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Executive Summary 

Phase I of the Non-Traditional Agricultural Export (NTAE) 
Project in Ecuador (Project 518-0019, Loan No. 518-T-058) was 
started in 1984 to promote non-traditional agricultural crops. 
Phase I assisted Ecuadorian agribusinesses gain access to exter- 
nal markets, technologies, and financing. 

Project activities had a very limited impact on the environ- 
ment, because, in part, Phase I dealt primarily with non-produc- 
tion activities; focusing on organizational and developmental 
activities with limited technology transfer. Thus, virtually no 
pesticides or field activities were introduced under Phase I 
activities. 

Environmental impacts of Phase I1 will be minimal if the 
guidelines here are followed. Adherence to these guidelines 
should permit fulfillment of the Project objective of producing 
uniform high-quality agricultural commodities for export, while 
maintaining environmental integrity. 

To assure compliance with Food and Agriculture Organization 
of the United Nations (FAO) and/or Food and Drug Administration 
(USA) (FDA) pesticide residue standards and Agency for 
International Development (A.I.D.) pesticide regulations, a 
pesticide residue testing program is outlined in Section 12 of 
this document. The program is an integral part of the quality 
assurance component of the project. An environmental monitoring 
program is outlined in Sections II.C.ll and IV.7. (Special Issues 
Section No. 7). Execution of these programs will be a 
requirement for the implementation of the Project. 

The following suggestions, although not required, should 
also be strongly considered by the Mission and/or A.I.D./W. 

SUGGESTIONS 

1. To assure the availability of alternative integrated pest 
management (IPM) strategies and an effective pesticide 
arsenal, it is suggested that an IPM research component be 
established (Section II.C.3.). Part of the proposed studies 
are already planned as a part of the on-going research 
programs of the NTAE Project and the National Agricultural 
Research Institute (INIAP/MAG). To assure its execution, a 
portion of the NTAE project budget should be set aside to 
satisfy immediate IPM research needs. A careful analysis of 
the proposed crop production and protection data base should 
be conducted as soon as possible. Recommendations should be 
made in cooperation with other international donors and 
ROCAP/Regional Natural Resource Management (RENARM) Project 



to seek support for a separate budget to address the IPM 
research needs identified. 

2. A pesticide training program should be initiated prior to 
the initiation of any crop production technical assistance 
activities. The minimal subject matter to be covered in the 
pesticide training program is outlined in Section II.C.lO. 
of the Environmental Assessment (EA) to assure project 
technical personnel are adequately trained in proper 
transport, handling, mixing, and use of pesticides. It is 
suggested that the training be of the same or higher quality 
as that required for a U.S. Commercial Certified Applicator. 
Farmers would then be trained at the same level as certified 
private applicators. 

3. Approval should be sought from A.I.D./Washington (W) for the 
use of products not listed in Tables 1.1 and 1.2 (Section 
II.C.l.) that are not registered in the U.S., but do have 
established WHO/FAO residue tolerances. These approvals 
should be requested from A.I.D./W on an as needed basis. 

4. To assure availability of current pesticide information 
and "shelft1 IPM technology, a computer-supported technical 
information center should be developed and made available to 
project technicians as soon as possible. The center will 
require some additional computer hardware and could be 
developed with the Fundacion de Desarollo de Agricultura 
(FUNDAGRO) as they already have considerable holdings. 



I. BACKGROUND AND RATIONALE (From PP 518-0019): 

Until 1979 when the petroleum industry began its rapid 
expansion, agriculture was considered the strongest economic 
sector in Ecuador. From 1973 to 1985, petroleum accounted for 
50-70 percent of the country's total exports, while agriculture's 
share, including seafood and wood products, ranged from 25 to 45 
percent during most of these years. Exports other than 
petroleum, agriculture, seafood, and wood products have been of 
minor economic importance. With the recent worldwide fall in oil 
prices, however, petroleum exports plunged to $1.158 billion in 
1987, allowing agriculture to recover a 57 percent share against 
all Ecuadorian exports. 

The commodities of banana, cacao, and coffee, exported in 
both raw and processed forms, have historically dominated 
Ecuadorian agricultural exports, particularly up until 1970. In 
the early 1970s, shrimp and fish contributed to only a small 
percentage of agricultural exports. In 1980, however, the 
international market value of these products doubled. Since that 
time shrimp and fish have become increasingly important, growing 
from 19 percent of total agricultural exports in 1980 to 41 
percent in 1987. Moreover, during the four year period of 1984- 
87, shrimp and fish was the most important category of 
agricultural exports -- exceeding bananas, coffee, or cacao. 
Shrimp accounted for most of this category, with deep-sea tuna 
fishing second and coastal day fishing third. 

Other agricultural exports have not been a significant 
economic factor, with their relative economic value decreasing 
over the past twenty years. Except for the growth in shrimp and 
fish, Ecuador's export base has been narrowing, rather than 
expanding and diversifying. In this category of minor 
agricultural exports are wood products, rice, manila hemp, sugar, 
cut flowers, and fresh and processed fruits and vegetables. 

The definition of Ecuadorian traditional and non-traditional 
agricultural exports is somewhat arbitrary. Coffee, cacao, 
banana, and sugar are usually classified as traditional. 
However, shrimp, fish, other seafood and wood products, and 
manila hemp have been part of mainstream of exports for some 
time, and are now relatively important in economic value. In 
addition, rice is another traditional crop which is sometimes 
exported. 

Non-traditionals can be considered to include newer, less 
developed commodities, such as cut flowers, fresh fruits and 
vegetables, specialty crops, and processed fruits and vegetables. 

This A.I.D./Ecuador "Non-Traditional Agricultural Export 
Crops Project Amendmentn (NTAE) Number 518-0019 (Loan No. 518-T- 



058) is focusing on four of the key components to the continued 
growth of this non-traditional crop sector. These are: 1) 
provide a technical assistance, research, education, and 
phytosanitary program to enable small farmers to renovate old 
traditional crop plantings into high-yielding non-traditional 
crops, 2) quality assurance and marketing, 3) policy analysis and 
dialogue, and 4) the establishment and operation, through the 
commercial Banking system and the Government of Ecuador (GOE) 
Central Bank (BCE), of a credit fund mechanism for expansion of 
target group non-traditional export producers. These components 
will alleviate constraints that limit the realization of the 
sectorls employment and foreign exchange earning potential and 
limit the benefits to producers1 agribusiness linkages. 

The projectls purpose is to increase the income of farmers 
by increasing production, productivity, and product quality. This 
will be accomplished through the establishment and implementation 
of a closely-linked, technical and financial assistance program 
for the target producers. This improved technology will be 
generated from existing and on-going, on-farm and experiment 
station research. The purpose will be achieved by: 

1. Establishment, implementation, and support of a 
technical assistance program (TAP): 

a) Horticultural research and technology transfer, 
b) Provision of plants and seeds, and a 
c) Phytosanitary program for admission into U.S. 

markets. 

2. Quality Assurance and Marketing: 

a) Post-harvest handling/processing, 
b) Quality assurance to differentiate products, thus 

helping gain a market competitive advantage, 
c) Promotion of fresh products in foreign markets, 
d) Promotion of processed products in foreign markets, 

and 
e) Market news and information services. 

3 .  Policy Analysis and Dialogue: 

a) GOE policies related to increasing competition and 
profitability in the NTAE sector. 

4. Resources for expansion of non-traditional agriculture 
exports : 

a) Financial resources for providing credit to the 
sector and 

b) Internal and external investment promotion and 
support. 



In addition, it is suggested that a computer-supported 
technical information center be created to make available shelf 
IPM and other production technology and detailed pesticide 
information from both national and international sources. The 
Agricultural Development Foundation (FUNDAGRO) has already 
initiated some aspects of this. 

A total of $14.67 million dollars is being provided under 
this project over the total life of the project (LOP). Only $4 
million is being provided in this amendment over the next five 
years to accomplish these goals. Loan funds available are 
currently limited to carry-over loan funds from NTAE Phase I. 
More emphasis will be placed on internal and external investment 
promotion and support for a source of project loan funds after 
April 1990. 

Pest control will be one of the inputs being extended in the 
TAP tech-pack. Pest control will also be one of the technologies 
to be investigated in the on-going research programs in NTAE- 
National Association of Ecuadorian Businessmen (ANDE)/Federation 
of Exporters (FEDEXPOR) and FUNDAGRO, as well as in the National 
Agricultural Research Institution (INIAP) funded projects and the 
German funded fruit fly control studies at the Ministry of 
Agriculture (MAG) Research Center at Tumbaco. Pesticides are one 
of the pest management tactics commonly used in crop production 
to achieve high production levels. To evaluate the potential 
environmental impact that pesticide use under the Non-Traditional 
Agricultural Export Crops Project Amendment may have, an 
Environmental Assessment was conducted. What follows is the 
result of that EA, along with the results and recommendations on 
related matters requested in the EA team's Scope of Work (Annex 
1) 



11. ENVIRONMENTAL ASSESSMENT OF PESTICIDE USE. 

A. INTRODUCTION: 

The purpose of Phase I1 of the NTAE Project is to expand 
Phase I activities. Phase I1 has proposed use of pesticides and 
other technologies. In its Initial Environmental Examination 
(IEE) (Annex 2), U.S.A.I.D./Ecuador concluded that the use of 
pesticides and other technologies in the Project has potential 
negative consequences. Thus, according to A.I.D. Environmental 
Procedures (22 Code of Federal Regulations (CFR) Part 216), an 
Environmental Assessment was required. 

To meet its objectives, the activities under the NTAE 
Project will require some pesticide use in the technical 
assistance program (TAP) tech-packs, as well as in research 
plots, farmer demonstrations, and training in the on-going 
research phase. This project will propose operational pest 
control programs within which pesticides play a major or minor 
role. It is A.I.D. policy to try and use only pesticides that 
the U.S. Environmental Protection Agency (EPA) has registered for 
Itgeneral usew (GU) without restriction. In the US, pesticides in 
the general use category can be purchased and used without 
special permits. By contrast, I1restricted useN (RU) pesticides 
present high risks to humans or the environment and can only be 
used by licensed applicators or persons under their direct 
supervision. 

B. PROJECT SPECIFICATIONS: 

Project Location 
Name of A. I .D. Project 

Number of A. I.D. Project 
Project Implementor 
Life of Project 
Funding 
IEE Prepared by 

PID Approved by 

Ecuador 
Non-Traditional 
Agricultural Export 
Project Amendment 
518-0019 
U.S.A.I.D./Ecuador 
5 years (FY 1989-94) 
$4 million grant 
Fausto Maldonado and 
Howard L. Clark, A.I.D./E 
Richard Peters, Chief 
Agric. and Natural 
Resources Dev. Office, 
U.S.A.I.D./E 



C. ENVIRONMENTAL ASSESSMENT OF PESTICIDE USE 
(Environmental Procedures - 22 CRF Part 
216.3 (b) (1) (i) a-1) : 

(1) The EPA registration status of pesticides for Phase 11. 

The U.S. EPA classifies pesticides in one of two general 
categories: "general use" and "restricted use." In the U.S., 
pesticides in EPA1s restricted use category can be purchased only 
by pesticide applicators who have been certified by law. 
Restricted use pesticides may be so classified because of their 
innate toxicity, or for long persistence or excessive mobility in 
the environment (potential to contaminate ground water). As 
general A.I.D. policy, restricted use pesticides are not allowed 
for use in A.I.D. projects. On the other hand, EPA considers 
that pesticides in the general use category will cause minimal 
harm to humans and the environment if used according to the 
pesticide's label. 

Tables 1.1 and 1.2 show pesticides that are available and 
are being tentatively approved (pending A.I.D./W approval) for 
use in the NTAE Project Phase 11. All of these pesticides are in 
EPA's general use category. These products were selected from a 
list of pesticides requested for use in Phase I1 (Annex No. 3) 
and from U.S. Cooperative Extension Service Guides. Under the 
Miller Pesticide Residue Amendment to the Federal Food, Drug, and 
Cosmetic Act, a tolerance is the maximum amount of pesticide 
permitted by the Food and Drug Administration (FDA) in or on raw 
agricultural commodities. In A.I.D. projects, treated crops 
cannot be used for human or animal consumption unless appropriate 
tolerances have been established and the rates and frequency of 
application, together with the prescribed pre-harvest intervals, 
do not result in residues exceeding such tolerances. If the 
treated agricultural products are being exported to countries 
other than the US, permitted pesticide residue tolerances or 
WHO/FAO tolerances should be determined and appropriate pesticide 
uses adopted. 

Table 1.3 shows pesticides restricted for use in the U.S. 
and/or Ecuador or those not registered in the U.S. but still 
available in Ecuador. None of the pesticides listed in Table 1.3 
are considered suitable for use in crop production in the TAP 
component of the NTAE Project. 

While Regulation 22 CFR Part 216 specifies that pesticides 
not registered by the EPA or in the RU category cannot be used, 
in some cases the A.I.D. mission and or the Government of Ecuador 
(GOE) may deem it necessary to use such pesticides. In the event 
this becomes necessary, the following guidelines are offered: 1) 
It must be determined that the proposed chemical cannot be 
replaced by a general use pesticide. 2) Failure to use the RU 
pesticide will result in significant yield losses. 3) project 



Table 1.1. L i s t  o f  Pestfcfdes Tentat ively Approved f o r  Use f n  the U.S.A.I.D./E NTAE Project on Fresh F r u i t s  and 
Vegetables. 

Status o f  EPA r e g i s t r a t i o n  f o r  use on requested crops1/ 

aspar- r r t i -  avo- &nap black/ b l w  cants- m n -  melons pa- p ine-  pas- s t rau-  
Currnon Name agus choke c d o  beans resp- ber- 1- goes p y a  apple s ion  ber-  
of Pest ic ide berr ies r f e s  f r u i t  r i e s  

IWSECTICIDES/ACARlCIDES/CIOLLUSCIClDES 
acephete 
0.t .  X X 
carbaryl  X 
c a r b f u r a n  ( R U , S R ) " ~ /  X 
ch lo rpy r i fos  
diazinon 

x9/ 

d imthoa te  
h o r t i c u l t u r a l  o i l  
malathion X 
meta ldehyde ( N R / E ) ~ /  
methoxychlor (NR/E) X 
naled (WR/E)  
pyrethr ins (NR/E)  
rotenone ( N R / E )  x 
su l fu r  (NR/E)  
t e t r a d i f o n  (NR/E)  
t r i c h l o r f o n  x7/ 

FUWGlClDES 
ani laz ine (NR/E) 
benary l 
ceptan (SR)  
ceptefol  
ch lo ro tha lon i l  
copper hydroxide 
copper oxysul fs te  
copper res inate 
copper s u l f a t e  
DCNA ( W R / E )  
d i  nocep 
fo lpe t  
fosethyl-AL 
iprodione 
rnancozeb (SR)  
maneb ( S R )  

metalaxyl 
PCWB 
s u l f u r  (WR/E) X X X 
thiram (WR/E)  X 
thiophanate-methyl X X x 
t r iadimefon x9, 1 I/ x2/ X x2/  
t r i f o r i n e  x9/ X X x 
v i n c l o z o l i n  x2/ xll/ X 

zineb (SR)  Suspended 
zirem (SR)  (NR/E)  X X X X X 

NEMAT It IDES 

metam-sodiun (NR/E)  Registered f o r  preplsnt use i n  a l l  crops 

NOTE: See footnotes on next page. 



Table 1.1. L i s t  o f  Pes t i c i des  Ten ta t i ve l y  Approved f o r  Use in  the U.S.A.I.D./E NTAE P r o j e c t  on Fresh F r u i t s  and 
Vegetables ( C m t ' d ) .  

Status o f  €PA r e g i s t r a t i o n  f o r  use on requested crops 1  / 

aspar-  r r t i -  avo- snap b lack /  b lue  canta-  man- melons pa-  p ine -  pas- s t r a w  
C m n  Name rgus choke cado beans rasp-  b e  loupe goes paya apple s i o n  b e r -  
o f  P e s t i c i d e  b e r r i e s  r i e s  f r u i t  r i e s  

HERBICIDES 
d i u r o n  X X 
EPIC (NR/E) x 7/ 
f l u z i f o p  - 

1 b t y L  xP/ g lyphysate  X 
l i n u r o n  (SR) X 
meta lach lor  
me t r i buz in  (NR/E) X 
pendimethal i n  
t r i f  l u r i l i n  X 
sethoxydim (NR/E) 

PLANT GRWTH REGULATORS 
naphtha leneacet ic  a c i d  (NR/E) 

POST HARVEST TREATMENTS 
thiabendazole CUR/€) X X  

RODENTICIDES 
U a r f a r i n  ( M R / E )  

An " X "  i n  t h e  c r o p  calm ind ica tes  EPA r e g i s t r a t i o n  f o r  t ha t  crop. 
Tolerance pending. 
Honeydew melon on ly .  
RU i n d i c a t e s  a l l  l i q u i d  and a l l  granular carbofuran formula t ions  g rea te r  t han  5% are r e s t r i c t e d  use; t he  5G 
g ranu la r  f o r n u l a t i o n  i s  proposed here. 
Carbofuran, captan, and mancozeb are s t i l l  i n  the spec ia l  review (SR) process. The cur rent  s ta tus  o f  the  
spec ia l  rev iew process nust  be determined before  us ing these products.  
Metaldehyde l a b e l s  m s t  bear the fo l lowing:  "This product may be f a t a l  t o  c h i l d r e n  and dogs o r  o ther  pe ts  
i f  eaten. Keep c h i l d r e n  and pets  out o f  t r ea ted  area". Use as a  b a i t  on ly ,  a p p l i c a t i o n  no t  t o  be made t o  
p l a n t s .  
N e g l i g i b l e  res idue  to lerance.  
Muskmelon on l y .  
Regional  r e g i s t r a t i o n .  
Boysenberr ies and raspber r ies .  
Raspberr ies on l y .  
I n t e r i m  to lerance.  
Mot f o r  d i r e c t  a p p l i c a t i o n  t o  crop. 
(NR/E) Not r e g i s t e r e d  i n  Ecuador; mrst be reg i s te red  before  use. 



Table 1 . 2 .  L i s t  o f  pes t i c i des  t e n t a t i v e l y  approved f o r  use i n  the U.S.A.I.D./E NTAE P ro jec t  on processed f r u i t s  and 
Vegetables. 

Status o f  EPA r e g i s t r a t i o n  f o r  use on requested crops1/ 

s p a -  b roc -  brusse l  c s u l i -  b lack /  snow men- ml- pa- p ine -  pas-  s t raw-  toma- guava okra sour -  
ragus c o l i  sprouts f lower rasp peas goes ons paya apple s i o n  b e r -  t oes  s OP 

Comnon Name ber - f r u i t  r i e s  
of  P e s t i c i d e  r i e s  

INSECTICIDES/ACARACIDES/HOLLUSCICIDES 
acephate X  
B . t .  X  X  X  
c a r a r y l  

5/ 
X X  X  

carbofuran (RU,SR) 
ch lorpyr iphos x9/ 
d iaz inon  
dimethoate X  
h o r t i c u l t u r a l  o i l  
ma la th ion X  X  X  
methaldehyde (NR/E) " /  
methoaychlor ( N R / E )  X  X  X  
na led ( N R / E )  X  X  
p y r e t h r i n s  (NR/E)  
rotenone ( N R / E )  X  X  X  
s u l f u r  (NR/E)  
t e t r a d i f o n  (NR/E)  
t r i c h l o r f o n  x6/ 

F U N G I C I D E S  
ani  l a z i n e  ( N R / E )  
benomy1 X 
captan ( S R )  X  
capt a f  o 1 
ch lo ro tha lony l  X  
copper hydrox ide X  
copper oxych lo r i de -S  
copper o x y s u l f a t e  
copper r e s i n a t e  X  
copper s u l f a t e  X  
d i  nocap 
f o l p e t  
fosethy l -AL x9/ 
ip rod ione X  
rnancozeb ( S R )  X 

mneb 
meta laxy l  
PEN0 

x 
X X X X  X  X  X  
X  X  X  X  

X  
X  X  

X  X  X  
X  
X  

X X X X  X  X  

X  X  X  
X X X  X  X  X  

X  X  x7' x 1 2 /  X  X  
X  x6/ X  
X  X  X  X  
X  X  X  

X  
X  X  
X  X  

s t reptomyc in  ( N R / E )  X  
s u l f u r  ( N R / E )  X  X  X  X  
t h i  ram ( N R / E )  X  X  
th iophanate-methyl  X  X  
t r i ad ime fon  x 9 , 1 3 /  xb/ X  x L /  
t r i f o r i n e  x9/ x9/ x l L /  x 
v i n c l o z o l i n  x 1 3 /  x 
z ineb ( S R )  Suspended 
ziram (SR)  (NR/E)  X  X  X  X  X  X X  X  

N E M A T I C I D E S  
metam-scdiun (NR/E)  Reg is tered f o r  p rep lant  a p p l i c a t i o n  f o r  a l l  crops. 

NOTE: See foo tno tes  on next  page. 



Table 1.2. L i s t  of  pes t i c i des  t e n t a t i v e l y  approved f o r  use i n  the U.S.A.I.D./E WTAE Pro jec t  on processed f r u i t s  and 
Vegetables (Contld). 

Status o f  EPA r e g i s t r a t i o n  f o r  use on requested crops1/ 

aspa- broc-  brussel  c a u l i -  black/ snow man- mel- pa-  p ine -  pas- s t r a u -  toma- guava okra sour- 
ragus c o l i  sprouts f l o u e r  rasp peas goes ons paya app le  s ion  b e r -  toes SOP 

ber - f r u i t  r i e s  

HERBICIDES 
bensul i d e  (NR/E) X 
tnet r ibuz in  (NR/E) X 
l i n u r o n  (SR) X 
m t a l a c h l o r  
d i u r o n  X 
f l u a z i f o p -  klYL x9/ glyphosate X 
o x y f l o r f e n  X 
t r i f l u r i l i n  X 
sethoxydim (NR/E) X X 
EPTC (NR/E) x6/ 

POST HARVEST TREATMENTS 
thiabendazole (NR/E) X X X X  

X X X  

An l1XI1 i n  t h e  crop c o l u m  ind icates  EPA r e g i s t r a t i o n  f o r  t ha t  crop. 
Under llBOTTLED, CANNED AND DRIED FRUITS AND VEGETABLES" m, tolerances were found. The s p e c i a l i t y  cases, such 
as spices a rd  food c o l o r i n g  may f a l l  w d e r  the I1Tolerances f o r  Minor Use Cropsn, as l i s t e d  on page x v i i i ,  t he  
Pes t i c i de  Chemical Neus Guide, August 1, 1988. No tolerances a re  shoun. 
Honeydeu melon a d  u a t e r m l o n  only. 
Tolerance perding. 
Carbofuran, captan, l inuron,  mancozeb, maneb, ziram, and zineb are  s t i l l  i n  t h e  spec ia l  rev ieu (SR) process. 
cu r ren t  s t a t u s  o f  t h e  spec ia l  rev ieu  process must be determined before  us ing these products. A l l  uses o f  
carbofuran l i q u i d  and granular fo rmula t ion above 5% are i n  the EPA r e s t r i c t e d  use (RU) category. Carbofuran 
5 G  i s  proposed f o r  use here. 
N e g l i g i b l e  res idue tolerance. 
Muskmelon on ly .  
B lueber r i es  on ly .  
Regional to lerance.  
Boyzenberries and raspberr ies  only. 
Metaldehyde l abe ls  must bear the fo l l ou ing :  llThis product may be f a t a l  t o  c h i l d r e n  and dogs o r  other pets  i f  
eaten. Keep c h i l d r e n  and pets  out o f  t r e a t e d  area1'. Use as a b a i t  only, a p p l i c a t i o n  not t o  be made t o  p lants .  
I n t e r i m  res idue tolerance. 
Raspberr ies only.  
Cantaloupe on l y  
Not f o r  d i r e c t  a p p l i c a t i o n  t o  crops. 
(NR/E) Not r e g i s t e r e d  i n  Ecuador; must be reg i s te red  before use. 



Table 1.3. Restricted and/or U.S. prohibited insecticides 
currently used in Ecuador. 

Aldicarb (TEMIK); Insecticide, Nematocide 
Amitraz (MITAC) ; Insecticide, ~caricide~ 
Azinphos methyl (GUTHION, GUSATIOP); Insecticide 
Carbofuran (FURADAN) ; Insecticide 
Chlorothiophos (CELATHION) ; Insecticide, ~caricide' 
Cyfluthrin (BAYTHROID, BAYTROID, SOLFAC); Insecticide 
Cyhalothrin (KARATE); Insecticide 
Cypermethrin (AMMO, ARRIVO, CYMBUSH, RIPCORD); Insecticide 
Deltamethrin (DECIS, K-OBIOL); Insecticide 
Dichlorvos (DDVP, VAPONA, NOGOS); Insecticide 
Endosulfan (THIONEX, THIODAN); Insecticide 
Fenvalerate (PYDRIN, BELMARK); Insecticide 
Fluvalinate (MAVRIK) ; Insecticide 
Fonofos (DYFONATE) ; ~nsecticide 
Methamidophos (TAMARON); Insecticide 
Methyl parathion (FOLIDOL, PARATION METILICO); Insecticide 
Methidathion (SUPRACIDE) ; Insecticide 
Methomyl (LANNATE) ; Insecticide 
Monocrotophos (AZODRIN); Insecticide 
Omethoate (FOLIMAT); Insecticide, Acaricide 
Paraquat (GRAMOXONE, PILLARXONE) ; Herbicide 
Permethrin (POUNCE, AMBUSH, TORPEDO); Insecticide 
Phenthoate (CIDIAL); Insecticide, Acaricide 
Phosphamidon (DIMECRON, SWAT); Insecticide 
Profenofos (CURACRON, TAMBO, SELECRON); Insecticide 
Proparqite (OMITE) ; Acaricide 
Teflubenzuron (NOMOLTA, NOMOLT) ; ~caricide''~ 
Thiocyclam-hydrogenoxalate (EVISECT) ; insecticide2 
Triazophos (HOSTATHION) ; Insecticide, Acaricide, ~ematocide' 

'only liquid formulations are restricted; granules 5% or 
under are not restricted use. 

 his product is not permitted for use in U.S. 

30nly formulations with 15% ai or greater are restricted. 

4 Only some uses of formulations are restricted. 

'insect growth regulator = IGR. 



personnel that have undergone appropriate (U.S. equivalent) 
training and holding a ncertification" must supervise the 
application of these selected RU pesticides. 4 )  The Ministry of 
Agriculture Department of Plant Sanitation (MAG/SV) must 
designate a person to formulate and administer the certification 
examination and issue a license to apply such pesticides. 

Such training would allow use of RU pesticides on the fields 
of farmers in the TAP phase of the project as well as in 
research/demonstration plots. Growers already use most of these 
restricted use pesticides in Ecuador and substitutions may not be 
as effective (see Section II.C.6.). It will put TAP personnel 
and project growers with A.I.D. credit at a distinct disadvantage 
to growers without A.I.D. credit if they are not allowed to 
utilize these pesticides where required in emergency situations 
when proposed alternatives have failed to control a seriously 
damaging pest. A possible coordinating committee and appeals 
board structure is outlined in Section II.C.9. A minimum 
certification training program is outlined in detail in Section 
II.C.lO. 

ANDE-FEDEXPOR/NTAE and associated crop producer cooperatives 
and the MAG/SV plant protection and agromedical groups are aware 
of carbofuran, dimethoate, endosulfan, paraquat, and metaldehyde 
hazards. The NTAE Project does not plan to distribute these or 
any other pesticide to farmers. Use of these products would be 
for small-scale experimentation, training, demonstrating safe use 
to farmers, or small-scale control programs carried out by 
project staff. Metaldehyde can be used with the restriction that 
the label must bear the words "This pesticide may be fatal to 
children and dogs or other pets if eaten. Keep children and pets 
out of treated area". Carbofuran granular formulations 
containing 5% or less active ingredient are not RU and can be 
purchased and used on the project. For all cases, protective 
clothing will be worn. 

The TAP phase of this project will feature an effective 
training component on pesticide safety and will provide 
protective equipment and clothing to project staff. In addition, 
the proposed research phase of the project will provide 
considerable technical assistance in pesticide management 
research to seek safe, cost-effective pesticide application 
techniques, and alternative control strategies. Initially this 
should focus on evaluation of the alternative pesticides proposed 
for controlling certain pests (See Section II.C.6.). 

As indicated, all the pesticides in Tables 1.1 and 1.2 have 
been registered by EPA for use in the U.S. and all are in the EPA 
general use category. However, the FA0 and WHO of the United 
Nations have recommended "residue tolerancesw for additional 
materials. A residue tolerance is the amount (expressed in parts 
per million) of a pesticide that may legally and safely remain in 
or on any raw farm product at the time these products are sold 



for consumption by humans or livestock. In some cases these 
pesticides have tolerances specifically established for certain 
crops, but for others only on "Average Daily IntakeM or "ADII1 
level has been established. Another aspect of the proposed 
research project will be to provide assistance in seeking 
alternative, non-restricted use pesticides for use on project 
crops that meet A.I.D. and FA0 criteria. This will be more 
difficult for products not having a specific tolerance due to an 
already heavy residue load of some products. 

Several of the pesticides in Tables 1.1 and 1.2 are under 
"Special Reviewv1 (SR) by EPA: carbofuran (FURADAN), linuron, 
captan (CAPTAN), mancozeb, maneb, zineb, and ziram. The special 
review process was known previously as the RPAR or "Rebuttable 
Presumption Against Registration" process. The SR is designed to 
gather information and stimulate public debate about a pesticide 
being scrutinized because of adverse effects on human health or 
the environment. If at the end of the SR process the risks are 
found to outweigh the benefits, the pesticide may be cancelled 
(banned) or greatly restricted in its use in the U.S. Section 
II.C.5. discusses why a Special Review has been issued for 
carbofuran (FURADAN). As noted in Annex 3, several other 
pesticides requested by Ecuadorian farmers for use on proposed 
project crops are, or have been, subject to special review. 

(2) Basis for selection of requested pesticides. 

A large number of pesticides have been requested to 
permit "pesticide rotationm and thus reduce the frequency of use 
of any given pesticide. This may help in delaying the 
development of resistance by other pests while IPM alternatives 
are being sought. The approved pesticides in Section II.C.1. 
Tables 1.1 and 1.2 were selected on the basis of toxicity and 
other hazards to the users and the environment. As many as 
possible of the products requested by NTAE Phase I farmers and 
technicians (Annex 3) were approved, after application of A.I.D. 
Regulation 216. 

Under Phase I, certain aphids and spider mites have 
developed resistance to some insecticides/acaricides that have 
been used with great frequency in flowers and melons. Control of 
these two pests has been strictly chemical. Aphids in melons are 
already reportedly resistant to Evisect (thiocyclam- 
hydrogenoxalate). Non-chemical alternatives for control of pests 
must be developed within the context of an IPM focus as outlined 
in Special Issues Section IV.6. 

A list of pesticides currently available for purchase in 
Ecuador which are considered to be too toxic for use in the TAP 
extension phase of this project or which have been cancelled/ 
suspended by EPA is in Section II.C.l. Table 1.3. A list of 
pesticides that have been banned from use or have use 
restrictions in Ecuador are listed in Annex 4. 



(3) The extent to which the proposed pesticide use is part 
of an integrated pest management program. 

Reliance on pesticides alone is expensive and these rarely 
give lasting control. Pests often become physiologically or 
behaviorally resistant to pesticides used extensively. Such 
resistant pest strains offer serious consequences to both farmers 
and the general public. Resistance is most likely to occur in 
areas where sole reliance is placed on pesticides and use is 
heavy. The reliance on only one or a limited number of 
pesticides in the same chemical group can also hasten the 
development of resistance. Control failures and resistance 
problems have been suspected for several insects, especially in 
the melon and flower growing areas of Ecuador. 

Experience worldwide has shown that the best way to avoid 
pest resistance and also to increase and sustain agricultural 
production is to employ a variety of control tactics, including 
biological (predator, parasite, and pathogenic natural enemies of 
pests), cultural, genetic, physical, and legislative. This 
multi-tactic, balanced approach is termed integrated pest 
management or "manejo integrado de plagasv (MIP). 

Under IPM/MIP, crops are regularly monitored (called 
"scoutingn) for presence of pests, natural enemies, and other 
factors which may influence a decision concerning a control 
measure. Pesticides are applied only as pest populations have 
exceeded unacceptable density levels and there is reasonable 
assurance that pesticide use will be profitable and 
non-disturbing to the environment. 

The IPM concept is currently playing a role in Ecuadorian 
agriculture. Multi-tactic approaches can now be found: for 
example, the soya and corn production packages being used in the 
Association of Short Cycle Crop Producers (APROCICO) IPM program 
in the Quevedo area include the use of Bacillus thurinsiensis 
product for llwormll control. They are also collecting diseased 
larvae, blending them in a blender, diluting in water, and 
spraying the mixture on fields to increase disease incidence. 
However, much improvement can be made in monitoring programs and 
use of economic injury levels and thresholds in non-traditional 
crops. This A.I.D. project stresses training and technical 
assistance that can advance IPM concepts and techniques for non- 
traditional export crops in Ecuador. However, development and 
implementation of IPM will be a long-term undertaking. During 
the 5-year duration of this project, one should seek to firmly 
establish the movement toward IPM where pesticides are truly only 
used on an "as needed" basis in crops produced under this 
project. Although IPM strategies are already included in the TAP 
program for some pests, this will require IPM research on 
specific phases of pest management to provide alternative tactics 
for the full pest complex. The most critical immediate research 
need will be to test the alternative pesticides being proposed to 



assure efficacy on the full pest complex under Ecuadorian 
conditions where these data do not already exist. One of the 
goals in the first year of the project should be to define these 
data gaps. 

It is A.I.D. policy to stress IPM and make every effort to 
minimize the use of pesticides. As indicated above, the TAP 
phase of this project certainly fulfills this requirement for 
existing or nshelfll IPM technology they plan to extend to non- 
traditional crop producers. However, there is no provision made 
for set-aside funds to fulfill the research needs to be 
identified above and to test or develop new alternative IPM 
management strategies under Ecuadorian conditions except as a 
part of the on-going research program in INIAP and FUNDAGRO. 
Past experience in A.I.D. projects shows that this can only be 
accomplished by budgetary llset-asidesll or concurrent 
complementary projects, so that within the term of the project 
there is assurance that needed testing and technical assistance 
will be accomplished. Short-term technical assistance from plant 
protection specialists in the U.S. in a collaborative effort with 
local plant protection scientists is considered to be a key part 
of this process. Only in this way can there be assurance of 
completion of successful field trials and studies in the short 
term and a trained, experienced team to continue IPM research 
after the project is terminated. Such a research program is 
outlined in Special Issues Section IV.6. of this document. 

In summary, since non-chemical pest management alternatives 
have not been developed for the entire pest complex for all of 
the proposed NTAE crops, pesticides will have to be utilized 
while alternatives are being developed. Pesticide rotation is an 
important aspect of an IPM program, therefore the determination 
of the effectiveness of approved and alternative pesticides 
should be a major objective in the early years of the research 
project. As potential biotic control agents are identified, 
careful screening of each pesticide will be needed to eliminate 
those which may be incompatible with these agents. 2) Conduct 
farmer surveys to determine critical areas needing research. 3) 
Design on-station and on-farm research to answer the questions 
raised in the survey, giving emphasis to non-chemical 
alternatives. Several examples of possible research topics are 
given in Special Issues Section IV.6. 

A minimal five-year budget that will allow the above pest 
management research needs to be partially addressed is presented 
in Special Issues Section IV.6. A total budget of $US 636,750 is 
suggested, of which about one-half could be financed with local 
currency funds such as Economic Support Funds (ESF) or Public Law 
480 (PL 480). Primary funding of the IPM project should be 
considered under the NTAE project budget as a set-aside from 
existing funds or a project amendment or a new project should be 
considered to provide the needed funding. 



If the proposed IPM research program and the TAP are to be 
successful, an on-going training program will be required. 
Perhaps this could be initiated by holding a "State of the Art" 
IPM Symposium with emphasis on the crops being considered for 
NTAE Phase I1 implementation the first year. Both on-and off- 
shore specialists could be invited to present research and 
extension IPM findings for these crops. Travel, living expenses, 
and, perhaps, honoraria should be provided for four or five "top 
notchtt IPM Specialists to assure broad-based attendance from all 
surrounding countries in both the Central and South American 
regions. The Consortium for International Crop Protection (CICP) 
has extensive experience in the planning and execution of IPM 
training programs and could be contracted to assist with such a 
program. 

(4) The proposed method or methods of application including 
availability of appropriate application and safety 
equipment. 

Depending on the size and type of the individual operations, 
three basic types of pesticide application equipment will be 
used. Large flower producers favor motorized knapsack sprayers, 
or hand-held sprayers attached by long hoses to stationary pumps. 
Motorized knapsack sprayers will also be used in larger fields of 
vegetables and fruits. Some tractor mounted sprayers are also 
being used. Lever-operated knapsack sprayers are being used by 
growers with small areas. 

One operator visited used a fogger for applying pesticides. 
He had a completely enclosed protective suit with an independent 
air supply, as recommended with foggers. However, the efficiency 
of fogging in open-sided plastic frame houses is greatly reduced, 
and can lead to contamination of non-target areas. Thus, foggers 
should be discouraged under the type of plastic frame houses 
presently being used. 

These different types of application equipment, with 
reasonable parts and service, are available in Ecuador. 

Adequate safety equipment is available in Ecuador for most 
general use pesticides. However, respirators adequate for 
organic vapors are quite expensive, and are carried by a limited 
number of distributors. ANDE/FEDEXPOR should consider 
coordination of supply and demand for good respirators to insure 
that proper safety measures are practiced. 

The TAP phase of the project will require that financial 
institutions (Corporacion Financier0 National-CFN, CAF, etc.) 
include funds in the loans for the purchase and use of all ap- 
propriate protective devices and clothing if pesticides are 
included in the loan. Rubber boots and coveralls or long-sleeved 
shirts and full-length pants were observed by this EA team as 
being available in the market-place. However, approved 



respirators and rubber gloves were not easily found, but were 
reported to be available at some establishments in some areas. 
If not currently available, these required items may need to be 
purchased by the project or distributors need to be encouraged to 
make them available for purchase. This should receive special 
consideration at the first scheduled project evaluation. 

The research project will provide and enforce the use of all 
appropriate protective devices and clothing - respirators, 
gloves, boots, and coveralls - for project personnel who apply 
pesticides. Agreement must be reached with all project 
contractees or grantees that the highest safety standards are 
upheld, and costs for protective devices and clothing must be a 
part of contract/grant budgets let by this project if pesticide 
use is proposed. It is the ANDE/FEDEXPOR Project Manager's 
responsibility to see that proper training is given to assure 
that pesticides are transported, stored, mixed, applied, and 
disposed of properly as specified on the pesticide's label. 

The project manager will see to it that the project follows 
the principles of safe pesticide management as outlined in "The 
World Bank Guidelines for Selection and Use of Pesticidesu. From 
time to time the Regional Bureau Environmental Officer will 
provide to the mission current A.I.D./W interpretations of these 
guidelines. 

Based on appropriate label statements on the pesticide 
package, A.I.D./E will require ANDE-FEDEXPOR to see that loan 
recipients follow all recommendations, rates and frequency of 
application, time of application, and the number of days before 
harvest the pesticide may be applied. Failure to meet label 
standards will be grounds for the project manager's cancellation 
of specific grants, contracts or loans let by this project. 
Partial enforcement of these requirements in the TAP will be 
accomplished through periodic, random sampling of harvested crops 
and conducting residue analyses for the most likely pesticides to 
have been used. However, this will require that an Ecuadorian 
laboratory be available and have the capability, equipment, and 
supplies to test for the required pesticides. Preliminary 
contacts made with Ecuadorian residue laboratories, revealed 
heavy demand and would require long-term advance notice and 
special ordering of reagents to do the required analyses. In 
another case considerable hardware will be needed (Annex 5). 
Otherwise, an approved residue analysis laboratory outside the 
country will need to be located and arrangements made to conduct 
the required analyses (see Section II.C.12.). 

Pesticides should be stored in their original containers in 
locked storage facilities with the key assigned only to 
authorized, qualified personnel. A sign in Spanish reading 
"Danger: Pesticide Storage Arean should be posted. When 
possible, separate storage areas should be provided for 
herbicides and planting seeds. Pesticides should not be stored 
near sleeping or work areas, food, animals, or drinking water. 



Empty pesticide containers should not be reused for other 
purposes since no practical methods exist for removing all toxic 
residue. The "triple rinse methodN should be used for all liquid 
pesticides. Empty the container's content into the spray tank, 
drain in vertical position for 30 seconds. Refill the container 
1/3 to 1/4, rinse and pour into the spray tank, draining in 
vertical position for 30 seconds. Repeat this procedure three 
times. Punch several holes in the container, crush and bury in a 
designated site on high ground away from surface and ground 
water. Burial depth of 1/2 meter is recommended. 

To help mitigate possible effects, the project will initiate 
an intensive training program in pesticide safety and management 
for project personnel, collaborators, and loan recipients. The 
minimum requirements for this training program are outlined 
below. 

(5) Acute and long-term toxicological hazards either human 
or environmental, associated with the proposed use of 
pesticides and measures available to minimize such 
hazards. 

All pesticides are potentially hazardous to humans and the 
environment and should be treated accordingly, regardless of 
their relative toxicity. 

The potential immediate health hazards depend on the 
toxicity of the pesticide and the degree of exposure. The 
relative toxicity of pesticides is expressed as the LDSD value, 
which is the amount of toxicant required to kill 50% of the test 
animals. The LDS0 value is expressed as milligrams of toxicant 
per kilogram of body weight of the test animal (mg/kg), when 
swallowed (oral exposure), absorbed through the skin (dermal 
toxicity), or inhaled. Inhalation toxicity is usually expressed 
in parts per million per unit volume of air. Acute oral toxicity 
results in serious poisoning from a single ingestion of the 
toxicant. The lower the LD,, value, the more toxic the 
pesticide. 

Table 5.1 includes the "toxicity categoryw and "signal wordu 
established by EPA, for selected pesticides including those 
recommended for the project. All pesticides that can be used 
(after approval by Agency for International Development/Bureau 
for Latin America and the Caribbean/Office of Development 
Resources/Education, Science, and Technology Division - 
A.I.D./LAC/DR/EST) on the project (Section II.C.l. Tables 1.1 & 
1.2) are in toxicity category I1 (signal word: Warning), I11 or 
IV (signal word: Caution). Table 5.2 shows the hazard indicators 
and toxicity criteria used to establish the toxicity categories. 

It is impossible to predict exactly what effects can result 
from long-term exposures to any pesticide. The most common 



Table 5.1. Toxicity of selected pesticides. 

Common name Acute LD,, EPA 
and ~ctivit~' Sign31 

(brand name) Oral Dermal Word 

Aldicarb (TEMIK) 
Anilazine (DYRENE) 
Benomyl ( BENLATE) 
Bensulide (PREFAR) 
Biphenyl (DIPHENYL) 
Bitertanol (BAYCOR) 

Bt (DIPEL) I - 
Bupirimate (NIMROD) F >4,000 
Captan (CAPTAN) F 9,000 
Carbaryl (SEVIN) I 850 
Captafol (DIFOLATAN) F 5,000- 

6,200 
Carbendazim (BAVISTIN, F >15,000 

DEROSAL) 
Carbofuran (FURADAN) 1, N 11 

Chloramben (AMIBEN) H 5,620 
Chlorothalonil (BRAVO) F >lo, 000 

Copper hydroxide (KOCIDE) F 
Copper oxychloride (CUPRAVIT) F 
Coumatetralyl (RACUMIN) R 
Daconate (DCPA) H 
Dalapon ( DALAPON, REVENGE) H 
DCNA (BOTEC, BOTRAN) F 
Deltamethrin (DECIS) I 

Demeton Methyl (METASYSTOX) I, F 
Diaz inon (BASUDIN) If F 
Dibromochloropropane (NEMAGON)I, N 
Dicofol (KELTHANE) At I 
Dienochlor (PENTAC) A 
Dimethoate (ROGOR, CYGON) At I 
Dinocap (KARATHANE) A, F 
Diuron (KARMEX, DYNEX) H 
Fenamiphos (NEMACUR) N 
Fenthion (FENTHION) I 

Fluazifop-butyl (FUSILADE) H 1,490- 
3,328 

Fosethyl - A1 (ALIETTE) F 4,600 

DANGER 
DANGER 
CAUTION 
CAUTION - 
WARNING 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
WARNING 

CAUTION 

WARNINF/ 
DANGER 
CAUTION 
DANGER/ 
WARNING 
CAUTION - 

- 
CAUTION 
WARNING 
CAUTION - 

WARNING 
CAUTIONl 
WARNING 
CAUTION' 
WARNING 
WARNING 
CAUTION 
WARNING 
DANGER 

CAUTION/ 
WARNING 
DANGER 

Note: See page 2 of 2 for footnotes. 



Table 5.1. Toxicity of selected pesticides (conttd). 

Glyphosate (ROUNDUP) H 

Hexythiazole (SAVEY) 
Iprodione (ROVRAL) 
Malathion (MALATHION) 

Mancozeb (DITHANE F-45, F 
MANZATE 200, MANCOZIN) 

Maneb (MANEB, MANEX) F 
MCPB (TOPOTOX, THISTROL) H 
Metalaxyl (RIDOMIL) H 
Metaldehyde (METALDEHYDE) M 

Methomyl (LANNATE) I 
Mevinphos (PHOSDRIN) I 
Monocrotophos (AZODRIN) I 
Oxamyl (VYDATE) I I 
Oxycarboxin (PLANTVAX) F 
Paraquat (GRAMOXONE) H 
Phosphamidon (DIMECRON, SWAT) I 
Propineb (ANTRACOL) F 
Sethoxydim (POAST) H 
Spreader-Sticker (TRITON) 

Thiabendazole (MERTECT,TECTO) F 3,100 
Thiophanate (CARCOBEN, F >15,000 

TOPSIN-E) 
Thiram (THIRAM) F 780 
Triadimefon (BAYLETON) F 1020-1855 

Trichlorfon (DIPTEREX) I 150-400 
Triflurilin (TREFLAN) H >lo, 000 

Trif orine (FUNGINEX) F >16,000 

Vinclozolin (ORNALIN, RONILAN) F >lo, 000 
Warfarin (WARFARIN) R 3 

Zineb (ZINEB) F 5,200 

- CAUTION 

>5,000 (PENDING) 
>5,000 CAUTION 
4,100 CAUTION 

>15,000 CAUTION 

- CAUTION 
- CAUTION 

>3,100 D/WARNING 
630 CAUTION/ 

WARNING 
5,880 DANGER 

57 DANGER4 
354 DANGER 

2,960 DANGER 
>16,000 CAUTION - DANGER 

267 DANGER 
>5,000 - 
>5,000 CAUTION - WARNING 

DANGER - CAUTION 
- 
(CANCELLED) - CAUTION 

>5,000 WARNING 
CAUTION 

>500 WARNING 
3,700 WARNING 

CAUTION 
>lo, 000 DANGER/ 

CAUTION 
>2,000 CAUTION - WARNING/ 

CAUTION 
>2,500 - 

Activity: A=acaricide, F=fungicide, H=herbicide, 
I=insecticide, ~=molluscicide, N=nematicide, R=rodenticide. 

See Table 3 for explanation. More than one signal word 
indicates a difference in formulation (dry vs. liquid) or 
percentage active ingredient. 

WARNING = granules 
DANGER = liquid (liquid formulations cannot be used in the 
project). 

4 All uses cancelled by EPA. 



Table 5.2. Criteria Used to ~stablish Pesticide Toxicity 
Categories (EPA Signal Words Appear Below Category 
Numbers). 

Toxicity Categories 
Hazard I ' I1 I11 IV 
Indicators 88DANGERtt "WARNINGtt tlCAUTIONtt ttCAUTION1t 

Oral LD5, 50 or 
(mg/kg) less 

Inhalation LDso 0.2 or 
(mg/liter) less 

Dermal LD5, 200 or 
(mg/kg) less 

Eye Effects 

Skin Effects 

Corrosive; 
corneal 
opacity 
not 
reversible 
within 7 
days 

Corrosive 

EPA Signal Word I1DANGER" 

Spanish Signal t1 PELIGROtl 
Word 

MAG/SV Label Color Red-Yellow 

Corneal 
opacity 
reversible 
within 7 
days ; 
irritation 
persisting 
for 7 days 

Severe 
irritation 
at 72 
hours 

Blue 

No corneal No 
opacity; irrita- 
irritation tion 
reversible 
within 7 
days 

Moderate Mild or 
irritation slight 
at 72 irrita- 
hours tion at 

72 hrs. 

ttCAUTION" "CAUTION" 

" PRE - "PRE- 
CAUCIONtt CAUCION" 

Green Green 

' The word ItPOISONH and also a picture of a skull and crossbones 
appear on the labels of products registered in EPA Category I. 
The MAG/SV has designated an "extremely toxicv (Extremedamente 
Toxico) Category that has one-tenth the values listed for EPA 
Category I. 



exposure occurs during mixing and loading and when applying or 
re-entering a recently sprayed field. During mixing and loading, 
concentrated products are being handled, which increases the 
hazard. Thus, it is important to reduce exposure through the use 
of adequate protective clothing and safety gear. The pesticides' 
label provides safety and emergency guidelines and therefore must 
be followed closely. 

The proposed pesticides are generally nonpersistent and, if 
used in accordance with their labels, should not result in 
significant long-term environmental hazards. The environmental 
guidelines provided on the labels must be followed closely. 
However, the comments below provides additional discussion of 
possible human and environmental effects. 

Possible Human Effects 

Organophosphates and carbamates (see Table 5.3) are 
cholinesterase inhibitors causing symptomatology of varying 
severity from illness to death by paralysis depending on the dose 
(concentration) exposure. The LD5, (Table 5.1) is an indicator 
of human sensitivity (extrapolated from animal studies) to a 
particular pesticide. The mixer/loader/applicator group and 
laboratory workers handling technical grade pesticides have the 
greatest risk of exposure and, therefore, has the greatest risk 
of intoxication. Treatment is possible with atropine and 2-PAM, 
and the effect is reversible if treated before irreversible toxic 
effects have taken place. Care must be taken with the use of 
atropine as it is also toxic if given to patients not suffering 
from organophosphate or carbamate poisoning. No known long term 
effects are noted with the organophosphates available in Ecuador, 
with the exception of chlorpyrifos and dichlorvos which are 
lipophilic and can be stored in body fat. 

Carbamate exposure can be treated with atropine (2-PAM is 
contra-indicated). Bisdithiocarbamate metabolites include 
ethylene dithio-urea (EDTU) which is a carcinogen. There is very 
little evidence of EDTU being found under actual field 
conditions. 

If instructions on the label are followed for the use of 
these types of pesticides, there should not be any long term 
effects associated with organophosphate or carbamate residues on 
food. Organochlorinated pesticides are lipophilic and are stored 
in body fat. Since they are carcinogens, exposure should be 
minimized. Studies should be conducted in the IPM research 
project to determine the half-life of available pesticides as 
used on proposed project crops under Ecudorian conditions. 
Dicofol contains DDE, DDD, and DDT as impurities. Use of Dicofol 
will lead to residues of DDT and its metabolites. 



Table 5.3. Example pesticides listed by common name according to 
categories. 

ORGANOPHOSPHATES 
Acephate, Chlorpyrifos, Bensulide, Dichlorvos, Dicrotophos, 
Disulfoton, Diazinon, Dimethoate, Ethoprop, Fenamiphos, 
Fenitrothion, Fenthion, Formothion, Glyphosate, Malathion, 
Mephosfolan, Methamidophos, Methidathion, Methyl Parathion, 
Monocrotophos, Oxydemeton-methyl, Oxydemeton-St Parathion, 
Phosalone, Phoxim, Profenofos, Triazophos, Trichlorfon, and 
Vamidothion. 

CARBAMATES 
Aldicarb, Benomyl, Carbaryl, Carbofuran, Carbendazim, 
Hexythiazole, Methomyl, and Oxamyl. 

BISDITHIOCARBAMATES 
Mancozeb, Maneb, Propineb, Thiram, Zineb, and Ziram. 

ORGANOCHLORINES 
Captafol, Captan, Chloramben, Chlorothalonil, Dicofol, 
Dienochlor, Endosulfan, Oxyfluorfen, and Propanil. 

TRIAZINES 
Anilazine, Atrazine, and Metribuzin. 

PYRETHROIDS 
Cyfluthrin, Cyhalothrin, Cypermethrin, Deltamethrin, 
Esfenvalerate, Fenvalerate, Flucythrinate, and Permethrin. 

MISCELLANEOUS 
Biphenyl, Bitertanol, Bupirimate, Dalapon, DCNA, Diuron, Fentin 
Acetate, Iprodione, Linuron, Metalaxyl, Oxadiazon, Paraquat, 
Pendimethalin, Tetradifon, Thiabendazol, and Triadimefon. 

NATURAL ORGANIC 
Pyrethrum and Rotenone. 

INORGANIC 
Copper hydroxide, Copper oxychloride, Copper resinate, Copper 
sulfate, and Sulfur. 

BIOTIC 
Bacillus thurinqiensis and streptomycin. 



Use of the esters of chlorophenoxy acids instead of the 
salts is more dangerous because of respiratory exposure even 
though the oral LDS0 of both are approximately the same. 
Chlorophenoxy acids and organochlorines are central nervous 
system stimulators. The organochlorines are also known for their 
persistence. Endosulfan is an organochlorine and has been the 
product of choice for several pests for many years, in part for 
this long-term effectiveness. 

Pyrethroids have low mammalian toxicity and do not pose an 
acute poisoning threat to applicators. However, they are primary 
irritants and can cause dermal problems for applicators. Residues 
may build up in human tissue, but little is known of long term 
effects. Also, they are very toxic to aquatic life and can 
adversely impact on the shrimp industry. Pyrethroids should not 
be used near shrimp estuaries or aquiculture enterprises. 

The proposed pesticides are generally non-persistent and, if 
used in accordance with their labels, should present no unusual 
hazards to the natural environment (see Section II.C.7). The 
project will share with the Plant Protection (MAG/SV) and other 
Agromedical Personnel information concerning toxicity of 
pesticides and procedures for mitigating hazards. Some of the 
possible environmental hazards are discussed below. 

Possible Environmental Effects 

Organophosphates, carbamates, and synthetic pyrethroids are 
less persistent than the organochlorines and, therefore, pose 
less of a danger to the environment than the more persistent 
organochlorines. The triazines and miscellaneous pesticides 
generally are the most water soluble. Usually, the higher the 
water solubility, the lower the soil sorption. The higher the 
water solubility, the greater the threat to water systems. As 
the soil sorption coefficient increases, the stronger the 
chemical is held in the soil, which lessens the chance of 
contaminating water systems. Table 5.4 gives comparative data 
for several products. 

One of the other possible non-target effects is the hazard 
of pesticides to honeybees. The relative danger of selected 
insecticides is as follows: 

HIGHLY TOXIC - CARBARYL, CARBOFURAN, CHLORPYRIFOS, DIAZINON, 
DIMETHOATE, MALATHION, and PERMETHRIN. 

MODERATELY TOXIC - DISULFOTON and METHOMYL. 
RELATIVELY NON-TOXIC - TRICHLORFON. 
Beef cattle are raised mainly in areas where pesticide use 

is not concentrated. Cotton is grown in several areas. If 
chlorinated pesticides are used on cotton, and cattle are allowed 
to feed on cotton stalks and on the cotton seed cake left after 



Table 5.4. Water solubility and sorption coefficients of 
selected pesticides. 

Pes t i c i de  
Cmnon Neme Trade Name(s)* 

Uater S o l u b i l i t y  S o r p t i o n  C o e f f i c i e n t  
ppm 0 OC KW** 

Oxamyl Vydate, Vydate 1, HA-2214 

A ld i ca rb  T m i k ,  T m i k  15G, OnS771 

D i c a h a  Banvel D, Banex, Dianat, Ue-ster 4,500 0 2 5  11 

P ic lo ram Tordon, Arrdon, Grazon 420 0 25 26 

C a r b f u r a n  

2 , 4 , ~  

Terbaci 1 

Fonof os 

Brunoci 1 

Simazine 

A t raz ine  

Carbaryl  

Furedan, Yal tox,  Curateer 

Agro tec t ,  Amidox, Ueed-B-Gone, Ueedt ro l  

S inbar  

Dyfonete, ti-2790 

Hyvar XL, Bo roc i l ,  U r e a b r  

Aquazine, Princep, Simadex, Sim-Trol  

M t r e x ,  G r i f f ex ,  Atranex, Vectel  SC 

Sevin, Denapon, Tercyl ,  Septene 

Diuron Kermex, Urox D, D i rex  4L, D i u r o l  42 O 25 389 

L i ndane t a m  BHC, Isotox,  L intox,  S i l vano l  7.3 O 25 1,081 

Mala th ion Mercapthothion, Calmathion, C a r b f o s  145 O 25 1,778 
Cyth ion 

Gl yphosatee** Roundup 12,000 0 2 6  2,640 

Methyl Pa ra th ion  Metafox, Parathion-Methyl, Devi th ion, 55-60 0 25 7,079 
N i t r o x  80 

Parath ion Thiophos, Bledan, Orthophos, Panthion 24 O 25 7,079 

Paraquatw* Or tho  peraquat CL, Dexuron 1,000,000 0 2 5  15,423 

DDT Tech DDT, Zerdane, Anofex, Gentox ~ 0 . 0 1  0 25 243,000 

*Trade names g i v e n  f o r  convenience and does no t  represent mdorsement by  CICP o r  A.I.D. 
**The Larger t h e  Koc, t he  more s t rong l y  t he  pes t i c i de  i s  h e l d  i n  t he  s o i l  o rgan ic  mat ter  

and Less l i k e l y  i t  wi ll leach through s o i l .  
***Note: These p e s t i c i d e s  a re  i o n i c  and are exceptions t o  t he  inverse s o l u b i l i t y  t o  Koc 

r e l a t i o n s h i p .  



cottonseed oil extraction, beef cattle will bioaccumulate the 
organochlorines in their fat. This can lead to residue levels 
which exceed the tolerances of importing countries and impose an 
economic burden on Ecuador as well as a health hazard. 

Similar dangers are present for the expansion of agriculture 
on this project and aquiculture enterprises on other projects. 
Extreme care must be taken to select these sites with both 
current and past pesticide use history in mind. Residues present 
in the soil from organochlorine pesticides used up to 25 years 
ago are possible. Special attention should be given to any 
project activities in the Pedro Carbo area where aldrin is 
reportedly still in use. 

(6) The effectiveness of the requested pesticides for the 
proposed uses. 

Extensive testing and confirmation of the effectiveness of 
the indicated use of these pesticides is required for EPA 
registration. If label directions are followed, these pesticides 
will be effective for the stated purpose. 

The pesticides listed in Section II.C.l. Tables 1.1 and 1.2 
have been evaluated under a variety of conditions, including 
those of the Central and South American regions and found to be 
effective for some of the pests attacking the crops listed. 
However, as previously indicated, published data are not 
available on the efficacy of these products for all pests in 
Ecuador. Few pesticides are registered in the U.S. for use on 
crops such as pineapple which is not grown in the continental 
U.S. Therefore, one of the objectives of the research phase of 
the project and/or the proposed IPM Research Project (see 
Sections II.C.3., 10, and Special Issue Section IV.6.) should be 
to collect the efficacy, residue dissipation, and cost/benefit 
data on products needed to control those pests where registered, 
non-restricted use pesticides are not available or where the 
product list is very limited. Where residue data are needed, 
consideration should be given to requesting A.I.D./W support for 
establishing a Regional IR-4 Project specifically designed for 
such studies. The work is generally conducted with the 
cooperation of the chemical company involved. The company would 
then contact the IR-4 Office at (201) 932-9575. 

Another reason for initiating the research project is the 
pending loss of many of the Ivminor usevv registrations of some of 
the general use pesticides during the re-registration process 
that is currently in progress in EPA. An example of the impact 
this can have is the case of diazinon. Use on vvminorn crops such 
as asparagus, beans, coffee, and peas is being dropped. 
Additional crop registrations being dropped by CIBA-Geigy and 
other companies is included in Annex 6. The National Resources 
Defense Council (NRDC) law suit may lead to additional 



legislation in this area and a copy of a summary of this suit is 
also being included in Annex 6. The impact of other pending 
legislation such as the Dingle Amendment could also critically 
impact the importance of this proposed research and TAP programs. 

A sample of the pest management guides currently in use by 
PROTECA can be found in Annex 3, many of the products mentioned 
are in the EPA restricted use category and will be prohibited 
from use or mention in management guides for use under this 
project, if the regulations are followed. In some cases this 
will leave only one product, diazinon or malathion, for them to 
suggest as a control alternative for some pests listed. Routine 
posttreatment sampling should be conducted to monitor key pests 
to determine if these pests survive diazinon or malathion 
treatment or if target or secondary pests resurge to outbreak 
population levels and crop destruction is imminent. Use of 
restricted use, but highly effective and safe (with proper 
training) pesticide could save the crop and the grower's ability 
to repay the crop production loan if use can be approved under 
such '1emergency99 situations, if illegal residues will not result. 
If an emergency situation occurs, U.S.A.I.D./Ecuador may want to 
make special provisions to use selected restricted use pesticides 
such as the synthetic pyrethroids, if they are known to be 
effective, are registered for use on that crop, and will not 
threaten aquatic habitats. Guidelines for the development for 
such a program are outlined in Section II.C.1. 

Since project TAP personnel must have extensive training in 
pesticide use and management, it is proposed that this training 
be made equivalent to that required for the commercial certified 
applicator license in the U.S. Consideration should then be 
given by A.I.D./E to encourage MAG/SV to develop an applicator 
certification program to allow the use of selected restricted use 
pesticides under an emergency situation as described above where 
general use pesticides are deemed ineffective and significant 
crop losses will occur if the RU pesticide is not used. 

(7) Compatibility of the proposed pesticides with target 
and non-target organisms. 

Ecuador has a wide species diversity of flora and fauna 
(20,000 know plants, 1,550 bird species, and thousands of 
vertebrates), and geography and climate (from sea level to more 
than 6000 meters with hot humid tropics to snowcapped mountains). 
Available information on possible endangered species is given in 
Annex 5. Project activities will concentrate in the Guayas basin 
lowlands (5 to 100 meters elevation) and the highland areas 
around Quito (1800 - 3000 meters). Land with a history of 
agricultural use will be utilized, thus avoiding contribution to 
reduction in the biodiversity of forested areas. A biological 
sampling program is outlined in Sections II.C.ll. and IV.7. to 
provide baseline and interim data to measure possible project 
effects on biodiversity. 



Lowland soils in the Guayas area are generally heavy clays 
with limited slopes. These change to finer textured loams as one 
begins to gain altitude. Despite heavy rainfall during certain 
periods, erosion is limited on the heavy soils. Water 
infiltration is also limited on these soils, reducing potential 
for groundwater contamination. Surface movement of pesticides in 
runoff will be minimal since project crops are not cultivated 
during the rainy season (annual precipitation of 1200 - 2500 mm). 

Soils in the highlands are often of volcanic origin, subject 
to severe hydraulic erosion. Fortunately, most of Phase I1 
production will take place on relatively flat areas. Annual 
rainfall varies from 500 to 1500 mm, distributed primarily from 
October to June. While these soils often have high percolation 
rates, groundwater is generally quite deep. This, combined with 
the widespread use of drip and sprinkler irrigation, will reduce 
the probability of groundwater contamination. However, bare 
soils are subject to aeolic erosion in some areas. 

Organic fertilizer production should be considered by using 
the otherwise discarded material such as pulp, peelings, and 
culled fruits and vegetables. Pesticide residue levels in these 
materials should be determined to prevent crop and animal 
contamination. In Hawaii, an animal feed was developed from 
pineapple stock without consideration of residues of heptachlor 
which is used on pineapple. This led to contamination of milk 
(heptachlor epoxide) from cows fed this material. 

As noted in Section II.C.1, EPA is making a Special Review 
of several of the proposed pesticides. Carbofuran granular 
formulations are under review for effects on avian populations. 
Captan (accused of causing tumors and toxic effects on the liver 
and kidney), linuron, mancozeb, maneb, zineb, and ziram are also 
under or have been the subjects of special review. The Selected 
or Special Review (formerly known as the RPAR process) is a 
continuing activity, and the EPA will not take final action on 
carbofuran or the other pesticides until the process is 
completed. Ultimately, the only valid source for information 
concerning legal use of EPA registered pesticides is the 
pesticide label. The label should always be followed carefully, 
as this best assures minimum hazard to users. 

In those cases where pesticides are needed on crops where no 
U.S. or international tolerances have been established, residue 
sampling will be undertaken according to established FAO/WHO 
Codex procedures and arrangements for analysis and submission of 
data to the FA0 Joint Meeting on Pesticide will be made. 
ST/AGR/AP can provide assistance to MAG/SV with sampling 
protocols, needed steps to obtain FAO/WHO review, and arrange for 
needed collaboration with pesticide manufacturers. Ultimately, 
this process should lead to the establishment of Ecuadorian 
tolerances by MAG/SV. Such procedures will be imperative for 



export crops destined for foreign markets and for assuring the 
safety of products for internal consumption. The establishment 
and funding of a regional IR-4 project should also be considered 
in satisfying these needs. These efforts should be coordinated 
with other donors to avoid duplication. 

In the interim, A.I.D./W needs to approve the use of those 
products listed in Section II.C.l. Tables 1.1 and 1.2 for use on 
proposed project crops. Some pesticides for which EPA has not 
established tolerances are anticipated to be required in the 
production of those crops on this project destined for non-U.S. 
markets. These additional pesticides for which FAO/WHO 
tolerances exist should be submitted on an as needed basis for 
approval to A.I.D./W. 

(8) The availability and effectiveness of other pesticides 
or non-chemical control methods. 

Pesticides proposed for this project, as well as a wide 
array of other pesticides, are readily available throughout 
Ecuador. Table 8.1 shows the quantity of pesticides imported 
into Ecuador in 1986-1988. 

Table 8.1. Pesticide importations (metric tons of formulated 
product) in Ecuador in 1986-88. 

Year Insecti- Herbi- Fungi- Nemati- Others 
cide cide cide cide 

- -  -- 

Ave . 390 2088 775 677 349 

Banana and coffee growers use much of the fungicides and 
nematicides. Propanil in rice and paraquat for general 
nonselective weed control account for approximately half of all 
herbicides. 

The project is emphasizing non-chemical methods, used in 
combination with and without pesticides. According to Fundacion 
Natura (FN), the Escuela Politecnia de Chimborazo has had and may 
have recently re-initiated efforts to rear and release insect 
parasites such as Tricosramma sp. for insect control. Ing. Grace 
de Cabanilla (FUNDAGRO) indicated that the agronomy faculty at 
the Universidad Tecnico de Machila has an IPM program also. 



U.S.A.I.D. was involved in the Integrated Crop Production Project 
(PIC), 1983 - 1985, as a part of the outstanding IPM program 
under the Row Crop Improvement Subproject of the ongoing Rural 
Technology Transfer Project (RTTP). Much information and impetus 
will be drawn from this previous wealth of information. In fact, 
Ing. de Cabanilla has a list of the names and addresses of the 
current and former technicians from the PIC project so that they 
can be contacted for employment as IPM jobs open on the NTAE 
pro j ect . 

An expansion of the research phase of the project is 
suggested to allow the inclusion of research on IPM technology 
for the proposed project crops. This research project is 
detailed in Special Issues Section IV.6. 

(9) The requesting country's ability to regulate or control 
the distribution, storage, use, and disposal of the 

requested pesticides. 

The inappropriate use of pesticides is a classic example of 
the existence of external costs (externalities in economic 
jargon). External costs are the detrimental effects arising from 
pest control action, which affect parties other than the pest 
control decision-maker, but for which no compensation is paid. 
Pesticide external costs may be monetary or can be expressed in 
terms of reduced human health, adverse effects on animals, loss 
of yield potential, or negative environmental spill-overs. Since 
these costs do not directly affect the pesticide user, they go 
unnoticed and do not enter the pesticide use decision making 
process, leading to potential overuse. Three common approaches 
are used to reduce these losses. They are: 

1. Education - training farmers, manufacturers, business 
persons, and health personnel of the consequences of 
their actions. 

2. Market intervention - increasing pesticide prices 
through taxes or other forms of governmental action to 
force the recognition of the external cost by the user 
and potentially, provide a method of compensation to 
the bearers of the external costs. 

3. Governmental regulation - prohibition or control of 
pesticide use and manufacturing through the legal 
system. 

Since the second approach requires valid estimates of the 
external costs, which are often difficult to obtain, education 
and/or regulation are commonly implemented by governments to 
reduce external costs. 



Ecuador is no exception. The GOE has recognized the 
existence of pesticide externalities through the establishment of 
pesticide control regulations and through its desire for 
increased training for pesticide users. Ecuador's pesticide law 
(Reglamento para la Fabrication, Forumalcion, Importation, 
Comercializacion y Empleo de Plaguicidas y Productos Afines de 
Uso Agricola -- Law No. 2331) was established in 1983. It 
provides for the regulation of manufacturing, formulation, 
importation, commercialization, and use of pesticides. Certain 
sections of this law have been recently modified (Annex 4) and 
there is considerable concern that these changes may allow the 
importation of products that do not meet previous high standards. 
Also, there may be a lack of recourse by farmers if these 
products do not preform as expected. There also appears to be 
considerable contraband chemicals in the country that pose the 
same problems. 

Responsibility for enforcement of these laws resides with 
the Ministry of Agriculture (MAG) through its Department of Plant 
Protection (SV). The present capacity of MAG/SV is inadequate, 
however, to monitor and enforce the laws, despite the presence of 
one or two enforcement agents in each province. However, they 
are attempting to enforce pesticide laws, being particularly 
concerned about the 20 products presenting extreme environmental 
and human health risks which were prohibited from Ecuador, by the 
Environmental Contamination Law, Decree No. 374, May 21, 1976 
(Annex 4) . 

This project affords an opportunity to stimulate more active 
participation of the Ministry of Agriculture in pesticide use 
monitoring, enforcement, and training. The following activities 
are suggested to accomplish this increased participation and are 
as follows: 

1. Development of a coordination committee composed of 
representatives from ANDE, FEDEXPOR, FUNDAGRO, MAG/SV, MAG/INIAP, 
MAG/PROTECA, Fundacion Natura (Nature Foundation) (FN), 
Association Impresorial de Importadores y Fabricantes de Insumos 
Agropequaria (AIFA), Institute Ecuatoriano de Seguridad Social 
(Ecudorian Social Security Institute of MOH) (IESS), and FA0 to 
assure enforcement of present and future Pesticide Laws which the 
group may find necessary to pass. 

2. The coordinating committee formed in 1 (above) should 
seek additional legislation that would delegate the necessary 
authority and provide the infrastructure to enable MAG/SV to 
randomly sample and analyze for pesticide residues on foodstuffs 
proposed for export or import. 

3. The coordinating committee should also formulate 
legislation to institute a national pesticide applicator 
certification program. Purchase and use of pesticides classified 



by EPA as RU would require the purchaser to be a certified public 
or private applicator. Minimum training standards for 
certification are outlined in Section II.C.lO. This committe 
could also serve as an appeals board for alleged violations. 

4 .  Initiation of the proposed IPM Research Project as 
outlined in Item 3 above (and detailed in Special Section IV.6) 
with involvement of INIAP where appropriate. 

5. Include MAG technicians in education and training 
programs as budgeted in this project for TAP technicians and 
paratechnicians located in the regions to improve pesticide 
safety and to give instruction on selection and preparation of 
crop and agrichemical samples at the producer level for testing 
under Item 2 above. 

6. A pesticide residue surveillance program with emphasis 
on NTAE TAP farmers, who provide crops for exportation. This 
program is outlined in Section II.C.11 (below). The committe in 
Item 1 above, could serve as an appeals board for the residue 
program also. 

(10) Provisions made for training of users and applicators 
of pesticides. 

Project supervisors/agronomists are generally aware of the 
dangers associated with pesticides. However, they are often lax 
in enforcing proper pesticide use. Thus, Project supervisors/ 
agronomists must receive intensive training in pesticide 
management, and then take greater responsibility in assuring that 
workers use appropriate safety gear and practices at all times. 
All supervisors/agronomists should be required to attend an 
intensive three- to five-day pesticide management training 
session. Toxicology of pesticides, environmental problems, 
protection of workers, calibration of equipment and pesticide 
rate calculations, disposal of excess pesticides and empty 
containers, and equipment maintenance will be covered, as 
outlined below. It may be necessary to bring in a key outside 
consultant to give this event major emphasis. Thirty or thirty- 
five persons can be accommodated in a single course. All field 
personnel who work with pesticides should participate in one-day 
training sessions on pesticide management. These shorter 
sessions can be led by supervisors/agronomists who train in the 
first course, or local trainers from MAG/SV or Fundacion Natura. 
Supervisors must assume the responsibility of constant monitoring 
of the use and maintenance of safety gear. 

Annual updates of project personnel should be planned. The 
assistance available through all those sources given above and 
the proposed IPM project should be utilized in this effort. The 
session could include a review of their latest findings from the 
new IPM Project and other IPM Projects such as the National Rice 



Program and the new ROCAP-RENARM Project under the direction of 
Dr. Joseph Saunders at the Centro Agronomico Tropical de 
Investigation y Ensenanza - CATIE (Turrialba, Costa Rica 71270), 
and the MIP Program of Dr. Keith Andrews at the Escuela Agricola 
Panamericana (EAP) in Zamorano (Apartado Postal 93, Tegucigalpa, 
Honduras) as they might apply directly or indirectly to this 
project . 

If deemed necessary by the initial training team, a special 
course may need to be scheduled for health unit personnel and, 
perhaps, selected IESS personnel on diagnosis and treatment of 
pesticide poisoning. Need for such training was indicated by 
Dr. Marco Encalada, and others at FN and MAG/SV. The observation 
on the overuse of atropine should be confirmed or refuted in 
making this decision. 

Annual follow-up training sessions for both project and 
medical personnel should be scheduled. This will assure 
technicians and medical personnel remain sensitized to pesticide 
issues. New NTAE technicians should receive training before they 
go to the field for TAP activities. Course content should be 
determined, in part, on the basis of supervisor observations of 
violations of good practices so those issues will be stressed. 

Baseline pesticide intoxication data should be recorded for 
each project area prior to project initiation. Data from 
subsequent years will be evaluated at the first scheduled project 
evaluation to determine the effectiveness of these mitigative 
actions. Data from earlier years were obtained from FN .(Annex 
7), but they readily admit that the data are probably not 
accurate. During previous FN pesticide training sessions, many . 
medical professionals were found to have inadequate training and 
equipment to determine actual cause of illnesses and death when 
pesticides were involved. Therefore, training of medical 
personnel may be a prerequisite to obtaining accurate baseline 
poisoning data. 



PESTICIDE MANAGEMENT SHORT COURSE TOPICS 

TOPIC HOURS 

The Pesticide Problem on a World Scale and in 0.5 
Ecuador. 

Agroecosystem Concepts 1.0 

Integrated Pest Management (IPM) Concepts 1.5 

Pesticide Toxicology: Emphasis on Locally 
Used Pesticides 

Pesticide Formulation 0.5 

Elements of Chemical Control 1.0 

Pesticide Poisoning and First Aid 1.0 

Worker Protection 1.0 

Pesticide Labels 1.0 

Precautions in preparing and Spraying Pesticides 1.0 

Disposal of Excess Pesticides and Pesticide 1.0 
Containers 

Pesticide Spill Cleanup 1.0 

Pesticide Storage-Emphasis on I1Planned PurchasesM 1.0 
to Reduce Carry Over of Products. 

Pesticide Application Equipment 1.0 

Calculation of Pesticide Dosage 0.5 

Calibration of Application Equipment; 
Field Calibration Exercise 

Factors Affecting Foliar Applied Pesticides 1.0 

Factors Affecting Soil Applied Pesticides 1.0 ------ 
T O T A L  24.0 



(11) Provisions made for monitoring the use and effectivness 
of pesticides 

The ANDE/FEDEXPOR-NTAE Project manager, and/or the long-term 
agronomist should develop and oversee implementation of a plan 
that includes monitoring of the following: 

* Safe use practices of pesticides by project personnel 
and participating farmers. Special attention will be 
given to the observation of established thresholds 
prior to treatment. 

* Pesticide efficacy. 
* Potential environmental impacts resulting from 
pesticide use. Special attention will be given to 
population changes of natural enemies, honey bees, and 
other selected indicator species in treated areas. 

* Potential environmental impacts resulting from the 
total NTAE Phase I1 activities. Baseline sampling 
should be conducted before any NTAE tech-pack 
recommended changes are made and resampled periodically 
after initiation to measure project caused changes. 
This should include, at a minimum, 1) Samples to 
determine possible changes in species diversity of both 
plants and animals; 2) Pesticide residues in soil and 
surface and ground water (see minimal sampling scheme 
in Special Section IV.7); and 3) Worker safety as 
determined by periodic cholinesterase sampling. 

The monitoring program should include periodic sampling of 
water above and below project areas, residue analyses of edible 
produce, and cholinesterase sampling of workers subjected to 
frequent organophosphate and carbamate pesticide exposure. 
(Details of the environmental sampling program is outlined in 
Special Issues Section IV.7.) Mrs. Mercedes Bolanos de Moreno, 
head of the Pesticide Laboratory in the Centro de Nutrition y 
Medicina (CEDENME) of the MAG, in Tumbaco, can service these 
Project needs. This laboratory has several high quality 
apparatus, including a TLC, two HPLCgs, two Infrared 
Spectrophotometers, and E.C.D and F.1.D detectors. The CEDENME 
laboratory has the responsibility for determining the quality of 
pesticide formulations used in the country, and for monitoring 
pesticide residues in food products, the environment, and for 
human health effects due to pesticide exposure. For practical 
reasons, monitoring should be kept to a minimum until the 
Guayaquil Laboratory is equipped to assist with the analyses. 
Four of the six staff members in the CEDENME laboratory have had 
advanced training in Germany and/or the University of Miami 
School of Medicine. 



An arrangement needs to be worked out between ANDE/FEDEXPOR- 
NTAE and the Laboratory for direct payment of services or direct 
supply of the needed reagents. If payment goes to MAG 
headquarters, funds are often weeks late in reaching the 
laboratory, forcing suspension of operations for lack of 
reagents. Mrs. Bolanos presently has a successful working 
relationship with Mr. Bruce Mann at the University of Miami 
School of Medicine and duplicate samples could occasionally be 
sent to this or other labs for calibration and verification of 
techniques. Residue analyses for a single compound at the MAG/SV 
CEDENME lab currently cost $160 (U.S.), and pesticide quality 
analyses are $80.00. No price was obtained for a general screen 
that will be needed in the residue monitoring program. 

The NTAE/ANDE-FEDEXPOR Project manager will be responsible 
for immediately correcting any unsafe practices detected by 
monitoring. 

In regular A.I.D. projects, careful control can be exerted 
in the selection, purchase, extension, use, and disposal of 
pesticides. Particular attention is needed to assure that only 
general use pesticides are employed. Unless special measures are 
taken, little control can be assured in projects such as the one 
covered by this assessment since the farmers are provided with 
funds through Intermediate Financial Institution (IFI) or private 
credit institutions. All too frequently, highly toxic, 
persistent, and bio-accumulative, pesticides are used. In 
addition, products may be used that are without registration in 
the U.S. or Ecuador or which may not have a residue tolerance 
established for the specific crop. This could result in illegal 
residues being present in the crop, depending upon the 
regulations of the importing country. Some of the chemicals 
currently purchased are either severely restricted or banned for 
use in the U.S. A number of possible ways of controlling what a 
farmer purchases and uses have been explored. All but one seem 
unwieldy and unworkable. One method, however, has merit and a 
refined version of it will be required for incorporation into the 
project to avoid the problems associated with the exportation and 
internal utilization of fruit and vegetables with illegal or 
excessive pesticide residues. Such a program could also be used 
to assure that the activity is in compliance with A.I.D. Reg. 16. 
In essence, the following steps are required: 

1. Place a condition into the A.I.D./bank loan agreement 
that the bank will agree to withhold future years loans 
to farmers whose crops have excessive or illegal 
residues or who use pesticides other than "approved 
pesticides". To ensure compliance, maintain a list of 
farmers who have failed to comply with this agreement. 
Enforcement would be subject to an appeals procedure as 
outlined below. 



2. Provide training in safe use of the approved pesticides 
along with assurances during the training program that 
the approved pesticides will indeed be effective. 
Efficacy should be proven in the IPM research program 
(see Sections II.C.4 and Special Issues IV.6). 

3. Establish an inspectorship within the Project Quality 
Assurance certification and marketing activity to 
sample farm produce, at random, and without prior 
notice, on farms who are loan recipients. Coordination 
with the ministries of Health and Agriculture and the 
committee in Section II.C.10 would help assure 
institutionalization of a quality assurance program for 
all crops. 

4. Analyze samples in appropriate laboratory and notify 
the farmer, loan institution, NTAE technician, and 
proper enforcement officials of any farmer who has 
excess residues or has used non-approved pesticides. 
Ecuadorian laboratories are currently capable of 
performing such analyses but may need considerable 
advance notice if large numbers of samples will be 
submitted. One laboratory will need considerable 
financial assistance for both hardware and supplies. 
However, the first few year's monitoring should 
frequently have duplicate analyses conducted in 
collaborating US/FDA approved laboratories to assist in 
developing pre-inspection protocols for export. 

5. All of the above is based on farmer consent, as a condition 
of the loan, to have their crops sampled. 

In the operation of this monitoring program, an appeals 
system must be developed to allow affected farmers to obtain the 
results of a second analysis or show proof of purchase of 
approved chemicals, evidence of drift or sabotage, or other 
extenuating circumstances. The possibility of prior years 
pesticide carryover should also be considered. Soil samples 
should be taken and analyzed to confirm or refute this 
possibility. Consideration could be given to sanctions being 
enforced during the first three years only after a second 
offense, especially in the case of drift, residue carryover or 
sabotage. However, care must be taken to avoid letting illegal 
residues enter either domestic or export marketing channels. 

The residue testing program should be reviewed at each 
planned project evaluation to determine cost effectiveness in 
achieving stated goals. However, a special four-year evaluation 
should be conducted with the involvement of CICP and A.I.D./W to 
evaluate this program as a means of enforcing A.I.D. Regulation 
16 provisions on future projects and the proposed method for 
mitigating the effects of utilizing RU pesticides. 



(12) Requirements for a Monitoring Program to Implement 
Control over Pesticide Loans to Farmers. 

Number of Samples 

Considering the number of farmers involved, a small number 
of samples (eg.lO-20) may be insufficient and 1000 samples would 
be excessive due to costs. One hundred and fifty (150) samples 
per year (keeping duplicate samples) from randomly selected 
farmers would represent a reasonable effort and would be adequate 
to demonstrate the degree of farmer compliance. 

Method of Analvsis 

Until Ecuadorian laboratoryls capability for analysis can be 
developed in both project areas, some samples could be shipped to 
the MAG laboratory in Tumbaco or to a commercial laboratory in 
the U.S. whose credentials are recognized by the LAC/AG Bureau 
Environmental Officer. Multi-residue methodology, as used by FDA 
Regional surveillance laboratories, should be applied for all 
samples. 

Location of Laboratories 

Local Ecuadorian laboratory capabilities for conducting 
large numbers of chemical analyses should be developed and is 
strongly encouraged. However, for at least the first year, in 
the absence of demonstrated in-country capability to perform the 
large number of monitoring analyses in both areas, an 
illustrative budget is given below to allow sufficient funds so 
that samples could be shipped to a commercial laboratory in the 
U.S. whose credentials have been reviewed and approved by the 
LAC/AG Bureau Environmental Officer. (The MAG/SV laboratory in 
Guayaquil will require considerable hardware and reagents to 
function properly. A proposed list of materials needed for that 
lab is included in Annex 8). 

Illustrative Budset (Exclusive of equipping the lab in Guayaquil 
or setting up a new lab in Ecuador): 

$ / Year 
Inspectors Salary (NTAE) 0 
Training of Inspectors 2,500 
Transportation for Inspectors 0 
Freezer for Sample Storage 500 
Sample Shipping Containers 1,500 
Shipping Charges 2,000 
Chemical Analyses @ $200/Sample 30,000 

Total 



PEOUESTS FOR ADDITIONAL PESTICIDES AND/OR INFORMATION. 

If project personnel determine a need for pesticides not in 
Tables 1.1 & 1.2 (Section II.C.l) or if they need additional 
information about the pesticides or EA procedures, they should 
notify U.S.A.I.D./W. The A.I.D./E office can contact A.I.D.IS 
Bureau of Science and Technology, Office of Agriculture for any 
needed assistance. Before any actual demonstrations to/with 
farmers of pesticides not in Section II.C.l. Tables 1.1 & 1.2, 
specific labels and compounds must be reviewed by the Bureau 
Environmental Officer. Also, CICP has purchased the "Silver 
Plattergg pesticide database and will have the capability to 
rapidly respond to requests on the registration status of 
pesticides. (The address for CICP is: 4321 Hartwick Road, Suite 
404, College Park, Maryland 20740, Phone 301-454-5147, FAX 301- 
454-6676. ) 



111. SUMMARY OF MITIGATIVE MEASURES. 

Environmental impacts of Phase I1 will be minimal if the 
guidelines herein are followed. Adherence to these guidelines 
should permit fulfillment of the Project objective of producing 
uniform high-quality agricultural commodities for export, while 
maintaining environmental integrity. 

A. To assure compliance with FA0 and/or FDA pesticide 
residue standards and Agency for International Development 
(A.I.D.) pesticide regulations, a mandatory pesticide residue 
testing program as outlined in Section II.C.ll of this document 
must be instituted. The program is an integral part of the 
quality assurance component of the project. 

B. The environmental monitoring program as outlined in 
Sections II.C.ll and IV.7. will also be a requirement for the 
implementation of the Project. Baseline sampling should be 
conducted before any NTAE tech-pack recommended changes are made 
and resampled periodically after initiation to measure project 
caused changes. This should include, at a minimum: 

1. Samples to determine possible changes in species 
diversity of both plants and animals; 

2. Tests for pesticide residues in soil and surface and 
ground water (see minimal sampling scheme in Section 
IV. 7); and 

3. Worker safety as determined by periodic cholinesterase 
sampling. 

C. The following suggestions, although not required, 
should also be strongly considered by the Mission and/or 
A.I.D./W. 

1. To assure the availability of alternative integrated 
pest management (IPM) strategies and an effective 
pesticide arsenal, it is suggested that an IPM research 
component be established. A suggested list of research 
topics and a minimum budget is given in Section IV.6. 

2. A pesticide training program should be initiated prior 
to the initiation of any crop production technical 
assistance activities. The minimal subject matter to 
be covered in the pesticide training program is 
outlined in Section II.C.ll to assure project technical 
personnel are adequately trained in proper transport, 
handling, mixing, and use of pesticides. It is 
suggested that the training be of the same or higher 
quality as that required for a U.S. Commercial 



Certified Applicator. Farmers would then be trained at 
the same level as certified private applicators. 

If the proposed IPM research program and the TAP are to 
be successful, an on-going training program will be 
required. Perhaps this could be initiated by holding a 
!!State of the Art" IPM Symposium with emphasis on the 
crops being considered for NTAE Phase I1 implementation 
the first year. Both on-and off-shore specialists 
could be invited to present research and extension IPM 
findings for these crops. 

4. The TAP phase of the project will require that 
financial institutions (Corporacion Financier0 
Nacional-CFN, CAF, etc.) include funds in the loan for 
the purchase and use of all appropriate protective 
devices and clothing if pesticides are included in the 
loan. The research project will furnish and require 
the use of these devices. 

5 .  Pesticides should be stored in their original 
containers in locked storage facilities with the key 
assigned only to authorized, qualified personnel. A 
sign in Spanish reading "Danger: Pesticide Storage 
Areaw should be posted. When possible, separate 
storage areas should be provided for herbicides and 
planting seeds. Pesticides should not be stored near 
sleeping or work areas, food, animals, or drinking 
water. 

6. Empty pesticide containers should not be reused for 
other purposes since no practical methods exist for 
removing all toxic residues. 

7. Organic fertilizer production should be considered by 
using the otherwise discarded material such as pulp, 
peelings, and culled fruits and vegetables. 

8. The project should take advantage of the opportunity to 
stimulate more active participation of the Ministry of 
Agriculture in pesticide use monitoring, enforcement, 
and training. Several activities were suggested to 
accomplish this increased participation and should be 
followed. 

9. To assure availability of current pesticide information 
and "shelfw IPM technology, a computer-supported 
technical information center should be developed and 
made available to project technicians as soon as 
possible. 



0. Annual updates of research project personnel should be 
planned. The assistance available through a wide range 
of sources should be utilized in this effort. The 
session could include a review of the latest findings 
from the new IPM research project and other IPM 
Projects in the region. 

11. Annual follow-up training sessions on pesticide safety 
should be scheduled for both project and medical 
personnel. This will assure technicians and medical 
personnel remain sensitized to pesticide issues. New 
NTAE technicians should receive training before they go 
to the field for TAP activities. Course content should 
be determined, in part, on the basis of supervisor 
observations of violations of good practices so those 
issues will be stressed. 

12. Baseline pesticide intoxication data should be recorded 
for each project area prior to project initiation. 
Data from subsequent years will be evaluated at the 
first scheduled project evaluation to determine the 
effectiveness of these mitigative actions. 



IV. Additional issues related to this EA which were requested in 
the Scope of Work. They will be dealt with in the order 
requested. 

Issue No. I. ~nvironmental Impacts of Phase I. 

Phase I Project activities probably had a very limited 
impact on the environment because it focused largely on 
organizational and developmental activities with very limited 
emphasis on technology transfer (Chemonics 1988). Virtually no 
pesticides or other inputs were actually introduced into Phase I 
activities via Project 518-0019, Loan No. 518-T-058. 

Interviews with administrators and supervisors of Phase I, 
and individual farmers revealed a very positive scene, when 
compared to non-participating neighbors. No serious poisoning 
cases were reported. The close supervision by ANDE technical 
personnel and direct hire agronomists employed by the flower and 
melon producers with larger land holdings contributed to the 
minimal negative environmental impacts. The semi-enclosed 
plastic houses, concomitant with the intensive production 
practices associated especially with the flower producers, also 
minimized negative impacts on the environment. 

Nearly all participating farmers are utilizing fields with 
very little slope. Hydraulic soil erosion has, therefore, been 
nearly negligible. The widespread use of drip or sprinkler 
irrigation has also minimized the problem of soil erosion and 
movement of pesticides to non-target areas. Bare soils are, 
however, subject to aeolic soil erosion. Since production of new 
crops involved only a change in crops planted, no serious change 
in biodiversity was anticipated. 

Issue No. 2: Pest and Pesticide Issues. 

Flower growers reported a limited number of pests. The most 
common pests are aphids, spider mites, thrips, scales, mildew, 
and leaf spot diseases. Aphids and spider mites are the 
predominant pests in flowers. Melon growers on the coast also 
have serious aphid and virus transmission problems. Vegetable 
growers generally reported few pest problems. However, 
strawberry producers are applying fungicides with great frequency 
for Botrvtis (fruit rots) and leaf spots. ANDE has recently 
published a manual on the cultivation of caneberries (Manual 
Practico Para el Cultivo de la Mora de Castilla). Some 13 
disease and insect pests are listed, none of which are considered 
serious at this time. Non-chemical management practices are 
suggested for many of these pests. We visited one caneberry 
grower and found the publication to reflect what we observed. 
Only a couple of insecticide sprays had been applied in the two 
years the crop had been grown. The synthetic pyrethroid ~avrick 



has been used for spider mites, diazinon for white grubs and 
cutworms, captan and Benlate for Botritis, and Terrachlor for 
seedling disease. He had used some foliar fertilizer, but 
primarily depends on chicken manure as the primary fertilizer 
source. He indicated the other growers (about 12) in the local 
caneberry grower's association has had about the same experience. 

We visited only one tropical fruit operation. However, the 
Ministry of Agriculture has published an "Inventory of Pests of 
Ecuadorw which includes some of the NTAE crops. Some information 
on potential pest problems in these crops is available for future 
participants. 

We visited the "Los Mangost1 farm being run by Sr. Jose 
Cobena. He had about 10 ha of older mango trees and another 10- 
15 ha of younger trees. They were at the end of the harvest 
season, but were boxing fruit from 5 varieties of mangos for air 
shipment to Europe. They had not sprayed for any insect or mite 
pests, but had noted an increase in scales and spider mites the 
last two years. They were using chicken manure as the primary 
fertilizer source. They irrigated by a hand-moved, plastic water 
line fed from a floating pump in a hand-dug well. The soil was 
somewhat sandy and the water rose to within 30-40 feet of the 
surface in the well. This could pose a pesticide contamination 
problem if pesticides become necessary in mango production. They 
were using rice hulls (afrecho) to provide a mulch around the 
trees to reduce water loss. 

While most flower growers consider that their pest problems 
have not been serious, a trend is apparent in operations which 
have been active for two or more years: the development of 
resistance by aphids and spider mites to some of the 
insecticides/acaricides which have been used with great 
frequency. The same is true of aphids for melon growers. 
Consequently, these growers are using increased numbers of 
insecticides with greater frequency and at increased rates. 
Several of the pesticides being used in Phase I cannot be 
approved for use in U.S.A.1.D.-funded projects because of their 
toxicity or restricted use status. 

Integrated Pest Management was not applied effectively in 
Phase I. Export markets demand a nearly perfect product. Thus, 
producers feel that they cannot risk non-chemical techniques 
which may result in increased imperfections. No institutions 
have been charged with the mandate to develop IPM techniques for 
the NTAE crops, and producers are too preoccupied in meeting 
market demands to consider I1riskyw alternative techniques. 
"Riskyu is obviously a short-term view. It is urgent that 
alternatives which reduce chemical dependency for pest control in 
flowers in the highlands and melons on the coast be developed 
within the context of an IPM focus. The emphasis of the proposed 
NTAE Phase I1 project on IPM research and extension and pesticide 



training will help move in this direction in the five year 
framework of the project. 

Protective clothing and equipment for persons working with 
pesticides was quite good for most of the large growers, but 
deficient with many of the smaller growers. In some cases, dust 
masks were being used when carbon-filter respirators should have 
been used. One farmer argued strongly that his mask, a simple 
particle mask, was adequate for organic vapors. This is 
indicative of the inadequate knowledge of the dangers of 
pesticides. 

Larger growers/enterprises have quite competent agronomists 
who are also responsible for pesticide safety. Generally, they 
are providing respirators, gloves, and coats, but are very lax in 
enforcing their use. It is difficult to verify if safety gear is 
adequately maintained and serviced. Unfortunately, persons 
actually mixing, loading and applying pesticides, often do not 
use the safety gear when it is available. Only a couple of the 
NTAE Project participants reported light pesticide poisonings 
(headaches). Non-project growers we visited reported frequent 
poisoning symptoms. The use of protective gear by 
non-participant farmers ranged from the full complement to a 
total absence of protection. 

Disposal of empty containers definitely needs to be 
improved. We observed non-participating growers frequently using 
empty containers for other purposes. Workers occasional take 
empty containers for personal use. 

Pesticides were frequently being stored under lock, or in 
separate buildings, a practice which should be encouraged for the 
NTAE project participants. 

Practically no printed materials related to the safe use of 
pesticides, such as warnings and pictograms, were seen on any of 
the farms. However, they were readily available at Ecuaquimica, 
FN, and pesticide distributor's offices. 

Project supervisors/agronomists must receive intensive 
training in pesticide management, and then take greater 
responsibility in assuring that workers use appropriate safety 
gear and practices at all times. All field personnel who will 
work with pesticides must also participate in training seminars 
on pesticide management. 

Issue No. 3: Economic and Social Costs and Benefits: 

Very little data have been produced on these issues under 
NTAE Phase I activities. However, on the A.1.D.-supported Row 
Crop Improvement Project with the Producers Association of Short 
Cycle Crops (APROCICO) in Quevedo, excellent benefit/cost data 



have been generated. The adoption of IPM techniques in maize, 
soybean, rice, and sorghum resulted in a significant reduction in 
the use of pesticides and, consequently, reduced production costs 
and potential for environmental contamination. Yields in these 
treatments were equal to those with traditional high chemical 
use. 

Another area of potential socioeconomic impact is the use of 
herbicides to replace hand weeding. Herbicides pose a greater 
potential to displace labor than other pesticides. Few of the 
participating farmers have been using herbicides. However, 
several indicated that hand labor for weeding vegetables is one 
of their most costly and problematic issues. Although we often 
suggested that great caution be exercised in using herbicides, 
several growers claimed that it is becoming a necessity if they 
are to remain competitive. Careful supervision is needed for the 
adoption of herbicides. 

Farmers generally feel that the benefits of using pesticides 
are high. In the case of flowers and fresh vegetables, the 
ttthreshold of defects and imperfectionstt certainly justifies the 
judicious use of pesticides if these crops are to be exported to 
North American and European markets. Melon growers must control 
aphids during a critical three-week period starting when melons 
are about the size of an egg. Aphid attacks during this period 
result in significantly smaller melons, which greatly reduces 
size and quality. 

The promotion of IPM under Phase I was minor. However, 
several project participants and some 25 leaders of individual 
grower groups of the ttTungurahua Projecttt in Ambato, which we met 
with, are anxious to learn more about IPM. They are anxious to 
reduce their dependence on pesticides. It was surprising how 
many growers are not only concerned about having exports rejected 
for excessive pesticide residues, but also about harmful effects 
from pesticide residues on the food they are eating. 

The social benefits of this project can be high, both in 
terms of employment generated (an estimated 14,000 jobs) and in 
reduced pesticide contamination of humans and the environment. 
This project must promote safe pesticide management which will 
have the secondary effect on non-participating farmers of 
increasing their awareness on the need for safe pesticide use. 

Issue No. 4: Environmental and Sustainable Production 
Impacts: 

Most of the producers involved in Phase I1 will be using 
fields with little slope, or working in enclosed environments. 
Thus, it appears that soil erosion will be minimal. Furthermore, 
most melon, strawberry, and flower producers are using drip 
irrigation under plastic, which will reduce the potential for 



ground water contamination and water loss. Melons and tomatoes 
will not be produced during the rainy season on the coast, also 
reducing the probability of groundwater pollution. 

Flower producers are attempting to recycle stems and other 
wastes. However, when processed in a traditional composting 
system, these wastes remain very fibrous for 12 to 15 months, and 
have limited nutritional value. Project participants should be 
encouraged to tour a "Worm Farmv1 (Lornbricultura SCIC) near Pifo. 
Some 2600 tons of flower stems, grass, animal wastes, and even 
municipal garbage are being converted into some 1200 tons of 
excellent humus, annually. Many fruits and vegetables are being 
produced here without the use of agrichemicals. Lombricultura is 
Itselling their technologyu and presently have more than 35 
farmers in Ecuador who are involved with this program. Inorganic 
fertilizers have been used extensively in Phase I and will be in 
Phase 11. There is a great need to promote the use of organic 
amendments for improving soil structure, fertility, and 
conservation. This technology should receive research under 
Phase 11. Living mulches should be tested in the various 
systems. Considerable experience is available in Oregon and 
California through the cooperative living mulch program. 

Issue No. 5: Institutional Capabilities/Constraints: 
(particularly in relation to sustainable use 
of natural resources and environmental 
protection). 

ANDE. The ANDE agronomist is quite interested in 
sustainable agriculture and environmental protection, although 
she has limited experience. She needs to work with a more 
experienced person to improve her competency. 

FEDEXPOR. No technical production oriented expertise was 
available in FEDEXPOR. They hired a long-term agronomist, Ing. 
Jaime Flores, to serve as the ANDE/FEDEXPOR-NTAE project manager. 
He will be a key person in meeting the overall objectives of 
minimizing negative environmental impacts. Hopefully he will 
give leadership in the sustainable use of natural resources and 
the environment in the Phase I1 activities, as well as pesticide 
management. 

MAG/SANIDAD VEGETAL. Mr. Abram Oleas, pathologist with 
Sanidad Vegetal in Tumbaco, was deeply involved in the A.1.D.- 
supported PIC (Protection Integrado de Cultivos) Project, and 
still has great interest in this area. He is very willing to 
collaborate with Phase I1 in fostering IPM in non-traditional 
export crops (NTAE). Sanidad Vegetal does not have resources for 
such participation. An arrangement would have to be worked out 
between ANDE and SV to cover expenses. Transportation is a 
serious limitation for Mr. Oleas, and should be considered. Mr. 
Oleas said that two other persons involved in PIC are still 



working in MAG, and they should be available to collaborate also. 
One of the most basic needs is to document the flora and fauna in 
the NTAE in an effort to identify potential biotic control agents 
and to monitor possible changes in biodiversity. 

Ing. Jose G. Donoso Z., Entomologist, and other staff have a 
small amount of funding from Germany to do research on the fruit 
flies in the area. At least 6 species of fruit flies have been 
identified and he wants some additional support to determine if 
any of them attack several possible export crops including 
Ittomate de arbol" (tree tomatoes), nbabacow, "naranjillo", and 
"moraV (blackberries). Ing. Flores indicated that this type of 
project might be funded under the NTAE Phase I1 Project and would 
welcome a project proposal. 

We visited the MAG/SV laboratory in Guayaquil and met with 
Chief, Ing. Marco Tapia and the pesticide residue laboratory 
supervisor, Ing. Teresa Garcia de Paladines. She indicated that 
their gas chromatograph was out of commission and that they were 
currently sending their samples to the Ministry of Health 
Laboratory at a cost of S/10,000 per ($19.00) sample. If they 
could get their GC repaired they could handle 12 samples/week in 
their lab without the purchase of additional glassware or hiring 
more people. A list of equipment, glassware, and reagents needed 
to get the lab going again was provided and is presented in Annex 
8. A special project proposal for a residue program Ing. de 
Paladines wants to conduct is also included in Annex 8. 

They will also require a direct payment to the lab 
arrangement if the lab is to do NTAE samples. Otherwise they 
would rapidly deplete their reagents and solvents. 

They also have a nematode laboratory and, although all work 
is by hand, they can reportedly handle 15 samples/person/day at a 
cost of about S/600 per sample. If this is true, the nematode 
sampling equipment proposed for the IPM project may not be 
required. They can also handle some disease and insect samples 
at a cost of around S/900 ($1.40) per sample. 

The MAG/INIAP and FERTISA laboratories can do the soil 
fertility samples. A recent A.I.D. study indicated that these 
labs were only working at about 10% capacity. 

INIAP. Director Eduardo Calero and the Head of the INIAP 
Horticultural Department, Alvaro Yepez Regalado, expressed a 
willingness to collaborate in the identification of biotic 
control agents and agronomic production practices in the 
highlands for NTAE. Ing. Calero feels that INIAP entomologists 
are well qualified for this. Again, their collaboration would 
depend upon financing. Transportation, per diem, and direct 
research costs would have to be covered by the Project. They 
estimate the average cost of field experiments at S/200,000 (two 



hundred thousand sucres). Oleas suggested S/150 - 200 thousand 
sucres. 

Mr. Otto Ordenana, Regional Director of INIAP in Guayaquil, 
was very optimistic about cooperating in research in tropical 
fruit crops. In fact, some of their people were trained in IPM 
techniques under the APROCICO program. He feels that their 
agronomists and entomologists could make significant 
contributions to the project. 

PROTECA. The richest source of local talent trained in IPM 
is within PROTECA, in Guayaquil. Carlos Elizalde Sanchez, 
Director Tecnico Regional - Costa, worked closely with the IPM 
program in APROCICO, and is committed to the promotion of this 
concept. He may be one of the best local leaders available to 
head up such an effort. He does not have formal technical 
training in plant protection, but has the vision for promoting 
IPM. There are at least 15 agronomists in PROTECA (on the 
coast), who were trained in the APROCICO project; many of them 
are promoting IPM in their present work with farmers. Ing. Grace 
de Cabanilla has a list of some of the other former APROCICO 
workers for possible employment on the NTAE project. 

They reported that the effect of introducing IPM in corn and 
rice in the area has been a reduction in pesticide use by 20-25%. 
They have accomplished this through 1) demonstration plots, 2) 
simple (picture type) literature, 3) radio programs on IPM 
concepts, and 4) group meetings and field days. They have a 
large number of agents (around 100 ag and 6 veterinarians) with 
each assigned to a defined area with around 300 farmers. Each 
group of 10 agents has a supervisor. They are primarily 
responsible for the "canasta familiar" or family food basket 
crops - maiz, rice, soybeans, cotton, and tomatoes. Their goal 
is to work primarily with 50% small (1-10 ha), 39% medium (11-50 
ha), and 11 % large (50+ ha) scale farmers. 

Although the PROTECA program has recently received $U.S. 60 
million in support, their mandate to work on the family food 
basket crops will make cooperation with NTAE difficult without a 
direct contract to provide special funds to cover expenses on 
these specialty crops. This is illustrated in their continued 
difficulty in obtaining needed equipment and transportation even 
for work on their mandated crops. 

NATIONAL RICE PROGRAM. Mr. Hugo Herrera worked closely with 
the APROCICO IPM project and is very enthusiastic about the 
concept. He has been applying IPM principles for nearly three 
years and reports reduced production costs of 20 to 25% with IPM 
techniques. Carlos Elizalde said that Herrera and others, have 
been particularly active in working with farmers of all sizes, 
scattered over a wide area between Guayaquil and Quevedo. 



FUNDAGRO. FUNDAGRO does not generally have technical people 
working in the field, except for special contracts for technical 
services. They see their role as that of facilitators, 
supporting selected projects. Mrs. Grace C. de Cabanilla, 
Coordinator of Special Projects, believes that they are the most 
logical organization to support IPM activities on the coast. She 
proposes that ANDE channel funds through her office to PROTECA 
personnel. Her office could provide supervision of research 
activities. Based on her enthusiasm and convictions of the 
importance of IPM, and her good working relationship with Carlos 
Elizalde, it appears that this could be a fruitful arrangement. 
The question may be raised, "why work through FUNDAGRO when 
FEDEXPOR has their own office in Guayaquil?" The answer now 
depends entirely on the working relationship of the long-term 
technical person ANDE/FEDEXPOR contracted, Ing. Jaime Flores. 
Ing. Flores indicated that he worked out an arrangement to have 
his office in the FEDEXPOR offices in Guayaquil which solves the 
quest ion. 

FUNDAGRO, Quito, should be an important resource for 
technical information and training. They are equipped with an 
audio-visual training room and have more than 200 training units 
on all phases of agricultural production and marketing. They 
have at least 12 units from the A.1.D.-supported IPM Project at 
the Panamerican School of Agriculture (El Zamorano) in Honduras. 
They plan to make these audio-visual materials available to any 
institutions requesting them. 

Ing. Grace de Cabanilla, Director of Special Programs, is 
located in the FUNDAGRO Guayaquil Office. She is very 
enthusiastic about the project and the prospects of an IPM 
research project associated with NTAE. She is very supportive of 
IPM and wants to incorporate it into the NTAE tech-packs for her 
project growers. Her experience with the pre-inspection program 
developed with USDA/PPQ will be an asset to project activities in 
the coastal region. 

UNIVERSITIES. Rather than relate directly to the 
universities, Phase I1 could finance specific thesis research 
activities through INIAP, PROTECA, or FUNDAGRO. Several theses 
have been completed in ~uayaquil under this arrangement, with 
very satisfactory results. The experiences of the Escuela 
Politecnia de chimborazo with their biological control lab should 
be taken advantage of if possible. They were rearing, or at 
least had reared, Tricosramma for release, but had not had much 
acceptance. Also, Ing. de cabanilla indicated there was a MIP 
program at ~niversidad Tecnia de Machala, Facultad de Agronomia 
which may offer some special collaborative opportunities. 

GROWERS ASSOCIATIONS. The technical personnel of the 
producer/exporter associations are generally traditional "high 



technologyw agronomists. It is doubtful that leadership for 
sustainable production and IPM will arise from these groups. 

It is important that the long-term technical person that 
FEDEXPOR contracts, is strong in the area of sustainable use of 
natural resources and on IPM. Short-term consultants must be 
brought in to train selected project personnel in specific 
aspects of this overall focus. Experience in IPM in the tropical 
fruits is almost non-existent in Ecuador. The same is true for 
the NTAE in the highlands. Soil management experts with the 
"sustainable mentality" must also be brought in. 

FUNDACION NATURA. This group has an active Environmental 
Educational Program, and was active in the pesticide management 
issue. Unfortunately, much of their literature has strong 
"anti-pesticidew overtones, which tends to alienate them from the 
people with whom they should have close cooperation. From three 
visits with ~undacion Natura, it seemed that they do not have a 
good scientific foundation, which makes some of their efforts 
suspect. We have no way of judging the relevancy of their 
pesticide training courses, and whether they should be utilized 
in Project training activities. Perhaps, with supervision they 
could be useful. Their publication "Peligro Plaguicidas; Normas 
de Seguridad Para Su Usol1 is quite good; much superior to most of 
their literature. Future funding for the Environmental Education 
program is very doubtful at this time and most of their funding 
on pesticides has been lost. Any cooperation with the NTAE 
project, therefore, may require cost reimbursement. 

Issue No. 6. Plans for IPM Program. 

Under IPM/MIP, crops are regularly monitored (called 
llscoutingll) for presence of pests, natural enemies, and other 
factors which may influence a decision concerning a control 
measure. Pesticides are applied only as pest populations have 
exceeded unacceptable density levels and there is reasonable 
assurance that pesticide use will be profitable and 
non-disturbing to the environment. 

The IPM concept is currently playing a role in Ecuadorian 
agriculture. Multi-tactic approaches can now be found: for 
example, the soya and corn production packages being used in the 
APROCICO IPM program in the Quevedo area include the use of 
Bacillus thurinqiensis product for "worm" control. However, much 
improvement can be made in monitoring programs and use of 
economic injury levels and thresholds in non-traditional crops. 
This A.I.D. project stresses training and technical assistance to 
advance IPM concepts and techniques for non-traditional export 
crops in Ecuador. However, development and implementation of IPM 
will be a long-term undertaking. During the 5 year duration of 
this project, one should seek to firmly establish the movement 
toward IPM where pesticides are truly only used on an "as neededt1 



basis in crops produced under this project. Although IPM 
strategies are already included in the TAP program for some 
pests, this will require IPM research on specific phases of pest 
management to provide alternative tactics for the full pest 
complex. The most critical immediate research need will be to 
test the alternative pesticides being proposed to assure efficacy 
on the full pest complex under Ecuadorian conditions where these 
data do not already exist. One of the goals in the first year of 
the project should be to define these data gaps. 

The proposed tech-pack to be extended in the TAP extension 
program should include several IPM strategies. The experiences 
of the APROCICO/PIC Program should be strongly modeled with 
appropriate changes for the crops being grown. Off-shore 
experienced IPM specialists in each of these crops could be 
brought in for reviews of the proposed IPM packages. 

It is A.I.D. policy to stress IPM and make every effort to 
minimize the use of pesticides. As indicated above, this project 
certainly could fulfill this requirement for existing or I1shelfl1 
IPM technology they plan to extend to crop producers on this 
project. However, there is no provision made for set-aside funds 
to fulfill the research needs to be identified above and to test 
or develop new alternative IPM management strategies under 
Ecuadorian conditions except as a part of the on-going research 
program in INIAP (Institute Nacional de Investigation 
Agropecuaria) and, to some extent, in FUNDAGRO. Past experience 
in A.I.D. projects shows that this can only be accomplished by 
budgetary llset-asides" or concurrent complementary projects, so 
that within the term of the project there is assurance that 
needed testing and technical assistance will be accomplished. 
Short-term technical assistance from plant protection specialists 
in the U.S. in a collaborative effort with local plant protection 
scientists is considered to be a key part of this process. Only 
in this way can there be assurance of completion of successful 
field trials and studies in the short term and a trained, 
experienced team to continue IPM research after the project is 
terminated. 

These pest management research activities should be 
coordinated with the Central American Regional ROCAP/MIP Project, 
being continued under the ROCAP/RENARM Project, to avoid 
duplication. This is suggested as most of these crops are 
important export crops in the entire region and research results 
should be applicable to all countries in the region and should 
receive regional financial support. However, a set-aside should 
be made within the NTAE budget to assure testing of the efficacy 
of pesticides being recommended as alternatives to those 
traditionally used, if these data do not already exist. Although 
other specific research needs are to be defined in the first year 
of the project, the research should focus, at a minimum, on the 
following: 



a) identification of the nature and magnitude of existing 
pest management problems (especially fruit flies); 

b) assistance in the design and identification of a 
testing/evaluation program on appropriate pesticide use 
and efficacy; 

c) design of a system of pesticide and alternative 
technology field trials and evaluation which will 
include some form of crop insurance for participating 
farmers; 

d) identification, training, and use of appropriate 
personnel to monitor and evaluate field testing 
programs ; 

e) training in the safe use, handling, application, and 
storage of pesticides; and 

f) sensitization of farmers as to the advantages of an 
integrated pest management program. 

These field testing programs should include one or more, as 
appropriate, studies related to: 

a) use of parasites, predators, and biorational pesticides 
as alternate pest control agents; 

b) investigation related to crop loss assessment and 
establishment of llprotocolll treatment threshold 
recommendations; 

c) use of crop varieties which show acceptable levels of 
resistance to local pests; 

d) effectiveness of resistant rootstock to reduce 
nematodes, diseases, and soil pests; 

e) maximized use of mechanical and/or cultural control 
based on availability of labor inputs; and/or 

f) evaluation of the status of pesticide resistance and 
alternative control measures. 

A minimal five-year budget that will allow the above pest 
management research needs to be partially addressed is presented 
below. The primary funding of this new project should be 
considered under the NTAE project budget as a set-aside from 
existing funds or (a) project amendment (s) or a new project 
should be considered to provide the needed funding. 



As previously recognized, U.S.A.I.D./E has emphasized IPM in 
Ecuador under the Integrated Crop Production (PIC) Interagency 
Commission (PIC/IC) and Row Crop Improvement Program. These 
programs were created in 1984 and the PIC interagency commission 
promoted IPM practices for two years. In 1986, the Row Crop 
Improvement Program (part of the Rural Technology Transfer System 
Project - RTTSP) was initiated in APROCICO. This association 
emphasized development and extension of IPM practices in corn, 
soybean, rice, and sorghum. 

It is proposed that the NTAE Project build from the 
experience of the IPM efforts of the PIC/IC, APROCICO, PROTECA, 
and the National Rice Programs. Each of these groups as well as 
the MAG/SV and MAG/INIAP programs have personnel with training 
and/or field experience in field crop IPM programs. It appears 
that people in each of these institutions should play a roll in 
the Phase I1 NTAE Project IPM research and technical assistance 
programs (TAP). As indicated in the previous section (Issue No. 
5), whether funds are routed through FEDEXPOR or FUNDAGRO depends 
entirely on the quality of the long-term technical person 
FEDEXPOR contracts. If this person has a strong IPM background 
then FEDEXPOR would be the preferred choice. 

If the proposed IPM research program and the TAP are to be 
successful, an on-going training program will be required. 
Perhaps this could be initiated by holding a "State of the Arttt 
IPM Symposium with emphasis on the crops being considered for 
NTAE Phase I1 implementation the first year. Both on-and off- 
shore specialists could be invited to present research and 
extension IPM findings for these crops. Travel, living expense, 
and, perhaps, honoraria should be provided for four or five "top 
notchtt IPM Specialists to assure broad-based attendance from all 
surrounding countries in both the Central and South American 
regions. CICP has extensive experience in the planning and 
execution of IPM training programs and could be contracted to 
assist with such a program. 



PROPOSED IPM RESEARCH PROJECT BUDGET 

Costs paid in 
Total 

Technical Assistance (from the U.S.) 
3 person months/year over a 5 year 
period $250.00 per day $112,500 

Travel/per diem for above 65,000 
Technical Assistance (Ecuador) 

To conduct field plot studies 
12 person months/ yr for 5 yrs 
@ $25,00O/yr 75,000 

In Country Travel 10,000 
Research Technicians (Ecuador) 

3 persons/yr for 5 yrs @ $10t667/yr 160,000 
Vehicles (2) 26,000 
Transportation Expenses @ $1,00O/yr 5,000 
General Supplies @$5,500 1st yr & 

$3,50o/yr 19,500 
Computer Hardware and Software 

(inc. backup power supply, etc.) 5,000 
Pesticide Application ~quipment @ 1,50O/yr 7,500 
Nematode Laboratory Equipment 45,000 

Maintenance and operation @ 
3,00O/yr. 15,000 

Meteorolosical Monitoring Equipment 10,000 
Test Plot Rental @ 1,50O/yr 7,500 
Maintenance and Operation 

(of equipment and vehicles) $2,00O/yr 10,000 
Laboratory Analyses (pesticide residues 

and other studies) $5,00O/yr 25,000 
Audiovisual equipment and microscopes 

(camera, projectors, video, etc) 15,000 
Subtotal $613,000 

Institutional overhead 
(est. 30% of U.S. salaries) 33,750 

Total $646,750 

Dollars 

a Indicates supplies and materials that can probably be purchased 
in Ecuador with local currency funds. The remainder will probably 
have to be ordered from the U.S. 



Issue No. 7 .  Minimal-cost Environmental Monitoring Scheme. 

J. B. Mann, Pesticide Specialist with the University of 
Miami School of Medicine suggests the following as a minimum 
addition to the environmental sampling already outlined in 
Section II.C.ll. 

In the region North of Chaduy, melon and tomato production 
practices can impact on the Zapotal River and possibly on the 
Mananial River which are in a natural water shed. Samples of 
water and riverbottom sediment should be taken from the Zapotal 
River at 5000 meters north of the co-juncture of the Zapotal and 
Mananial Rivers and also at the co-juncture of these rivers. 
Analyses of aquatic life would only yield data on lipophilic 
pesticides. Monitoring for a decline in abundance of aquatic 
life would be a better indicator of the impact of other 
agricultural chemicals which would include fertilizers. Baseline 
data should be collected as soon as possible and sampling 
repeated at least twice yearly at the same time of the year. 

Project activities are also planned along the Duale River 
watershed. Samples should be taken from the Duale River near 
Palestina to determine the impact of melon and maracuya and near 
the city of Daule to measure the impact of mango production. 

Potable water sources near other major agricultural centers 
should be monitored for possible pesticide impact - Manglaralto, 
Milagro, Roberto Astuchillo, Laurel, Pedro Carbo, and Balazar. 

In summary the following samples are required: 

R. Zapotal R. Daule Potable Water 

2 water 2 water 6 water 
2 sediment 2 sediment 
2 biological 2 biological 

These fourteen (14) pesticide residue samples should be 
collected in duplicate at least two times during the growing 
season. Collections should be made after heavy uses of 
pesticides, especially when this coincides with heavy rainfall in 
the area. This will give the worst case scenario. Results of 
the analyses will determine if additional sampling is necessary 
or if there are areas which need a more concentrated effort. 

Any birds or small animals found dead of apparent natural 
causes in agricultural areas should be analyzed for pesticide 
residues. Samples from any large bird or fish kills should be 
checked for relationship to pesticide use in the area. 



An illustrative minimum budget for this part of the 
environmental sampling program is as follows: 

Illustrative Budqet (Exclusive of equipping the lab in Guayaquil 
or setting up a new lab in Ecuador): 

$ / Year 
Inspectors Salary (NTAE) 0 
Training of Inspectors 2,500 
Transportation for Inspectors 0 
Freezer for Sample Storage (1 only) 500 
Sample Shipping Containers 500 
Shipping Charges (if needed) 1,000 
Chemical Analyses (28@ $200/Sample) 5,600 
Biological Samples (8@ $250/Sample) 2,000 ------ 

Total 
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Tumbaco, Tel. 356-453 

Ing. Anibal Arevalo V., Control de Malezas, Sanidad Vegetal 
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ESNiromtal Assessment of U. S .A. I. D. m d o r  

Non-Traditio~l Agricultural E c ~ r t s  mi&, %ase 11 

(Project 518-0019, 518-T-058) 

l%a.se I of the ~on-?kaditiondl Pqricultural Dcport (NTAE) Project in 
Ecuador was started in 1985 to pnanote non-traditional agricultural crops. 
Phase I assisted Er=uadorian agribusinesses gain access to extemal mrkets, 
~ l q i e s ,  and financing. Phase I1 of the Project will include 
assistance to producers and their associations to produce uniform high- 
quality agricultural olsmnodities for exprt. 

Phase I1 of the Project has proposed use of insecticides, herbicides, 
and other pesticides. U.S.A.I.D./Ecuador concluded in the Project's Initial 
Ehvironmental -tion (IEE) that use of pesticides in the m j e d  has 
potential negative consequences. ?he reccsnmended Threshold Decision in the 
IEE was a "Axitive rktermination, " meaning that an ~ v i r o m t a l  Assesanent 
(m) is requFred pe.r A.I.D.'s Whnmentdl m-ooedures, 22 CEX Part 216. 
The EA must meet all requirements of 22 CFR 216, §216.3(b) (1). 

The FA will be conducted by the Consortiun for International Crop 
Protection (CICP), 4321 Hartwick Road, College Park, Maryland/vSA 20740 
(telephone 301-454-5147; cable address CNSORTICP; telex 510 60 13963; 
EasyLink 62929197; Fax 301-454-6676). CICP has vast e x p r i m  in 
conducting EAS for A.I.D. projects. Since 1978, the organization has 
con&~cted ~ ~ r s  in A.I.D. projects for nearly every A.I.D. mission inc iudhj  
the Latin kmerican A.I.D. missions. 

B- OF SERVICES ?HIMUM PIO/T 

The purpose of the services, described in C. ~ 0 3 ~  OF below, 
is to: 

1. Identify significant environmental effects of NTAE Phase I Projed 
activities, direct and indirect, to define the scope of Phase I1 
activities to be critically review& in the FA. 

2. Identify ard evaluate criticdl pest management and pesticide use, 
handling ard disposal issues by potential h-oject regions ard by 
crop types* 
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3. Evaluate environmental, ecodc, arrd social costs ard benefits of 
the current trerds in pesticide use by potential Fmject regions 

by crop tMw. 
4. Identify and evaluate the envirorrmentdl and sustainable-production 

impacts of intensified agricultural production, by soil, 
precipitation, slope, and other agrclecosysbm parameters, in the 
potential mDject regions. 

5.  Evaluate institutional capabilities and constraints, particularly 
in project-participant agricultural prducer/exporter 
associations, in t e r m s  of requirements for technical assistance 
ard training activities adequate to assure continuation (by these 
associations) of Project practioes in sustainable use of mtural 
resources .and environmental protection. 

6 .  Prepare draft plans for i n m t e d  pest m g m t  (IW) prograrrrs 
ard for sustainable agridtural practices to be intrduced into 
the Project design, including: 

a. Bxsonnel requhments 
b. Facilities 
c. Trainingneeds 
d . Resear& ne&/capabil it ies 
e. Esthtedcnsts 

7. Establish a mhimll=ost sampling program to periodically mnitor 
the environmental impacts of Project activities. This could 
include sampling of pesticide ~oncentrations in soil, water, or 
farmers' blood, direct observations of pesticide M i n g  
practices or farming practices, sampling of sediment loads 
uptn%m and dcwnstnxun fm Project-advised f a n s ,  etc. ?his 
program should include the mllection of necessary baseline data 
(required in 22 CFR Part 216) essential for future interpretation 
of impacts. Results of this monitoring program will be re\riewed 
annually, preferably as p a r t  of the overall Pmj& evaluations. 

8. h-oduce a draft Environmental Assessment of the Project, 
Fhase 11, based on the findings and results of tasks 1-5 ( W e )  
ard any other activities/studies detennin& necessary by the EA 
team during preparation of the draft. This dorument will follw 
the EA outline and structure recconmended in 22 cFR Part 216. 

9. After review and app& of the draft EA by U.S.A.I.D./Ekudor 
ard L A C / m ,  prduce a final EA document including any revisions 
-ed during review of the draft. 
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1. Nature of Technical Assistance 

Pma&mes to cxxrrplete the tasks and facilitate services in B. W e  
will be as ~ O ~ ~ O W S :  

(a). Identifv Siqnificant Bwimnmental Effects of Phase I of miezt: 
'Ib identify the direct and irdinct effects of Fhase I, the CICP 
team will examine doammts (available at U.S.A.I.D./Ecuador and 
GOE) that describe Fmject activities and acoomplishments dur ing 
Fhase I. Also, the team will interview Project personnel in 
charge of Fbse I activities. R-cHn the document examinations and 
interviews, the (36 team will ocanpile a list of direct or 
indirect environental effects identified for Phase I that need to 
be considered in the EA for Fhase 11. 

(b). Identify ard Evaluate Fest/Festicide MaMqement Issues: m e  C I 6  
team will determine the pest/pesticide m g m t  practices be* 
carried out on the different <srops in each of the props& Project 
regions. The C I 6  team will determine the folla41~~ for each crop 
in each region: 

* Pesticides that present ummna~w risks to the farmers and 
the environment 

* Unsafe pesticide storage, use, and disposdl practices ard 
needs to reduce the problem 

* me farmers1 access to information and training on pesticide 
safety 

* ~ a r m e r  use of IRYl techniques and access to informtion and 
training on IFPl 

* Efforts to mnitor unsafe pest/pesticide management practices 
and take action to correct the prablems 

These factors will be discussed in the FA. 

(c) . EXmluate Ebvimnnental. Economic, ard Social Qsts ard Benefits: 
The CICP team will examhe econmic &-fit data available on 
pmpsed pesticide use in crclps to be aphsized in Fhase I1 of 
the hpject. The data will be sought frwn whatever smrce is 
available. In addition, the CICP team will interview selected 
fanners to be targeted by the Project t o  get their views on 
pesticide use ard to determine their capability for properly 
selecting, using, storing, and disposing of the materials. The 
ClCP team will also interview select& Eaadorian medid doctors 



-rtium for In te rna t id  (1'Dp M m  
No. IYVJ-4142<4K)-5122-00 

PXO/'I' 52O4XXXI 

and environmentalists concerned with human health and 
environmental effects of pesticide use. In addition, the C I 6  
team will examine toxicological data for the proposed pesticides. 

The CICP team will then mrduct an empirical &/benefit 
assessnent of propased pesticide use. m e  assesmmt will 
onsider not only e c o d c  costs and benefits but also social and 
e n v h m t a l  ~0rcem.s. The &/benefit analysis will be 
incorporated into the EA. 

(d). Identifv and J3aluate Ehviromtal and Sustainable - m-oduction 
Impacts: The C I 6  team will examine the pmpsed agricultural 
intensification measmes of F h s e  I1 of the Project to determine: 

* Impact an ground ard surface water 

* Impact of the measures on soil erosion, ampaction, 
fertility, and moisture retention 

* Ability of the measures to sustain long-term environmentally 
sound and eoodcally efficient production 

Potentially significant environmental inrpacts and needed measures 
to mitigate the effects for any of the Project regions will be 
identified and discussed in the EA. 

(e). h l u a t e  Institutional Capabilities and Constraints: The CICP 
team will assess the capability of the relevant Ecuadorian 
institutions (Gavernment of Ecuador institutions and agriculturdl 
producer ard exprt associations) to ensure that the Project meets 
the objective of pmti.rhg SuStainable agricultural production and 
environmental protection. The CICP team will determine 
specifically that the institutions can presently mntribute in 
helping the Project meet this objective. ?he team will also 
determine needs for outside technical assistance and training in 
sustainable agricultural proctuction and e n v i r o m t a l  protection. 
'Ihe team will indicate specific reek in technical assistance an3 
training during the life of Fhase I1 of the Project. Fa-sonnel, 
hdgetary, and other requirements will be indicatsd by Project 
year. ?lerms of referenoe for technical assistance and tram 
will be developed to shod objective, duration, and target audience 
of each activity. 'Ihe institutional analysis will be included in 
appropriate -ions of the FA. 
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(f). mpmn Draft Plans for IPM and Sustainable Asriculturdl 
Ractioes: U.S.A.I.D./Earador has qkasized IPM under the 
Intqrated QDp Protection (PIC) Interagency Caranission ard Rrm 
Crop Imprwmt Program. Q-eated in 1984 with supprt fran 
U.S.A.I.D./ELxador, the PIC Interagency ~ s s i o n  pnmnoted IRvI 
practioes for two years. In 1986, the RCkJ QDp Impruvement 
Prqmn (part of the F b x d  -logy Transfer System Project) was 
initiated in the g-rmer's association APROCI(x). M s  association 
m i z e d  development ard extension of I m  practices in mrn, 
soykem, rice, and sorghum. 

?he NEAE mDject will build fm v i e n c e  of the IPM efforts 
through the PIC Interagency @mmission and ApRocI(I>. ?he CICP 
team will review the infrastructure am3 acaanplishments of the 
previous IRil efforts to determine h m  they can be applied to Fhase 
I1 of the N I X  Project. Also, the team will determine h w  the 
KCAE Project can Mid fm previcxls or present efforts in other 
sustainable agricultural practioes such as use of cover legume 
crops, crq, rotations, and low-input use of artificial 
fertilizers. 'Ihe team will prepare a plan for incorporating IRvI 
and uther appmpriate sustainable practices into F b s e  I1 of the 
NIX& Project. Ihe plan will include a description of the 
abjedives ard pmcduns and also the follming: 

* Roles and respnsibilities of the various institutions 

* FeI-Sonnel needs 

* Facility needs 

In addition, the CICP team will address all of the project actions 
required in In1 that the IEE indicated. 

(g). Monitorins mon iron mental Irmsa . . cts: The CICP team will develop a 
muwnal axt sampling program to mnitor the environmental impacts 
of F?mject activities. The sampling program will describe in 
detail in the appropriate section of the EA the p- for the 
following sampling programs: 
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- Monitoring a o e t y l c h o l ~  levels (which serve as an 
indimtor of e>q>ofllre to certain classes of pesticides) in 
blood of selected famxs working aruurd pesticides in each 
Project region. RLis mnitorirg will involve use of WD- 
appmved kits tbat n m / m e d i c a l  doctors can use. 

- Mmitorirg pesticide practices (kinds of pesticides used, 
storage, application, disposal) on sel& farms in each 
Pmj& region. ?his mnitoring will involve direct 
observation of the pesticide use practices. 

- Mnitoring pesticide residues on pruhce to be exprted 
fm each Project region. ?his monitorirq will involve use 
of appropriate pesticide residue analysis equiprent. 

* Soil nm-off sampling: 

- Sampling of soil sediments upstream and dowrstream f m  
potential soun=es of soil run-off. W,is sampling will 
involve use of standard sediment detection techniques for 
water sampliJq. 

* Other mnitoriJq requirements that the CICP team, in 
consultation with U.S.A.I.D./Ecuador and Project personnel, 
may dete.rmk to be hprtant. 

'Ihe z-eameded ClCP team sampling plan will include a description 
of needs for personnel, equiprent, supplies, and facilities; 
frequency of each of sampling activity; esthted c a s t s ;  and who 
should receive the results of the monitoring activity. Project 
mnagement will use the results to make changes indicated to 
correct any problems that might be d e m .  

(h) . l?mduce a Draft EA of Phase I1 of the NTAE Project: The CICP team 
will draft ar, EA d m t  that incorporates the findings of tasks 
C.  1 (a) - (e) and (g) above per 22 CFR 216, 5216.3 (b) (1). The 
doanent will use lay language and be short as possible but still 
meet the A.I.D. requirements. 

(i). h-oduoe the Final EA: The C l 6  team will revise the draft EA 
based on review amren ts  by U.S .A. I. D./Erxlador and I A C / w .  The 
final EA suLHnitted to U.S.A.I.D./Ecuador will consider all 
~ts/rewmmendations of these t w o  A.I.D. offioes. 



m r t i m  far -ti- W m m  
( h h ' a z t  No. JMN-41424XKI-5122* 
P I O P  520-0000 

(j). m-oduce the Final Plans for IFM Prwrams ard Sustainable 
Juriailtural F'racticzs: The ( T I 6  team will revise the draft plan 
based on axmmts f m  U.S.A.I.D./IDxaador ard sthit the final 
plan to U.S.A.I.D./Ecuador. 

2. Implementation Plan and Outprts 

CICP -ices will be plwided dur- the periods indicatd in the 
following table: 



Cbrsortium for Internatid CYOP Pmtezticr! 
No. W-4142+2M122-00 

52o4XlOO 

- - 

TASK 

CICP l h m  in Ecuador 
Agricultural Special istfkam 
h d e r  22 18 

Pest Management Specialist 

CICP Team Leader to subnit 
work plan to 
U.S.A.I.D./Ecuador 

CICP Team Leader to provide 
oral briefing ard report of 
progress to U.s.A.~.D./Ecmdor 30 6-13 

CICP Team Leader to submit English 
Draft of EA along with environ- 
mental mnitoring plan to 
U.S.A.I.D./Ecuador (10 ccpies) 

ClCP Team Leader to submit Emglish 
Draft Plans for IFM prograrrr; and 
flrs"dinab1 e Agricultural FYactices 
to U.S.A.I.D./Ecuador (10 copies) 17 

CICP College Park to submit 
English final EA long with 
environmental mnitoring pl an 
to U.S.A.I.D./EUXI~O~ (10 copies) 

CICP/College Park to submit 
English final Plans for IR"1 
Prqmn and Sustainable 
Agricultural mctices to 
U.S.A.I.D./E.aador (10 copies) 
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3.  Reporting 

The CICP team and CIcP/Cbllege Park will be responsible for subhttbq 
dl1 reports ard other artprts in the table above. 

The a6 m mder will pmvide regular oral briefings and program 
reports to U.S.A.I.D./Eaador while the team is working on the Project. 

The CICP team will mqxate ard seek hpk from the U.S.A.I.D./ 
Ecuador Mission Wironmental Offioer W o r  the A.I.D. Regional 
~h~ m h r  (RPlS/Eh). 

The C I 6  team will carefully oonsider camrents and recammendations of 
U.S.A.I.D./EoJador ard UC/W/E on the draft EA (includirrg envimnmentdl 
monitoring plans) arid Plans for LEM Prcgmns ard Sustainable Agricultural 
Project. The -ts ard mamendations will be hrpora ted  into the 
final doammts. 

CICP proposes the follwing oonsultants to carry out the tasks in 
Ecuador : 

No. CbnstiLthg Days 
In Ecuador Total 

Agricultural Specialist/Team Leader 
Mr. Myron Shenk 

Pest MaMgement Specialist 
Dr. Charles ward 

Both consultants have E - 3 t  proficiency in Spanish. 

As l k a m  Leader, the Agricultural Specialist/Team Leader will axrdinate 
the work in Ecuador; serve as the principal o n t a c t  with CICP, U. S .A. I. D./ 
Ecuador, and other organizations in Ecuador; and ensure timely 
implementation of all activities ard delivery of outputs. In addition, this 
individual will serve as the team's Agricultural Specialist. Mr. Shenk, 
~gr0rWmist and wed xientist at Oreqon State University/International Plant 
Protection mter, is well qualified to serve as the Leader and 
Agricultural Specialist. He has vast experience in designing and 
implementing U.s.A.1.D. pmj& ard has worked and lived in several Latin 
American Cbuntries, including Fmador. 



As Fkst m g &  ~pecialist, Dr. Ward will have a rnajor role in 
deve1cpw-k of the EA sections pertahiq to -/pesticide management. He 
is hofessor of mtarolcgy at New Mexim State University. He has vast 
w i e n c e  in h i *  and implbirq U.S .A. I. D. pmjects and has mrked 
ard lived in mtral and South m i c a .  

J. Bruce m, university of Miami, will pmvide technicdl guidance on 
pesticide mnitor- and assist in developing the mnitoring plan. XD 
pesticide toxicologist, he has vast experience assessing pesticide problem 
( env i romta l  fate, residue analysis, etc.) in latin America. All of his 
back-up supprt to the C I B  Tkzm in Eaador will be prwided f m  Miami. 

M e  G. Buttrell, entarPlogist/pest mnagemnt specialist, will m g e  
the U.S.A.I.D./Erxlador oontrad. for C I 6 ,  pmvide technical guidnnoe, and 
prwide back-up support to the !bun. 
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-: An Knvironmental Assessment will be required before obligation of 
funds for, or implementation of, production-oriented activities. A Condition 
Precedent is required in the bilateral agreement with the GOE, stipulating the 
above, and that rquireaenta/recomnendations from the Environwntal Assessment 
ray reanlt in changes in Project design and funding allocations. 6ee attached 
E n v i r o ~ n t a l  Review for details. 

1 4  - Threshold Decision: 
Prank 
USAID/Ecuador 

James Rester, (Xef Bnviromnental Officer 
AID/LAC/DB/B 



lon-Traditional Agricultural Export6 (NTAE) 
USAID/lcuador 

Project Number 518-0019, 518-T-058 

I PROJECT DESCRIPTION 

The Non-Traditional Agricultural Export (NTAE) Project in Ecuador was 
authorized on September 13, 1984, with activities beginning in 1985. Project 
obligations to bete total $7.5 million in loan and $2.76 million in grant 
funds. A final evaluation, in May 1988, pointed to several weaknesses in the 
design of the project, which had resulted in only a fraction of the estimated 
increase in non-traditional agricultural erports occurring during the 
project. Based on the project evaluation and the results of a recent NTAE 
sector assessment (which included a strategy for achieving increased export 
production and institutional benefits), a decision was made by ~ ~ ~ I b / E c u a d o r  
and the Government of Ecuador (GOE) to undertake a redesigned five-year 
project supplement (Phase 11). 

The proposed Project Supplement consists of a $4 million grant to provide 
6upport for project components of agricultural technology transfer (crops, 
production systems, pest management, etc.), quality assurance, market 
promotion, information dissemination, and policy dialogue and analyses. 
Another component, credit resources for the expansion of NTAE production, will 
be financed in part with the undisbursed credit resources from the original 
project (estimated at $2.0 million), and other sources of credit from existing 
or planned IBRD, IDB ~ ~ ' C A F  loans. A limited amount o f  ESF and other 
local-currency generations may be added to Project credit funds at a later 
date, if deemed necessary. 

The overall goal of the project will remain the same, to increase the value of 
Ecuador's agricultural erports by broadening the base of exportable 
comrnodi ties. 

- The purpose of Phase I1 is to establish a healthy and growing NTAE industry 
supported by the provision of effective, self-sufficient services in all 
facets of the NTAE industry. To accomplish this, the project will strive to 
achieve the following major objectives: 1) increase the value and 
competitiveness of agricultural erports and replace imported raw-material 
inputs to Ecuadorian agroicdustry: 2) diversify agricultural exports by 
increasing the number and viability of exportable commodities and their 
importance relative to traditional export crops; and, 3) increase the number 
of project beneficiaries, especially farmers and workers (both men and women), 

in the processing and post-harvest handling sectors in major producing regions 
of Ecuador. 



The NTAE project activities started in 1985, oriented to promote 
non-traditional sgricultural exports by assisting tcuadorian agribusinesses tc 
gain access to external markets, technologies and financing to support the 
expansion and diversification of production for export. 

The Initial tnvironmental Examination in the 1984 Project Paper (PP) concluded 
that "the activities financed under this project all fall within the actions 
listed in Section 216.2(c)2 of AID'S tnvironmental Procedures (Handbook 3) and 
are therefore not subject to the General Procedures for further analysis of 
environmental impact included in Section 216.3." Activities as listed in the 
1984 Project Paper were presumed not to cause significant, direct 
environmental impact, as project activities were not planned to involve 
agricultural production, but only marketing and export of corrrmodities, which 
would not have foreseeable airecl, measurable or predictible impacts on 
agroecosystems or natural ByStemS. - 

fl  

In the course of project implementation, and in designing the Phase I1 
project, it has become obvious that technical assistance in production, not 
only in marketing and export, will be necessary to have sustainable NTAE 
improvements. The proper use of pesticides, and the protection of crops 
through a system of integrated management of pests, will be an important 
component in production systems for these crops. Another important component 
will be the protection of non-renevable natural resources, particularly soils, 
which are the basis of these agricultural systems. 

8. Potential Impacts of Phase 11 Proiect Activities 

The Phase I1 project design includes assistance to producers and their 
associations in the agronomic practices and methods needed to produce 
uniformly high-quality agricultural cormnodities for the export market. This 
requires rigorous control of pests and pest damage and suppression or 
elimination of weeds which could affect crop uniformity and quality. This 
level of crop protection will encourage the excessive and indiscriminate use 
of insecticides, herbicides, and other pesticides, self-regulated only by the 
need to have minimal pesticide residues in the exportable commodities. 
Present practices in the use of pesticides in Ecuador are potentially 
disastrous in terms of negative environmental impacts, both direct and 
indirect, and impacts on human health. The need for clean tillage and use of 
herbicides for the suppression or elimination of weeds can significantly 
increase soil erosion, and have unknown persistence in soils, particularly in 
some of the fragile soils in Ecuador. 

AID has been a pioneer in introducing Integrated Pest Management (IPM) to 
Ecuador, where it supported the creation of the Integrated Crop Protection 
(PIC) Interagency Commission in 1984, which promoted IPM practices in the 
country for two years. In 1986, the Row Crop Improvement Project (RTTS) was 



initiated in the grower'r asrocistion of APRDCICO, which placed emphasim on 
developing and extending IPM practices in corn, roybean, rice and rorghwn. A 
crop protection component for the SlTU project rill help to alleviate and 
resolve pe~ticide ume problems and rill permit USAlD/tcuador and the GOE to 
Continue activities in thin ares. 

1. tnvironmental Assessment Requirement 

Because of the potentially negative environmental impacts of crop 
production activities, with probable increases in pesticide use (including 
recommendations on the use of pesticides), the exemptions of Sec. 216.2(b)(l) 
and the categorical exclusions of Sec. 216.2(~)(2), as applied in the 1984 PP, 
are not applicable to the proposed phase I1 NTAE Project. 

The finding of this IEE that proposed Project activities will have 
potentially significant effects on the environment requires the recommendation 
of 6 Positive Threshold Decision, per Sec. 216.3(a)(2)(iii). T h h  breshold 
Decision requires an Environmental Impact Statement (EIS) or an Environmental 
Assessment (EA). Because the proposed activities in agricultural production 
are relatively small scale, and will not involve substantial changes in 
existing ecosystems (i.e., changes in existing agricultural plots, not changes 
in land use), and the pest-control activities will primarily be training in 
integrated pest mangement for environmental and health protection (improving 
existing practices), we recommend an Environmental Assessment emphasizing 
these significant issues of the Project, not an EIS for the Project in its 
entirety. 

2. Pesticides and Related Activities 

Project activities involving pesticides will require special 
considerations, as required by the following sections of the AID Environmental 
Procedures. 

icide Procedures -- (1) PrOiect Section 216.3(b) states, "(b) Pest 
&zistance, Except as provided in section 216.3(b)(2), all proposed projects 
involving assistance for the procurement or use,-or both, of pesticides shall 
be subject to the procedures prescribed in section 216.3(b)(l)(i) through (v) 
below." . . . 

"(i) In those cases where the evaluation of the proposed pesticide use in 
the Initial Environmental Examination indicates that the use will 
significantly effect the human environment, the Threshold Decision will 
include a recommendation for the preparation of an Environmental Assessment or 
Environmental Impact Statement, as appropriate. In the event a decision is 
made to approve the planned pesticide use, the Project Paper shall include to 
the extent practicable, provisions designed to mitigate potential adverse 
effects of the pesticide." 



Because the specific perticider, and pesticide urer, to be rbconmbnded by 
the Project are not presently known, but are to be detennlned during the 
courre of the Project (and will likely be changed due to changing conditions 
and crops), the special provirions of Sec. 216.3(b)(v) will apply. These are 
as follows: 

"(v) If the project includes assistance for the procurement or use, or 
both of pesticides but the rpecific pesticides to be procured or used cannot 
be identified at the time the IEE is prepared, the procedures outlined in Sec. 
216.3(b)(i) through (iv) will be followed when the rpecific pesticides are 
identified and before procurement or use is authorized. Where identification 
of the pesticides to be procured or used does not occur until after Project 
Paper approval, neither the procurement nor the use of the pesticides ahall be 
undertaken unless approved, in writing, by the Assistant Administrateor (or in 
the case of projects authorieed at the Mission level, the Mission Director) 
who approved the Project Paper." 

3. Condition Precedent 

Because the EA will not occur until after the Project ~greement is 
signed by AID and the COE, and because some project activities in agricultural 
production may have significant impacts but the details of the activities are 
not presently identified, Sec. 216.3(a)(7) requires that a Condition 
Precendent (CP) be included in the Agreement. This CP will stipulate that an 
Environmental Assessment will be required before obligation of funds for, or 
implementation of, production-oriented activities, and that requirements 
and/or recornendations from the Environmental Assessment may result in changes 
in Project design and funding allocations. 

The following parts of Sec. 216.3(a)(7) are relevant to design and future 
implementation of the NTAE Project: 

"(7) Environmental Review After Authorization of Financing. (i) 
Environmental review may be performed after authorization of a project, 
program or activity only with respect to subprojects or significant aspects of 
the project, program or activity that are unidentified at the time of 
authorization. Environmental review shall be completed prior to authorization 
for all subprojects and aspects of a project, program or activity that are 
identified. 

"(ii) Environmental review should occur at the earliest time in design or 
implementation at which a meaningful review can be undertaken. but in no event 
later than when previously unidentified subprojects or aspects of projects, 
programs or activities are identified and planned. To the extent possible, 
adequate information to undertake deferred environmental review should be 
obtained before funds are obligated for unidentified subprojects or aspects of 
projects, programs or activities. (Funds may be obligated for the other 
aspects for which environmental review has been completed.) To avoid an 
irreversible commitment of resources prior to the conclusion of environmental 
review, the obligation of funds can be made incrementally as subprojects or 



arpectr of projects, p r o g r m s  or activities are identified) or if necessary 
while planning continues, including enviromental review, 

nt to dinbursemant for 0 or 
s or arrt6vitien." [underlining added] * . .  

"(iv) When environmental review will not be completed for an ontire 
project. program or sctivity prior to suthoritation. the Initial Knviromental 
Exmination and Threshold Decision required under 6ec. 216.3(a)(l) and (2) 

1 I b e n U v  t h o s e c t s  of the ~r-1. ~ r o g r m y i t v  for which 
~ n v i r o m e n t a l  review will be completed prior to the t i m u -  -. [underlining added] It shall slso include those subprojects or 
aspects for which environmental reviev will be deferred, rtating the reasons 
for deferral and the time when environmental review will be completed. 
Further, it shall state how an irreversible commitment of funds will be 
avoided until environmental review is completed. The AID officer responsible 
for making environmental decisions for such projects, programs or activities 
shall also be identified (the same officer who has decision making authority 
for the other aspects of implementation). This deferral shall be-reviewed and 
approved by the officer making the Threshold Decision and the officer who 
authorizes the project, program or activity. Such approval may be made only 
after consultation with the Office of General-Counsel for the purpose of 
establishing the manner in which conditions precedent t o  disbursement or 
covenants in project and other agreements will avoid an irreversible 
cormnitment of resources before environmental review is completed." 

111. ENVIRONMENTAL ASSESSMENT ACTIONS REQUIRED 

A. Condition Precedent 

A Condition Precedent will be included in the Project Agreement, 
stipulating that an Environmental Assessment will be required before 
obligation of funds for, or implementation of, production-oriented activities 
(agricultural production in all aspects, including implementation of training 
or recommendations for use of pesticides or pest-management systems). and that 
requirements and/or recommendations from the Environmental Assessment may 
result in changes in Project design and funding allocations. 

B. Environmental Assessment (Recommended Scovel 

1. Significant Issues 

The significant issues proposed in the NTAE Project involve primarily 
technical assistance (TA) in agricultural research and agricultural technology 
transfer. 

This will include the introduction of new crop production systems, which 

can have negative impacts on soil erosion by changing traditional methods of 



be to estsblish a continuing capacity within the producers' associations to 
wldertake their o m  research and training in IPH, oriented to the production 
of high-quality crops, recognirlng the financial, environmental and 
health c o n ~ t r a l n t s  to irrational use of pesticides. 

1. The N T U  wlll contract a rpocialist to assess the current and 
potential problems of pesticide use and t o  propose an 
n f ,  for the life of the project. The plan must be 

ready by December 1989. This rpecialist can be either the long-term 
IPM advisor (Pest Management Coordinator) or (preferably) a 
short-term advisor contracted to prepare the IPM plan and assist in 
the selection of a long-tern advisor. 

2 .  The needs of the NTAE project require c o n t r a c t i ~ q  b lona-term 
b ~ e c i s l i ~  (Pest Management Coordinator) to coordinate pest 
management activities between growers, exporters, MAG extensionists, 
INIAF' scientists and cooperating pesticide manufacturers/dealers 
interested in promoting their products and protecting them from 
irrational use, and in overseeing the analyses of pesticide residues 
in f inal commodities for export (in conformity r i  th requirdments of 
the countries receiving the commodities). The specialist must have 
experience in training and application of IPM principles and 
practices, procuring or monitoring analyses of pesticide residues in 
conformity with various national import standards, as well as the 
ability to communicate with diverse members of the agricultural 
c o m u n i t y .  The institutional location of this specialist should be 
determined by Project personnel; the seed for this long-term 
specialist is obvious. 

The following observations from P. Stansly, IPM advisor for the RTTS 
Project, should be considered in contracting a long-term specialist 
(P. Stansly, Memo 099-A2, 5 July 1989) (paraphrased): The services 
of a highly-qualified, full-time, pest management specialist within 
the NTAE project may exceed the present needs or means of NTAE. 
Bowever, an independent institution employing the specialist could 
Offer training and coordinating services to various public and 

private organizations, such as PROTECA, MAG, grower's associations 
such as APROCICO, pesticide distributors, and NGO's such as 
Foundaci6n Natura. In the case of PROTECA, a significant IPM 
training component has already been included in the work plan. 
FUNDAGRO is the appropriate organization to maintain such a "pest 
management coordination service," consistent with their mandate to 
act as liaison between public and private institutions. m A G R O  has 
the necessary infrastructure to offer administrative support to the 
Pest Management Coordinator. 



3 .  An ,gucstipn-on nub-corn- rill bm included In the 
project, to be based on IPM principles and the mafe ure of 
pesticides. In mpite of eximting law8 on the use and bsnr of 
perticide importr, their enforcement ir very difficult in lcuadorj 
the lack of an efficient extension mervice on peaticide use and 
integrated pout management compound8 the problem. Tbere activitier 
can be integrated (by the Peat Management Coordinator) with ?undaci6n 
Naturaer programe through PAN (Pesticide Action Network for Latin 
America) on pesticide use problems and the 1PM approach. An 
agreement rhould be migned vith rundaci6n latura for this purpose. 

4 .  The NTM Project will rupport m a l l  r w c h  on IPM and on 
pests and diseases affecting crops included in the project, adapting 
the IPM plan to these results as appropriate. The Project vill also 
support the existing interagency commission on Integrated Crop 
Protection (Comision PIC). 

5 .  Project personnel, with the guidance of the Mission Environmental 
Officer and/or the Regional Environmental Management Specialist 
(REMSISA), will ponitor chanqes or imvrovernents in the userof 
pesticides and the presence of residues in NTAE crops included within 
the project, submitting annual reports to USAID/Ecuador and 
WC/DR/E. 

B. p esticide A v ~ r ~ v a l s  

Prior to implementation, all recommendations for the use of specific 
pesticides (in the preliminary list of recommended pesticides, in the IPM 
plan, or through any other Project-supported activities) must be approved by 
the AID/LAC Bureau Environmental Officer. This is required by the Foreign 
Assistance Act, per AID Regulation 22 CFR Part 216, Section 216.2(e). 

The NTAE project will not fund the procurement of any pesticides or related 
materials. If there is a future decision to change this policy, it cannot be 
implemented without the specific approval of the A I D / U C  Bureau Environmental 
Officer . 

C. Soil Conservation and Water Manaaernenr 

Agricultural systems or methods for cultivation of the selected NTA crops 
to be introduced through the NTAE project will include considerations of the 
possible environmental impacts of introducing these systems or methods. It is 
essential for sustainable production of any agricultural crops to ensure that 
the non-renevable natural resources on which production depends, particularly 
soil and water, are not lost through mismanagement of these resources. 
Especially critical will be protection from erosion of some of the fertile. 
but fragile, soils in Ecuador. 



The A g r i c u l t u r a l  t e c h n i c a l  h r i r t a n c e  t o  ba con t rac t ed  by t h e  mAE Pro jec t  
must have e x p e r i e n c e  and/or  t r a i n i n g  i n  r o i l  conserva t ion  p r a c t i c e s  mr applied 
t o  a g r i c u l t u r a l  p roduc t ion  ryrtems. 6011 conserva t ion  and watar  management 
w i l l  be i n t e g r a l  p a r t r  of a11 FTU p r o j e c t  recornendat ions  f o r  improving crop 
product ion.  The p r o j e c t  w i l l  co l labora te  w i t h ,  t o  t h e  e x t e n t  poss ib l e .  
e x i s t i n g  USAXD, COE, o r  o t h e r  p ro jec t s  involving moil conse rva t ion  and water 
management f o r  p o s s i b l e  a s r i s t a n c s  i n  t r a i n i n g  o r  i n  p r o v i s i o n  of educat ional  
m a t e r i a l s .  

I f  b a s i c  p r i n c i p l e s  of  pro tec t ion  of e s s e n t i a l  n a t u r a l  resources f o r  
s u s t a i n a b l e  a g r i c u l t u r a l  production a r e  incorpora ted  i n t o  p r o j e c t  t r a i n i n g  and 
o the r  a c t i v i t i e s .  t h e r e  i s  no need f o r  s p e c i f i c  t e c h n i c a l  a s s i s t a n c e  o r  
funding i n  t h i s  a r e a .  Pe r iod ic  review by the  Mission Environmental Off icer  
andlor  t h e  Regional  Environmental Management S p e c i a l i s t  (REMS/SA) w i l l  monitor 
compliance w i t h  t h e s e  recormnendations. 



Annex 3. 

a. List of Pesticides Requested For Use 
in Non-Traditional Agricultural Export Crops in 
Ecuador. 

b. MAG/PROTECA Crop Pest Control Guide for 
Tomatoes. 



Table 1. U.S. €PA r e g i s t r a t i o n / t o l e r a n c c  s ta tus  f o r  pes t i c i des  requested f o r  f r e s h  f r u i t s  and vegetables. 

S ta tus  o f  U.S. €PA p e s t i c i d e  r e g i s t r a t i o n  and to lerances (ppn) on requested crops 

asper-  a r t i -  avo- snap black/  b lue  man- melons pa- p ine -  passion s t r a u -  
Cannon Name agus choke cado bean rasp be r -  goes canteloupe paya apple fruit  be r -  
o f  Pes t i c i de  b e r r i e s  r i e s  honeydew r i e s  

IUSECTlClDES/ACARACIDES 
acephate 
ca rba ry l  
carbofuran*** 
oxydemeton-methyl-R** 
deltamethrin*. 
d i az inon  
d i c o f o l  
d ienoch[or*** 
dimethoate 
formothion**** 
hexythiazole"* 
mala th ion 
ph3x im***** 
py re th r i ns  
s u l f u r  
t e t r a d i f o n  

FUUGlClDES 
benurryl 
b i t e r t ano l * * * * *  
b U p i r i ~ t e * * * * *  
capten 
carbendazim*** 
carbox in  
dinocap 
kasugarnycin**** 
mancozeb* 
maneb* 
propineb***** 
s u l f u r  
t h i r am 
thiophanate-methyl  
t r i ad ime fon  
t r i f o r i n e  
v i n c l o z o l i n  

NEMATICIOES 
eldicarb*. 
fenamiphos0* 
carbofuran*. 

HERBICIDES 
d i u r o n  

POST HARVEST TREATMENTS 
a c e t i c  a c i d  Cleared f o r  most uses 
sodiun h y p o c h l o r i t e  
STS ( s i l v e r  t h i o s u l f a t e ) ?  
th iabendazole 10 

NOTE: See footnotes  on nex t  page. 



Table 1. u.S. EPA reg i s t ra t i on / to le rance  s ta tus  f o r  pes t i c i des  reg i s te red  f o r  f resh  f r u i t s  and vegetables. (Contad) 

a/ Tolerance pending. 
b/ Honeydew melons and watermelons only.  
C/ Regional to lerance.  
d/ N e g l i g i b l e  residwe tolerance. 
e/ I n t e r i m  tolerance. 
f /  C a n t e l a p e  and uuskmelon only. 
g/ Muskmelon only.  
h/ m o l e  papaya f r u i t  = 10; papaya ed ib le  p u l p  = 0. 
i/ Raspberr ies only.  
j/ Cantel- on ly .  
k/ Post harvest  on ly .  

*Carbofuran, captan, mncozeb, and rnaneb are i n  t he  spec ia l  review (SR) process. The cu r ren t  s ta tus  o f  t he  SR 
process nus t  be determined before  using these products. A l l  uses o f  carbofuran l i q u i d  and granu lar  f o r n u l a t i w  
greater  t han  5% are in  the €PA r e s t r i c t e d  use (RU) category. Carbofuran 5 G  i s  proposed f o r  use here. 

**Category I o r  Res t r i c ted  Use Pest ic ides. 
***Registered i n  u.S. bu t  no tolerances estab l ished f o r  p r o j e c t  crops. 

****Yo U.S. €PA r e g i s t r a t i o n  found. 
*****Not r e g i s t e r e d  i n  U.S. 



Table 2. U.S. EPA r e g i s t r a t i o n / t o l e r a n c e  s t a t u s  of pes t i c i des  requested f o r  processed f r u i t s  and vegetables. 

S ta tus  o f  FDA tolerances (ppn) by requested c r o p  
aspar-  b roc -  brus-  c s u l i -  b lack/  snow man- melons pa- p ine -  pas- s t raw-  toma- guava okra sour 
agus c o l  i c e l  f l o u r  rasp- peas goes p a y a a p p l e s i o n  b e r -  toes  SOUP 

C m n  Name r p r o -  b e r -  f r u i t  r i e s  
o f  P e s t i c i d e  ut s r i e s  
lNSECTICIDES/ACARICIDES 
a c e p a t e  3 2 5b, c/ bC /  
ca rba ry l  10 10 10 10 12 10 10 2  10 10 10 
carbofuran*** 0.4 0.5 
oxydemeton-methyi-R" 1 1  1  2  0.3 2  
de l t ame th r i nM*  
d iaz inon  0.5 0.5 0.75 0.5 0.5 0.75 
d i c o f o l  5  5  5  5  
dienochlor**** 
dimerhoate 2  2  2  1  2  
formothion**** 
hexyrhiazole*** 
mala th ion 8 5 8 8  8  8 8 8 1 8 8 8  8  8 8  
phoxim***** 
p y r e t h r i n s  1  1 1  1  1 1  
s u l f u r  
t e t r a d i f o n  1  5  1  

FUNGICIDES 
benomyl 0.2 15 0.2 7  3 1  3 3 5  
b i te r tano l " * * *  
bupirimateM*** 
captan* 2 2 2 2 5  2  50 25d/ 2se/ 
carbendazim*** 
d i  nocap .I 5 l f  .I 5 l f  
kasugamycin**** 
mncozeb* O. l f /  lob/  lob/ lob/ 4  10 
maneb* 10 10 10 4  l og /  
oxycarboxin*** 
propineb***** 
s u l f u r  
t h i r am 
thiophanate-methyl  1  
t r i ad ime fon  0.07~'  3  
t r i f o r i n e  0 . 1 ~ ~  
v i n c l o z o l i n  

NEHATICIDES 
a l d i c a r b l l  
f  enami phos*. 
carbofuran*. 

HERGlClDES 
d i u r o n  7  

POSTHARVEST TREATMENTS 
ace t i c  a c i d  
sodiun hypoch lor i  t e  
STS ( s i l v e r  t h i o s u l f a t e ) ?  
th iabendazole 

NOTE: See footnotes  on next  page. 



Table 2. U.S. EPA r e g i s t r a t i ~ / t o l e r a n c c  status of pest ic ide requested f o r  processed f r u i t s  and vegetables (Contld). 

a/ Under LBOTTLED, CANNED AND DRIED FRUITS AND no tolerances were f d .  These s p e c i a l i t y  cases such as 
spices and food color ing, may fa1 l urder the "Tolerances f o r  Minor Use Cropsnn, as I is ted  on page xv i  i i, the 
Pest ic ide Chmica l  News Guide, August 1, 198B. No tolerances ere shown. 

b/ Tolerance pending. 
C /  n-ydew a ~ l m  
d/ Canta lo~pe and nuskmelon only. 
e/ In te r im tolerance. 
f /  Neg l ig ib le  residue tolerance. 
O/ Whole papaya f r u i t  = 10; papaya edib le  pulp = 0. 
h/ Regional tolerance. 
i /  Raspberries only. 
j/ C a n t e l u p  only. 

'Carbofuran, captan, mancozeb and maneb are s t i l l  in  the special  review (SR) process. The current  status of the 
special  review process nust be determined before using these products. A1 1 uses of carbofuran 1 i q u i d  or 
granular f o r m ~ l a t i o n  above 5% are i n  the EPA r e s t r i c t e d  use (RU) category. Carbofuran 5G i s  proposed for  use 
here. 

**Category I o r  Res t r i c t&  Use (RU) pesticides. 
"'Registered i n  U.S. but no tolerances f o r  pro ject  crops. 

*'**Current l y  i n  EPA1s Special Revieu (SR) category. 

'**'*Not reg is te red  i n  U.S. 



WSI~/ HA. 

di ROLLADOR 
3crobipalpulr absoluta 

x;t'31C':o 31s FRUTO 

Cpodor tara sunia 

B E S I  AVAILABLE COPY 

200 gr. 
500 cc. 
2m - s e  

200 cc. 

2% gr. 
m cc. 
tOO gr. 

700 grs. 
200 ca. 
300 cc. 
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P L  A C  A PRCOUCrO cWLRCXU/ 'CXJ~RICO wSI$  HA. 

¡¡N ROLtAD(1R 
Scrobipalpuli absoluta 

w 
w .. 0- .. ut;h* 0 3IU FRUTO 

Cpo30-t-za sunia , 

BEST AVAILABLE COPY 

200 gr. 
500 cc. 
200 F S .  

200 cc. 
2 9  gr. 
500 C C *  

200 gr. 

?m m. 
700  ca. 
300 cc. 



w 
00 nmo m LAS HOJAS 

Chdcmporíui fuivum - 

B3( LAm 
RlCQZIL cmm 
TñE4ILMX FORB 
P A T r n L  

TRI ZMRI -D 
MPSM 
DIWME M45 

mRAM 
M P S M  

B S  LATE 
T R I M I L M X - m m  
D I M E  Hb5 

MY 'm 
KCCIiE 101 
BRASSICOL 
PCLY RNY 

80 -0s 
600 p o s  

1 k g .  
2 kg. 
1 kg* 
1 kg.  

300 

400 gnraoa 
1 kg. 
80 -0s 
1 kg. 

300 grimm 

400 ghmos 
m grua00 
1 k i l o  

400 e;rimos 

BEST AVAILABLE COPY 



NCrinRE IXL NWmK, PRCDXTO JlkiCOMdCDADO IlCSIS HA. S ~ H I L ~ R O / '  M2. ............................................................................................................................. 
Nedtodo d- las agallas (N-loldogyn- sp) Furrdan % 15 k i lo s  2 cucharadas 

" . L-slonrdor (~ratyl-nchua sp) miradan 10% 8 " 1 n 

" cPsp1ril ( ~ - l i c o t ~ l ~ n c h u s  sp.  ) 

m Dogr (Xiphln-nu sp.) 

20 k i lo s  3 cuchua& 

15 ki lo8 2 cuchuad.s. 

BEST AVAILABLE COPY 



MOHO íM LAS HOJAS 

C iadapa r iua  fulvum 

FUWIUM Sp* 
PYTHIUt-1 sp, - 

~ r t a  'pn 
K C C m  101 
BRASSICOL 
PCLY m1 

8 0  grunos 
600 e;rsmos 

1 kg .  
2 kg. 
1 kg. 
1 kgo 

300 -0s 

400 -0s 

1 kg. 
8 0  gramos 
1 kg. 

300 gramos 

400 ghmos 
500 -0s 
1 k i l o  

400 e;rznoe 

BEST AVA!LABLE COPY 



XCIS/ HA. 

t!C:AWR i X L  FOLIAJlE 
:lalana.~omyza sp .  

w 
O 

SCJh': G 3íiL FRUTO 
w 5 p o d o ~  tara sunia 

200 gr. 
500 cc. 
200 
200 cc. 

2 9  gr. 
500 cc. 
taY gr. 

?o0 m. 
'OU co. 
300 cc. 



Annex 4. 

Pesticide Laws and Banned and Restricted Pesticides 
in Ecuador (MAG/SV) 



The following is a list of the Ecuadorian laws governing 
pesticides, fertilizers, and agricultural and forestry products. 

1. Environmental contamination Law 21 May 1976 
(Decree No. 374) 

2. Regulation on the Manufacturing 21 December 1983 
Formulation, Importation, Sale, and 
Use of Pesticides and Related Products 
(Decree No. 2331) 

3. Regulation Concerning the Importation, 30 Sept. 1986 
Manufacturing, Storage, Transportation, 
Sale, and Use of Pesticides (Decree 
NO. 228) 

4. Presidential Decree No. 1111 7 December 1989 
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N a n  - - .  
R~DRIGOBORIA ' 

PRESIDENTE CON-AL DE U REWBUCA 

Que. m d l a n t e  Dtc re to  E J w r r t i i p  Ik.Zi60. publicado en d R. O. Ro. 
' 

533 de Septiembre U) de  ES* i a ~ d u c e n  reformas t a n t o  a l  Re- i . 
glanento para  la Fabr icaCáx ,  F-, b p o r t a c i & ,  Comercia- 
l izac ión  y hplm de  F l a p -  y i'roduccos a f í n e s  d e  Uso h g f í ~  
l a ,  cuanto a l  Re-- -íal a 1a Producción y Comercializa- 
ción de Productos Q u Z l i c x a 4 ~ ; L ' ~ c i n  y d& de Uso V e t e r i n u i o ;  

Que, dichas  refo- rw: pn;''- aa q m t m l  adecuado y exhaw- 
civo de uso y w c j o  & :- ? f O b ~ ~ * a ,  a f í a  & ' e v i t ñ r  1. con- 

- t a d n a c i ó n  d e l  saedin arb-7. i 

8 

Ca e j e r c i c i o  de las atr-sies que l e  coaf i e r e  d l i t e r a l  e )  , de l  

, Art.  79 ,  d e  l a  C o n s t i t u c i j n  ?cXti;a, 

D E C R E T A  : 

ART. lo. DEROCASE e l  Decreto Ejecutivo No.2260, publicado en e l  
R.O. No. 533. de Septiembre 30 de 1986. ' . 

ART.2'. . En e l  Reglamento para l a  Fabricación, Formulación,Impor- 
.. , t a c i ó n ,  Comerciali'zación'y Empleo de Plaguic idas  y Pro - 

ductos hf i n e s  . de  uso hgr ico ia .  expedido mediante Decreto Ejecuti-  
vo No.2331, de Diciembre 21 de 1983; promulgado en e l  R. O. No. 
649, de 28, d e  e s o s  mismos mes y año, aíiádase: 

a) Flantiénese l a  expres ión  " prograka Nacional de Sanidad Vegetal;  

b) Rest i túyase  l a  v igencia  de los' L i t e ra l e s  C) y k )  d e l  A r t .  17 ; 

c )  , R e s t i t ú y a s e  l a  v igencia  de lo s  ' Artfculos 35, 36, 37, 38, 44, . 
45  y 4 6 ;  

. . - 

d )  El l i t e r a l  j ) ,  d e l  A r t .  17,  sus t i tbyase  por e l  e i g u i e n t e :  
. 

(1 j) Los p l a g u i c i d a s  y productos, a f i n e s - q u e  s e  hubieren intrcducido . . ' . . 
. a l  pa f s  mediante .  contrabando, y l o s  que s e  encont raren  adúlte- . 

- rados, ser5n.decornisados por los  Inspectores P rov inc ia l e s  de Sanidad . . . . 

vegetal  debíd3rne.n KC i d e n t L I i >  dos, pnra s c r  pucsLos J is posición 
d e l  t l i n i s t e r i o  de  Agr icul tura  .y CanaderIa, s i n  p e r j u i c i o  de  poner . - .  
en conociqiento d e  19s. Fíiniste'rios de. Finanzas y de C r é d i t o  Público .. 

o d e  SaJud, para que sean sgncionado& l o s  responsables  de  dichos i l f - .  . , 
' . *. . . ' I s i to :  ; 1. 

, " . . 
. e '  . .. 

.o , . .. , . , . ., 1 -* . . . . . * . '  . m .  . - . . * . .  . 
. . - .  

- ; :. 

b . 
'105.. . . . . . . 

. . . . 
i. ' . . . . . . . .  I i' 

. . . . . =: 
. . 

BEST AVAILABLE COPY 



supf-tttt4 NI 73 - RECISTROO~CIU - NOVIEMBRE U - 1988 7 

- .  
e) Inc lGyao  ei eiguiente  i n c i s o  en e l  Art. 18: 

" -Si a l  producto a importarse ha mido regis trado con a n t e r i o r i d a d  . ' J e s t í  vigente,  cuaiqw+.er persona na tu ra l  o jurídicci podr i  W r -  
t a r l o ,  previa autorización que se ra  extendida obligatorfaniente 
por e l  tenuior d e l  Registro. debiendo cl beneficíar io d a r  p l f -  
míento a las demás dispoaiciooes que se ceñdaa  m e s t a  üegla- , mento"; 

f )  E l  l i t e r a l  c).. d e l  A r t  19,  d i rd :  

N c )  porceztaje de n a t e r i a  ec ' t iva en l a  f o d a c i 6 r i ,  m e d i a t e  c e r -  
' 

t i f i c a d o  a t ~ d i d o  por e l  fabr icante  y debidamente autencicado; ! 
l 

. g) Sus t i t ópasc ' e l  A r t .  30, ppr e l  s iguiente:  
. . 

"Ar:,30 .- 1 ~ ~ 1 ~ t e  e l  ~ e ~ i s t r o  de un ' ~ l a ~ u i c i d a  podri a c r  sus-  . ' . . . 

pendldo o cancelado, mediante Resoluci6n motivada, por e l  Direc- 
t o r  Ejecutivo de l  Programa ~ a c i o n a l  de Sanidad Vegetal. cuando se 

' 

-comprobare que ha  s ido prohibida s u  fabricación,.comercialización, 
o uso en cualquier  pa ls ,  por inef icaz  en e l  control  de l a s  p e s t e s ,  
por nocivo para l a  salud o por producir contaminación ambiental  "; 

1 

T l 

h ) .  Inclúyase e l  s iguien te  a r t f cu lo :  1 
I 

" Art .  30-A .- Las personas na tura les  o jurfdicas  que r e g i s t r a r e n  
productos f i t o s a n i t a r i o s  o l a s  empresas - d e  Sanidad Vegetal,  f a  - I 
br i can te s ,  formuladores. e importadores, s e  sujetarán a l  pago d e  l 
l o s  s igu ien tes  derechos: 

1. Registro de Plaguicidas: doe s a l a r i o s  mínimos v i t a l e s ;  

11. Renovación de l  Registro: un s a l a r i o  mínimo v i t a l ;  

111. Mantenimlento'anual de l a  vigencia d e l  . Registro: un s a l a r i o  1 
- 4  rnlnirno v i t a l ;  . I 

IV .  La inscr ipción de toda persona na tura l  o jur fd ica ,  dedicada a 
1 

l a  fabr icac ión ,  formulación o importación, y l a s  Empresas d e  
Sanidad Vegetal, deberán pagar un derecho equivalente a un sa- , 

, l a r i o  mínimo v i t a l ,  a l \ l g u a I  que para l a  renovacidn de l a  m i s -  . ¡ 
. Los fondos que s e  re;audaren por e s to s  conceptos.-se depos i t a r án  ., , 

en una cuentad.especial ,  que se  a b r i r á  en e l  Banco Nacional d e  
l 

 o omento a nombre d e l  Programa Nacional de Sanidad Vegeta1;valores 
que se u t i l i z a r 5 n ,  previo Acuerdo kiinisteria1,en e l  mejoramiento 

" l. - l 

1 . y dotación de mater iales  y equipos de lo8 labora tor ios  d e l  Programa - 
' t  . - 

BESTAVAILABLE COPY 



1 .  

8 .  
. . . Nacional  d a  Sanidad Veqetal  "; . . 

3 .  

. . , , 

. S  i) Agr i iguue  el  s i g u i e n t e  artLcruo: . * . . 0 

- I 
1 

A r t .  3 3  - A,-- T o d í s  lar iqortriocio de plaguic idas .esca-  ' @ 

n'a s u j e t a s  a un a n á l í s b  de c w t r o ;  d e  c a l i d a d ,  en ei que 
se d e t e d n a r 9 a  s i  í s t a s  c u a p l m  c m  l o  d d c a r a d o  en d ñegLs I 

t r o ,  M r e h c i 5 n  czn o l  p==ecrajc  5c m t e r i a  a c t i -  de ia f=rr- 
m d a c i ó n ,  co r r i endo  los g a s t o s  que ierrandaren l o s  adsmos ? o r  . ,  
c u e n t a  d e l  imporzador y. i=aa =a= ie que no f u e r a  a c e p t a b l e  L 
resul tado.  las , í ~ c r t - - & w  ?L-k ser decogisadas  p r  e l  Y 2  - . . 

\ n i s c e r i o  d e  A;ricu?:~ra y r m 2 e r Z a  "; 

j )  S u s t l t ú y a s e  e l  EL-r. 6?.pYi e: si5piantc: - 
S 

l* A r c .  4 2 . -  Y1:g.m rt:q.-:a, 5->lleco o  ariunclo de prr;.i;i.?>b 
en cualquier w d l n  - c a ~ r ~ c i S r ,  k i a i .  . r + l a c i 3 n a ?  caz ;es . ' 

' 8  - 
: i c i  3 s  o  ~ o 2 i ; c t - S  a f i : : i s .  r'zz:z=cr.í :Srainos'.-,tie i;.:i;aes - . 
s e r  recomn;a:os p a i  iu.~iq ' ; ier  Jepe:r:c;:cia d e l  F l i n i s t e r i o  de Agrf J 

. c u l t u r a  y C a n ~ d c r í a ,  s lcnrlo p ro l i ib i jo  Iixrlr a s e v c r a c i a n e s  q - 2  . 

ind!izcan a  c r e e r  en l a  cf icacia de' uri. dcterminaJo p r d u c  t o  pa 
r a  e i  c a n t r o l  de  p e s t e s ,  c9n:ra l a s  c u a l e s  no haya s i d o  a d e c g  , i 

, danen te  ensayado y r e g i s t r a d o  1'; 
X 

1 

A r t .  3".- En e l  Rcglamento Especia l  a  l a  Produccióii y Comercializa - 
c i ó n  de TroJuctos Qufnicos-3iológlcos  y de&s de Uso Vc- 

t e r i n a r i o ,  expedido mediante Decreto No. 2213, de  Noviembre 9 d e  
1983, pub l i cado  en e l  R .  O .  No.618 de  14 d e  esos  misinos mes y año,  
incorpórese : 

a )  En e l  Art. 4". añádase e l  s igu ie i i t e  incLso : ,  

" S i  e l  producto  a  impor ta r se  ha,  s i d o  r e g i s t r a d o  con a n t e r i o r i -  . . . 
.*I dad y e s t d  v i g e n t e ,  c u a l q u i e r  personas  n a t u r a l  o j u r f d i c a  podrd 

i m p o r t a r l o ,  p rev ia  a u t o r i z a c i ó n  que s e r 5  ex tend ida  o b l i g a t o r i a -  - 
mente por  e l  tenedor  d e l  r eg i s . t ro ,  debiendo e l  b e n e f i c i a r i o  
d a r  cumplimiento a  l a s  demás d i s p o s i c i o n e s  que e e  ' s eña lan  e n  
e s t e  Reglamento "; 

, .  b) R e s t i t ú y a s e  l a  v igenc ia  d e  l o s  a r t f c u l o s  10 ,  11,. 15,16,  26 y 32; .' 
I 

e 
c)  E 1  i n c i s o  2' d e l  Art .  6', s u s c i t ú y i s e  por  el  s i g u i e n t e :  

t .  . . 
. . . - _ - !  

" Recibido e l  P ro toco lo  d e  a n d l i s i s ,  e l  Programa Nacional  de 
, . ' . . - .  

' . -  Sanidad Animal ex tendera  e l  c e r t i f i c a d o  d e  i n s c r i p c i ó n  d e l  
. . . . producto"; 

a , .  
, . - .  

BEST AVAILABLE COPY 
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d) Aiibdase e l  s i g u i e n t e  a r t f c u l o :  . " . .  - 
'I 

' " A r t .  284 . -  D. las . ~ l f n i c a e  Veter inar ias . -  ! Lu ~ l f n i -  "v* . 
t e r l o a r i a s . -  Las C l í n i c a s  V e t e r h r i a c l  que a d a  d e  l a  o a t s t e n -  
c i a  c l l a í c a .  expendan productos v e t e r í n a r í o a  p a r a  s u  fuocícamítzn 
to .  deberdn s o l i c i t a r  a l  P r o ~ r a m a  Nac ioml  d e  Sanidad ,la- 
a u t o r i z a c i ó n  c o r r e s p o n d i e n t e  : ; . /  

e) S u s t i t ú y a s e  e l  A r r .  30, For el s i g u i e n t e :  
, 

" ~ r t .  30.-  ? a p  9e derechos:  Los pagos de l o s  d e r e c h o s  C. r e a i s -  
cro. i n s c r i p c x S h  r e f  nscr ipción;  pruebas y a n á l i s i s  d e  p r ~ u c c o s  
q:iZaicos, far=ucéu:::ss. bio lóg icos  y aís produc:os d e  .~ci v e  1 

: c r ina r io :  r ~ ! = t t t a i a i c a t o  d e  l o s  r e g i s t r o s  y,  permisos  d e  fmcia- 
~ a c i c n t o  de c l l n i c 3 s  v e t e r i n a r i a s  y a l a c e n e s  d e  expehdio,  s e r á n :  

. a 

. . 
. ,  , l. ~ e ~ i s t  ro ' s a n i t a r i o  ( . Ir.scripclÓn- Reinscr ipción ) dc produc tos  . ' 

c , ~ í n ~ : c ~ s ,  i 5 r . ~ c o s . b i o l ~ ~ i c o s  y CÚS productos v e c e r i n a r i o s , s e a n  . . . . 
naciona!zs o  e x t  ranjeros. .u:i  s a l a r i o  miiiim v i t a l .  ! . 

2 .  Par i r u e j s s  y : a R á l i s i s ' d e  l a b o r a t o r i o .  e l  1 5  % d e  un s a l a r l o  m í -  - \ 

n i =  v i t a l  por proJuc:o. 
, . >  

3.' t¿ntenimiento  ' d e l  r e g i s t r o  s a r i i t a r i o  anua l ,  e l  15. .% de  un s a l a r i o  
mínimo v i t a l  por producto  i i i s c r i t o .  

l 

6 .  Permiso de  funcionamiento anual  de  c l í n i c a s  , ' v e t e r i n a r i a s ,  e l  239. 
1 

d e  un s a l a r i o  mínfra  v i t a l .  
. , ! * 

5 .  Permiso anua l  pa ra  e l  funcionamiento de almacenes d e  expendio,  
e l  4 6  Z de  un s a l a r i o  rnlnimo v i t a l .  

f )  Aiíádase e l  s i g u i e n t é  a r t f c u l o ;  
\ . .  

I ? " Art .  30-A,- De l a s  recaudaciones y pago: La recaudac ión  d e  l o s  I 

v a l o r e s  contemplados en e s t e  reglamento e s t a r d  a ca rgo  d e l  Pro 
grama Nacional de  Sanidad Animal, l o s  rnis;nos que  s e r d n  d e p o s i t a -  
dos en e l  Banco Nacional  de Fomento, en  la Cuenta No. 0103211-9, 

" D c f c n s ~  Pecuaria'! 

. . 
g) I n c l ú y a s e  e l  s i g u i e n t e  a r t f c u l o :  - 

6 

" Art. ' 30-0 . - '  Las auto'Adades d i 1  Programa . ~ a c i o n a l  de  Sanidad 
Animal, , p r e v i o  e l  pago de'  l o s  v a l o r e s  contemplados en este Regla- . 

mento, a u t o r i z a r d n :  ! 
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1 . El t r f i i c a  de r e g i s t r o  san i tar io  ( Frrscripciba-rafnacríp- - . I cíál> ; . . . '  . . 
. - 

. ii. - ias y a d i l s i a  ¿e iihratorfo; 
r, L , / 

Art. Lo.- R h ejazuciÓP del presente Decreto.. que p r w r i  sobre 
h s  - r&aentar ias  de i g u d  o PeMr j-uk que 

. . 
.' s e  le opcm- ? e n t r u i  en vigencía  8 p a r t i r  d e  so publ icac l6n  

en el &gis= -+=l .  =sú~g*- e l  W-L=FL:= de Ag~fednn-a y fr - 
nader Sr 

- # . . 
. . , 

1 . - . .  . . 
DADO a a  ei k i o c a l .  en Quito. r 23 de nwienbrc de.1988. 

M r i g o  Borja , 
PRESDEHIZ Ct3~LTUCIOM.L DE U REPUBLICA 

/ 

Enrique Delgado Coppiano 
, HINISTRO DE ACRLC CANADERIA - 

ES COPLA.- CERTIFICO : 
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. ~ a s h i n ~ t o n  Herrera, - . . 
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Numero  330 - REGISTRO OFICIAL - DICIEMBRE 7 - 1989 3 -- - --.-_.--p.--- 

- En uso d e  e -  a t r h u c i W s .  

Decreta: 

Artículo P r i m ~ o :  Cordormirr la dclcg~ci6.1 
Ocuatoriana para que participe en da Rcurjón Re 
g a n a ]  Preparatoria d e  b Conlercnci3 M - d i > '  d 
la UNESCO sobre "EDUCACION PARA TODOS" 
a d e a u a n e  a eba c udad, entre el 28 d e  novieni 
b w  y eI 19 de d b r e  & 19&), con 40s sig~Cn1e.i 
miembros: 

1. Arq. Alfrcdo Vhn.  Minslru ic R.'~c:c:iú*~ 
y Cultura. quien la presidiria; 

2. Ing. Rabl Baca Cubo.  Ministro d: Biciics- 
l a r  SWsl; 

3. ECW. C b a ~  V L T ~ ~ ,  M'nntro de Trabnj I 

y Recursos Humanos; 
4 .  DI.. Nutarco Naranjo. Ministro ck Snlu.1 

Pública; 
5 Ine,  Jorge Galla~Io. Ministro <le Fin:inz..: 

Y C r i d i ~ o  PÚMPw; 
6. Econ. Comelio McrchAn. b r e t n r i o  G ~ I I C -  

rál de Planificac'bn del CONADE. 
7. Ab. Trajano Andrade, Subsecret:irio dc 

Educación; y. 
8. Dr. Eladio Praafio. Sare ta r io  Nncionii; di: 

Comunicaci6n Social 

Articu3o Segundo: Encargar d e  h ejecue'ón de! . 
presente Deomto al señor Secretario en da Cancr  1 

de Educacidn y Gdtura.  

Dado, en el Palacio Nauond.  en Qu'to. e 23 d.: 
noviembre de i!?89. 

a f . )  R d r i g o  Borja. Prcsidcnte Constiiiiciona; 
de la República.- f.) Trajano Andrade, M h k t r ~  
de  Educación y CcJtiira, Encargxio. 

Es cop'a.- Cer t j f .~ :  
f ) Wxhinrgton Herrera. Secretario Genera d: 

la Administraci6n Publica. 

Eri e j h i o  de ias alr'buciones que Ic d i e -  
i-c e! literal c). &l A i t .  78 de h Conjtituci6n P.;- 
litca, 

Ar!. 1 .-- S i i s t i t u v ~ ~  cl segiindo inciso be1 Art. 
18 del Reglamento para  la Fabricación, Formula. 
cidn. Lniporiación, Commlal izacbn y Empleo d: 
Plagu cid* Y productos ebines d c  uso agrkala. 
ccnsbnle cn cd F c e t o  228. piiblkado en el Sibple. 
iiicnh ( 1 ~ 1 1  R . O .  73 de ?A dc m,viernbre dn  1W. por 
el s :~n i i rn~e :  

* "Si cl p r o d i ~ i o  a bniwnirrse ha sido nytr t ra .  
do con arrtcrioriilad y 51 el k ~ i s i r o  esta uigcnie, 
las Asoci;~tioiim & Pr<~liictciri:s. Cdinaras d e  Agr'- 
d i t i r i  Ccntiws A~i . l co la~ .  Ctwir>crntlvas A m u J a s .  
Organirncicnc.~ Cnmprri'ms y Ajiririi]tor:r, como 
pcrscrhs ruiIiir;u]&z. p o d d n  k n ~ ~ > r i n ~ I o .  dchiend 
al bcncfici3rio  da^ cuml,lirnieito a los demes dis. 
pos'ciones &A Rc.giamenlo". 

Ari. 2 - U Aii. 37 sus t i túyas~  por d sipirnte:  
"Todo biipq.ta<lor a i y a  actividad e a  el *rci.- 

cio d e  ~r>lnpiicidac d c k  contar con >os e d c i o r  
de wn Inccnicro Agrónomo t n  libre ~ j e e c i o  pro. 
fasimal. dcbidamente ~olegiado y ~ o n  m expe. 
n i a a a  no menor a 3 años". 

Art. 3.- De h ejcaición d, ete Dccrvio que 
p r e v a l - m  sobre las n o m a s  reg:amentarias dr 
igud o menm jeerqula q u e  se le opongan. y quc 
entrar5 en vigencia a partir &? su publicacitm eii 
el Reg:atro OliciaJ, encárguense b s  señores Mi- 
nidros d e  Agr'culiwa y Gan.ídcria y dc Irdur- 
l b s ,  CornerQo. Integración y Rs3. 

Dado el Palaclo Nacion4. en Quito. a 21 d :  
noviembre & 1W. 

f .) R d r i g o  Burja. Presidente Constituciona! 
de da Rcmibica.- fr) I n g .  Mano Jdil Rod.:guer. 
Ministro dc Agrihdtura y Ganadería.- f ) Jacintd 
Jouvin M5rquez de Iq P l a t a  M niztm de Indus- 
trias, Corneruio, Integracjón y P a .  

RODRICO BORJh Es wp'a.- Certifico: 
1 

PreJdents  Constiiudonul da 18 Rcpiibllc4 f W.uhirirrton Herri-m, Secrehrio Gene& de 1 

la Admjnistraaión A i b l i a  
't; Considerando: 

%c mediante Decnw NQ 2331 de 31 d e  diciern- 
. bre d c  1%. promulpdo en d Rcb<stro Oficisl N* 

. ..m9 d, B de 40s miamos mcs y nño se tx.id'6 c; . . '  
". - .i Qflwncnio para la Fabr'wici6n. Forrnulícibn. .. . .- . , 

,. . .. Iniportación. Comercialjzación y EinpJco de Pla- 
' " ..ylc'dns y Productos afines dc uno nmicd3, re .  

S 

form:iclo mcdiantc m t o  Ejecutivo 228. tl? ZJ dc . . . ' novjcrnbm & 1[)80. 
Que es deber  dd Gob'erno Nncional prestil. 

Iils faciJid3des para te irnlmrtacidn de p'amric'da.: 
y prruluctos alinm m brncficio de las orrXnLrii.ii- 
Cionrs dcdicndas fomenb dc Ja producci61 
egrlco!a; y, 

L RODRlCO BORJA. 
Pns idmte  ConsUtuclonal de la República, 

Considerando: 

Que mediante Decreto Ejau t ivo  NP lU6, d e  8 
de nov'embrc dc 1969. se autorizó J Mjnistrq de 
Obrns Publ i~cs  para q u e  a n m b r e  y en r-pr en. 
tac'ón del E s U o  Ecuatoriano. in tewnim en la 
constiiiici6n de b Cornpafila "Tren Metrop?).tani 
de  Quito Wedad Anbnima". 
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Annex 5. 

. Copy of Letter from Ciba Geigy Indicating 
Pesticides and Registrations Being 

Withdrawn in Reregistration 

b. IR-4 Red Alert -  ereg gist ration Update 
Number 6 - August, 1989 

c. EPA Letter Concerning NRDC Law Suit on 
Pesticide Tolerances 

d. Article on the NRDC Law Suit 



August 3, 1989 

Dear Cooperatcr: 

SUBJECT: IFIFACT OF P.EP.EGISTP.ATIO11 OtJ TPE COIITINUED 
AVAILABILITY OF CIBA-GEIGY PRODUCTS 

Pack in May, I hurriedly sent out a list of CIBA-CEIGY products 
and uses that have keen discontinued as a rccult of the EPA's 
rrocedure for reregistration. Needless to say, I have received 
numerous phone calls from recipients who were seeking more 
information on vhen these reregistration actions take effect. f 
apologize far not providing this so, therefore, I am writing you 
ngain to be more explicit. The list of CIBA-CEIGY products and 
uses that have bean discontinued is encloced. Some revisions 
have been made to this list since it vas last issued. 

For chlcrobcnzilate (Acaraben*), terbutryn (Igrans), propazine 
(Milogard*), diprcpetryn (Sancap*), and chloroxuron (Tenoran*) - 
CIBA-GEIGY h ~ s  voluntarily requested that EPA cancel a11 
registered uces for t h e ~ e  products. The Agency will, at some 
point in tho future, propose to withdraw the currently 
established residue tolerances for all uses of these products. 
Customarily, EPA permits end-users of products t o  continue to 
use the products for their intended use until the supply is 
exhausted. Theroforo, any end-user vhg currently holds an 
inventory of the above-listed products may continue to use the 
inventory for the foreseeable future. It is advised that users 
expeditiously deplete their inventories since withdrawal of 
current tolerances would makc residues on crops treated with 
thece products illegal. We would expect that EPA would provide 
a notice of nt least six months prior to official withdrawal of 
the tolerances for these products. With respect to chloroxuron, 
EFA h ~ s  provided CIBA-GEICY with a notice of cancellation which 
c l e a r l y  states that end-users m a y  continue to uge inventories 
that they m a y  hcld in accordance with label directions Included 
on tho parkagin?. For the othcr producte, EPA has yet to 
p r c v i d ~  an official notice cf cancellation but it is expected 
that the A?enry will also provide fcr usors to deplete inven- 
tcriec in acrnrdance with label direttions. 

C!Pf i . -cEICY 5as also ached for voluntary cancellation of chlor- 
dlmefcrm yroducts. In acc~rdanre with the terms of cancellation 
for this product, ~ 1 1  use of tho product must cease by 
October 1, l o P o ,  irrespective of whether an end-user holds 
in.:er.tcry nfter t h ~ t  date. 
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August 3, I?@? 
Fage - 2  

Occasionally, C!FA-GEIGY and other registrants vill delete 
certain uses from a product while retaining other uses. It is 
entirely permissible for an end-user to use a material for a 
discontinued use fnr the foreseeable future provided the package 
from which the inventory is obtained bears the appropriate end- 
use directions for the site in question. Othervise, the use 
would be considered a violation of FIFRA. It is important that 
users realize that the Agency will be withdrawing residue 
tolerances for discontinued products and uses at mome point in 
the future. It is difficult to project with any degree of 
certainty exactly when this will occur. It is particularly 
important to be aware of this point because once the residue 
tolerances have becn withdrawn, any commodity that has been 
treated, even though it may have been treated in accordance with 
the label of a previously registered product, c.ould be con- 
sidered in vi5l~ticn if At contains a residue of the pesticide 
in question. 

If you have f u r t h ~ r  questions, please give me a call at 
(919) 292-7100, extension 2171. 

Sincerely yours ,  

John F. Ellir, Fh.D. 
Dlrector 
Biological Research 

Encl csure 



C ] E I ~ - C E ~ T ~  Prc4r1ct-/~lcos That Il=ive Psrn ~iscontjnued 
A S  the Rrsl~lt of EPA R e r t p i ~ t r ~ t i ~ n  

Active Inqrec!ie!r_t_ 

chlcrdimeform 
(all uses) 

chlorobenzilate 
(all uses) 

c h l o r ~ x u r o n  
(all uses) 

Crops Dropped Reason Whyt 

perenni a1 ryegraos 1,2,4 
orchardgrass 1,2,Q 
pinea~ples 1.4 
proso millet 1,Q 
r anqe l and 1.2,Q 
bermudagrass (24c registrations) 1.2 

cot ton 1,4 

grapefruit 
cr anges 
1 ernon s 
1 imes 
t ange 1 0s 
tangtrines 
kr~mquats 

on i ons 
strawberries 
soybeans 

asparagus 1 
citrus fruits 1,2 
dandelions 1 
01 ives 1 
coffee 1 
filberts 1 
figs 1 
pecans 1 
dried beans 1 , 2  
w a t  trcress 1 
dried peae 1 
nlfalfa . 2 
rctton 1,2 
pe an11t s 1 

2 c 1 cver 
cowpeas 2 
cor ahum 2 
tobacco 1 
trofeil 2 
wheat 2 
l ecp-deza 2 

I 

ranue grass 2 
bermudagrass 2 
arass forage 2 
fjsld corn* 1.2 
can~berries (ex. in CA, OR, WA) 1 
valnuts ( e x .  In CA) 1 
almrnds (ex. in CA) 1 

*All uses droyp-4 exrept seed treatment and aerial use of 
D . 2  .n* dlazinon 14G. 
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Active Inpredlent - 
dipropetryn 
(all uses) 

met01 achlot 

prcpazine 
(all uses) 

simatine 

terbutryn 
(all uses) 

Dropped Reason Whyt 

cot ton 1,4 

crops for dry and 
:ulent varieties - 
formulation only 

broccol i 
cantaloupes 
caul if lower 
cucumbrrs 
grapefruit 
1 rrnm s 
oranges 
Po FPers 
Puaarcane 
tangerines 
t nrnatces 
watermelons . 
sorghum 

drajn~ge ditch banks 
cooling towers 
fcragc bcrmudagrass 
nlfalfa 
grasses g r o w  for seed 
tree plantations far 
timber 

winter wheat 
winter barley 
svrghum 

NTTE: Field residu- trials will not eupport any greenhouse 
use of diazinvn. A1 1 Current uses will be discontinued 
because of reaeons number 1 and 4. 

j ~ o d e  for reasrn a product or use has been cancelled: 
1. Cast of data dcvelcyment for ,reregistration not justified 

by salcs. 
2. AD1 constraints. 
3. Lj ability concern.. 
4. Capacity to do the vcrk to meet the EFA deadline. 

Issued 7/25/89 
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IR-4 RED ALERT 
REREGISTRATION UPDATE 
NUMBER 8 - AUQUST, 1989 

IR-4 PROJECT. COOK COLLEGE . NEW BRVNSWICK NEW JERSEY 08903 

THIS ISSUE CONTAINS: 

PAGE 

. . . . . . . . . . .  1, Results o f  1R-4/NACA Survey. 1 
A. Uses lost . . . . . . . . . . . . . . . .  2 . . . . . . . . . . . .  0. Chemicals retained 13 

. . . . . . . . . . .  11. 1R-4 Reregistration Workshop 15 

Ill. Upddte/~orrect~ons to I R - 4  RED ALERT 6 . . . . . .  15 
1V. Minor Use Reregistration Symposium . . . . . . . .  16 

. . . . . . . . . . .  VI. J R - 4  RED ALERT request form 17 

I. SURVEY OF CROPS DROPPED FROM PESTICIbE LABELS 

In order to gain a better understanding of the Impact 
of  rereglstrstlon on food or feed uses o f  pestlcldes, 1R-4 and 
the National Agricultural Chemicals Association (NACA) 
have surveyed the agricultural chemical industry regarding what 
food or feed crop uses from EPA's "List A m  chemicals would be 
dropped because of the burden of data requirements for 
rereglstrstlon. Both surveys were conducted Independently; IR-4 
conducted the survey through phone contact with official IR-4 
Industry tontacts for the agricultural chemical companles, where 
as the W C A  survey Involved a direct mall lng t o  Its membership. 
The tbsponses from both surveys are presented hete. Please note 
that status o f  these chemicals and their uses are always subject 
t o  change. 

the ttade names given arb suppl led wl th the 
understandin that no discrlminatlon Is intended and no 
endor4ement 3 s Imp1 led. In same Instances, the same chemlcal may 
be sold under different trade names. 

NEW JERSEY 
AGRICULTURAL EXPERIMENT STATION 



- - --. 
FOOD/FEED USES OF :LIST A' PDTICIDES WHICH HAVE OR WILL.,BE LOSI 

' DUR I NGTEREGT-STRAT ION . . 

A1 6 1  f a  Diazlnon 
D l  ch l  obeni 1 
Dico fo l  
Endosul fan 
Oryzal l n  
PCNB 
Phosmet 
Simazine 
Terbaci 1 

(D*Z*N) I 
(CASORON) H 
(KELTHANE) I 

I 
H 

(TERRACLOR) F 
(IHIDAN) I 
(PR INCEP) H 
(S INBAR) H 

Seed use dropped 

Dropped i n  CA/AZ 

Reta in  I n  CA A1 mond Dl az l  non (D*Z*N) I 
Endosul fan (TH I ODAN) I 
Ethlon (ETHION) I 

A P P ~  e Dam1 nor 1 de ( ALAR) PGR 
Eth ion  (ETHION) I 
Phosalone (ZOLONE) I 
Terbac l l  ( S I NBAR) H 

Apr I c o t  D lco fo l  (KELTHANE) I 
Phosalone (ZOLONE) I 

Hay be r e - e s t .  

Dropped I n  CA/AZ 

Hfg. may re -es t .  

A r t i c h o k e  Ethy l  Parathion (MANY) I 
Methyl Parath ion (MANY) I 
Phosal one (ZOLONE) I 
T r l c h l  o r fon  (DYLOX) I 

Asparagus Dlazlnon (D*Z*N) I 
Terbacl 1 (SINBAR) H Dropped I n  CA/AZ 

Avocado Captan ( CAPTAN) F 
D i  ch l  obeni 1 (CASORON) H 
Ethy l  Parathi  on (MANY) I 

Banana PCNB (TERRACLOR) F 

Bar1 ey Oryzal i n  (SURFLAN) H 
T r l c h l o r f o n  (DY LOX) I 

Bean Capt an (CAPTAN) F 
D l  ar i non (D*Z*N) I 
Eth lon  ( E'TH ION) I 
T r i c h l o r f o n  (DYLOX) I 

Suc. bean r e t a i n e d  

Beet Capt an (CAPTAN) F 

B l a c k b e r r y  A n i l a r i n e  (DYRENE) F 
DCNA (BOTRAN) F 
D lco fo l  (KELTHANE) I 
Oxydemetonmet hy l  (HETASYSTOX-R) I 

Hay be re -es t .  



CHEMICAL 

B l u . b e r r y  A n i l a z i n e  
D i c o f o l  
Ethephon 
Terbac l l 

(DYRENE) 
(KELTHANE) 
(ETHRLL) 
( S I NBAR) 

F 
I 
PGR 
H 

Hay be r e - e s t .  

Dropped i n  CA/AZ 

Bermudagrass  O f z z i n o n  
S i m ~ z i n e  

(D'Z'N) 
(PRINCEP) 

B o y s e n b e r r y  DCNA 
D i c o f o l  

(BQTRAN) 
(KELTtiANE) Hay be r e - e s t .  

B r o c c o l  i Captan 
Phospharnidon 

(CAFTAN) 
(SWAT) 

B r u s s e l  s Czptan 
s p r o u t s  Daminoz ide  

T r i c h l o r f o n  

(CAPTAN) 
( ALAR) 
(DY LOX) 

F 
PGR 
I 

Cabbage Captan 
T r i c h l o r f o n  

(CAPTAN) 
(DY LOX) 

c a n e b e r r y l  Captan 
D i a z i n o n  
D i c o f o l  
Terbac  i 1 

(CAPTAP) 
(D*Z*N) 
(KELTHAIIE) 
(SI NBAR) 

IR-4 w i l l  de fend  

Hay be r e - e s t .  
Dropped i n  CA/AZ 

C a n t a l o u p e  Ceptan 
Daminoz ide  
H e t i r a m  
Phosphamidon 

(CAPTAN) 
( A I A R )  
(POLY RAM) 
(SWAT) 

F 
P G R  
F 
1 

Wfg. may r e - e s t .  

(CAPTAN) 
(DY LOX) 

C a r r o t  Captan 
T r i c h l o r f o n  

Cau l  i f 1 c w e r  t a  p t  an 
Phosphamidon 
T r i c h l o r f a n  

( CAPTAN) 
(SWAT) 
(DY LOX) 

IR-4 w i l l  de fend  
H fg .  may r e - e s t .  

Ce 1 e r y  Czp tan  
H e t i r a m  

(CAPTAN) 
(FOLYGAH) 

(Dl EROH) Chard  Ha 1 ed 

(KELTHANE) 
(fTHION) 

C h e s t n u t  D i c o f o l  
L t h i o n  

( AL AR) 
(KILTHANE) 
(ZOLONE ) 

C h e r r y  Oarninozide 
D i c o f o l  
Fhosa l  one 

Mfg.  may r e - e s t .  

C h i c o r y  He t horny1 

BEST AVAILABLE COPY 
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I I L L ' J  LJJ'  ',I L A  J *  . I L ~ I  I -  I J L J  n 1 1 1 ~ ) i   it,)^ C I , .  * . A L L  u L  CFL,  

DURIRG RCRCCJSTRATIOIP ( ~ N ' T )  

g o J .  CHEI 1 CAL (TRADE) TVpEc COMMENTS 

CucOrbi t E thy l  Para t h i  on  (HANY) I 
vege tab le3  Methyl P a r a t h i o n  (HANY) I 

Dande l ton  Dtaztnon ( D*Zt  H ) I 

Date  E thy l  P a r a t h f o n  (MANY) 1 

Dewberry A n i l a z i n e  (DYREHE) F 
D l c o f o l  (KELTHANE) I Hay be r e - e s t .  

Eggp lan t  Captan (CAFTAN) F IR-4  w i l l  defend 
E th ion  (ETHION) I 
N a l e d  (DIBROH) I 

F i g  D i a t i n o n  (D*Z*N) I 
D i c h l o b e n i l  (CASORON) H 
D i co fo l  (KELTHANE) I 
Et  hephon (ETHREL) PGR 
Ethy l  P a r a t h i o n  (HANY) I 

F i  1 b e r t  Df azinon (D*ZeH) I 
D i c o f o l  (KELTHANE) I Hfg. may r e - e s t .  
E t hephon ( ETliREL) PGR 
Eth ton  (ETHION) I 

F l a x  T r i c h l o r  f o n  (DYLOX) 1 

F r u i t f n g  I f e t hy l  P a r a t h i o n  (HANY) I 
Vegetab le  

Gooseberry  ~ z i n p h o s m e t h y l  (GUTHION) I 

Grape Daminozide ( ALAR) PGR Hay be r e - e s t .  
Cth ion (ETHION) I 
Oxydemetonmethyl (HETASYSTOX-R) I 
Phosalone (ZOLONE) I 
Phosrne t (IHIDAH) I 

G r a p e f r u t  t Captan (CAPTAN) F 
Phospharni don (SWAT) I 

Gr2ss D l  az l non (DZZ*N) I 
E t h y l  P a r a t h i o n  (HAIIY) I 
Slmazine (FR INCEF) H 
T r i c h l o r f o n  (DY LOX) 1 

Guava Lthephon (ETHREL) PGR 

H i c k o r y  Nut D i c o f o l  (KELTHANE) I Hfg. may r e - e s t .  



CROP 

I U U U / I  L L U  U J L  L I I  L A 2 1  r *  8 L-" - . -L- .  n t ~ a b m l  m n n . . .  -.. - - -  -- 
OUR IHG KfRLG1STRATlON (COH'T) 

H o v  D isu l  f o t o n  (DlSYSTON) I 
Ethyl Pa ra th ion  (HANY) I 
Methyl P a r a t h i  on (MANY) I 
Haled (D I BROH) I 

Huck leber ry  An i laz ine  (DY RENE) F 
D ico fo l  (KELTHANE) I Hay be re-es t .  

Ka 1 e Captan (CAPTAN) F 
Benomyl (BEHLATE) F 

K i w i  f r u i t  Azinphosmethyl (GUTHION) I 

Leek Capt an (CAFTAN) F 

Lemon Captan (CAFTAN) F - 
Ethephon (ETHREL) PGR 
Phosphamidon (SWAT) 1 

Lespedeza Diazinon (D*Z*N) I 

L e t t u c e  Captan (CAPTAN) F 
PCNB (TERRACLOR) F 
T r i c h l o r f o n  (OYLOX) I 

Lime Captan (CAPTAH) F 

Loganberry h n i l a z l n e  (DYRENE) F 
D ico fo l  (KELTHANE) I 

Macadamia Endosul f a n  (TH I ODAN) I 
Nut  Ethephon (ETHREL) PGR 

Hango Cap t an (CAPTAN) F 
D ich loben i l  (CASORDN) H 
Ethy l  Para th ion  (HANY) I 

He 1 ons5 Ani laz lne  (DYRENE) F 
Captan (CAPTAN) F 
Haled (DIBROM) I 

I 

H i n t  Ch lo ro tha lon i l  (BRAVO) F 
Fonofos (DYFONATE) I 
Terbac i l  (5 INBAR) H 
2,4-DB (BUTY RAC)  H 

llushroom Nal ed (D J BROH) I 

Mus ta rd  Benomyl ( BENLATE) F 
Greens Captan (CAPTAN) F 

IR-4 w i l l  defend 

May be re-es t .  . 

IR-4 w i l l  defend 

Dropped I n  CA/AZ 

BEST AL'AiiABLE COFY 



DURING RERlGI5lRAT ION (COH'T) 

f lusfard He thy l  Parathion (HAllY) 
Seed 

N e c t a r i n e  Oaminozide (ALAR) 
O i c o f o l  (KELTHAIIE) 
E t h i o n  (LTHION) 
Phosalone (ZOLONE) 

PCR 
1 
I 
1 

Hay be r e - e s t .  
Hay be r e - e s t .  

Oat O i s u l  f o t o n  ' ( D l  SY STON) 
T r i c h l o r f o n  (D'ILOX) 

Okra E t h y l  P a r a t h i o n  (HANY) 

0 1  i v e  O i a r i n o n  (D4Z*N) 

Onion Capt an (CAPTAN) 1R-4 w l l l  defend 
green on ion  use 

Orange Capt an (CAPTAN) 
Phospharnidon (SWAT) 

Orchardgrass A t r a z i n e  ( AATREX) 

IR-4 w l l l  defend  Papaya Benomyl (BLNLATE) 
C h l o r o t h a l o n i l  (BRAVO) 

P a r s l e y  Azinphosrnethyl (GUTHION) 

Pass ion  Chl o r o t h a l  o n i l  (BRAVO) 
F r u i t  

Pea A1 ach l  o r  (LASSO) 
Captan ( CAPTAN) 
D i a r i n o n  (DZZ*N ) 
Endosul f a n  (THIODAN) 
O r y r a l  I n  (SURFLAH) 
Phosme t ( IWIDAN) 

Use' cancel  1 ed  

Suc. pea r e t a i n e d  

Peach Damlnozlde ( A L A R )  
D I c o f o l  (KELTHAIIE) 
E t h i o n  ( E T H I O ~ ~ )  
Haled ( D l  BROtf )  ' 
Phosalone (ZOLONE ) 
Te rbac i  1 ( S I N B A R )  

P G R  
I 
1 
1 
I 
I 

Way be re-est. 
Hay be r e - e s t .  

Dropped I n  CA/AZ 

Hay be r e - e s t .  PGR 
I 
I 
I 
F 
I 
F 

Per n u t  Daminozide 
O iaz i non  
E t h i o n  P a r a t h i o n  
Methy l  P a r a t h i o n  
f l e t i r a m  
T r i c h l o r f o n  
T r i p h e n y l t i n  Hyd 

(ALAR) 
(D4ZZN) 
(HANY ) 
(HANY) 
(FOLY RAM) 
(DY LOX) 
(DU-TER) 

Mfg. may r e - e s t .  



CROP . - 
P ~ G  Captan (CAPTAN) F 

Damlnozlde ( ALAR) PGR 
E th i on  (ETHIOII) I 
Phosalone (ZOLONE) I 

Pecan D iaz i non  (D4 Z4H) I 
D i c o f o l  (KELTHANE) 1 
E t h l o n  ( ETH 1014) I 
Het i ram (POLYRAH) . F 
T e r b a c l l  ( S J HBAR) H 

Pepper Captan 
D i c o f o l  
E th i on  
Naled 
Phosphamidon 
Tr i c h l  o r  f o n  

(CAPTAll) F 
(KELTtlAIIE) I 
(ETHION, I 
(DIBROH) I 
(SWAT) I 
(DY LOX) I 

Pimento Captan (CAPTAN) F 
E t h i o n  (ETHI OH) I 

Peppermint  Oryzal  i n  (SURFLAN) H 

P i n e a p p l e  A t r a z f n e  (AATREX) H 
Captan ( CAPTAN) F 
D i s u l  f o t o n  (DISYSTON) I 

P l  urn D i c o f o l  (KELTHAHE) I 
E t h i o n  (E THIOH) I 
~xyderne tonmet h y l  (HETASYSTOX-R) I 
Phosa 1 one (ZOLOIIE) I 

Pome Hethy l  P a r a t h i o n  (HANY) I 
~ r u i  t6 

P o t a t o  A 1  a c h l o r  (LASSO) H 
Captan (CAPTAH) F 
Oryral I n  (SURFLAH) H 
Oxydemetonmethyl (HETASY STOX-R) I 
Phosa 1 one (ZOLOHE) I 
Phosmet (IHIDAN) ' 1 

Proso t l i l l e t  A t r a z i n e  (AATREX) H 

Pre -harves t  use 
Hay be t e - e s t .  

Ufg. may r e - e s t .  
Dropped I n  CA/AZ 

IR-4 w i l l  defend 
Ufg. t e - e s t .  1990 

Hfg. may re -es t .  

Use cancel  le-d 

Pumpkin A n t l a z l n e  (DYRENE) F 
Captan (CAPTAN) F 



t U U L 1 / t t t U  'Jbt Ut ' L 1 1 1  A r t ~ l l L r v t ~  W I I I : ~  n A v t  v n , m r ~ ~  I- ---. 
DURING REREGlSTRATION (COR'T)  

CROP , CHEMICAL JTRADEl m* ~OMHEr3  

QU f i c e  Azinphosmethyl (GUTHIOH) I 
Captan (CAPTAN) F 

Rapeseed Ethy l  Parath ion (HAHY) I 
Hethyl Parath ion (MANY) 1 

Raspberry An i laz ine  (DYREHE) F 
DCNA (BOTRAH) F 
Dlco fo l  (KELTHAHE) . I May be re -es t .  
Oxydemetonme thy1 (HEThSi'STGX-R) I 

Rhubarb Captan (CAPTAH) F 

R ice  D l  sul fo ton  (OISYSTON) I 
Na 1 ed (DIBROH) I 
N i t r a p y r l n  (N-SERVE) H 

Rutabaga Benomyl (BENLATE) F 
Captan (CAPTAH) F 

Ryegrass At raz ine  (AATREX) H 

Saf f lower  E thy l  Parath ion (HANY) I 
Methyl Parath ion (HANY) I 
Na 1 ed (DIBROH) I 
T r i c h l o r f o n  (DY LOX) I 

Shal l o t  Ani 1 azlne (DYRENE) F 
Captan (CAPTAN) F 

Small F r  i t  Hethy1 Parath ion (HAHY) Y I 
8 B e r r y  

Sorghum DIa t i non  ( D I Z C H )  I 
Ethlon (ETHI ON) I 

Soybean C a p t a n  (CAPTAN) F 
DC PA (DACTHAL) H 
Fenzrniphgs (HEHACUR) H 
Oryza 1 i n  (SLIRFLAH) H 

r 

S p e a r n i n t  Oryzal i n  ( SURFLAN) H 

Spinach Bencmyl (BEHLATE) F Seed treatment use 
Captan (CAPTAII) F I R - 4  w i l l  defend 
D l  s u l  fo ton  (DISYSTOH) H 
Naled (D:lBROM) I 

BEST AVAILABLE COPY 



0 - - / . L L ~  - - _  I I  L A - ,  . .  * L - ~ . - . - L - J  I I I I ~ L ~ )  ) I H ~ L  L I I  * , I L L  I L  - -  L - "  

DURING REREGISIRATION (f  ON'T) 

CROP- CHEMICAL j1RADEl m' COUHEHTS 

Sqmsh A n i l a z i n e  (DYRENE) F 
Captan (CAPTAII) F 
Ha l e d  ( D  JBROH) I 

Stone  D i c o f o l  . (KELTHANE) I 
~ r u i  t8 H e t o l a c h l o r  (DUAL) H 

H e t h y l  P a r a t h i o n  (flAHY) I 

Hfg .  may r e - e s t .  
P l a n t  i n j u ry  

S t r a w b e r r y  Dod ine (CYPREX) F 
Et, l icn ( T C t )  ' I 
Fono f os (DYFONATE) 1 
PCIlB (1 ERRACLOR) F 

Sugar B e e t  D i s u l  f o t o n  (DISYSTON) I 
P e t f r a m  (POLYRAH) F .  Hfg .  may r e - e s t .  
T r i c h l o r f o n  (DY LOX) I - 

Sugarcane  D i s u l  f o t o n  (DISYSTON) I 
E t h y l  P a r a t h t o n  (HANY) 1 
F l  uometuron (COTORAH) H 
Phosphamidon (SWAT) I 
T e r b a c i  1 (SINBAR) H 

Sweet C o r n  Captan (CAPTAN) F 
OCPA (DACTHAL) H 
n e t  i r a m  (POLYRAH) F 
P r o m e t r y n  (CAPAROL) H 

Swee t  P o t a t o  Phosmet (IHlDAN) I 

Dropped tn CA/AZ 

Hfg .  may r e - e s t .  

IR-4 nt l l  de fend  

T a n g e r i n e  Captan (CAPTAN) F 
E t hephon (ETHREL) PGR 
Phosphamidon (SWAT) I 

T a r o  Captan (CAPTAH) F 1R-4 w i l l  de fend 

Tobacco biazinon (D4Zf  N) I 
Hethy l  P a r a t h i o n  (MANY) I 

( SLIRFLAN) I O r y z a l  i n  

Tcrnato C z p t  zn 
Damfnozole 
D l c o f o l  
t t h i o n  
H ~ t l r a m  
Nal  ed 
Phosphamidon 
Fhosmet 

(CAPTAII) 
( ALAR) 
(KELTHAHE) 
( E l H I  OII)  
(POLYRAH) 
(0 IBRDM) 
(SWAT) 
(IHIDAN) 

F Drop  f o l  i a r  use 
PGR 
I Mfg.  r e - e s t .  1990 
1 
F t t fg.  may r e - e s t .  
I 
I 
I 

BEST AVAILABLE COPY 



iOOD/FtlD USE O F  ' L I S I  k I t L L J L l u t L . .  WHICH H A Y E  .OR W I L L  BL & 
DUR 1NG REREGISTRATION (CON'T) 

COHHENTS 

F i  1 b e r t  r e t a i n e d  

Almond r e t a i n e d  

T r G ~ u t ~  D f c h l o b e n i l  (CASOROI4) 
H e t h y l  p a r a t h i o n  (HAl4Y) 
Phosmet (IHIDAN) 

T r e f o i  1 D i a r i n o n  (D'z'N) 

T u r n i p  Benomy1 (BENLATE) 
Cap tan  (CAPTAN) 

Seed uses  

T u r n i p  G r e e n  N a l e d  (D I BROH) 

W a l n u t  D i a t l n o n  (D*z*N) 
D i  c c f o l  (KELTHANE) 
E t h i o n  (ETI4ION) 

R e t a i n  i n  CA 

W a t e r c r e s s  D i a z i n o n  (D'Z'N) 
Endosul  f a n  (THIODAN) 
He thorny1 ( LAliNATE) H fg .  may d e f e n d  

W a t e r m e l o n  Cap tan  (CAPTAN) F 
Phosphamidon (SWAT) I 

Wheat  D i a r i n o n  (D'z*H) I 
O r y z a l  i n  (SURFLAN) H 
T r  i c h l o r f o n  (DYLOX) 1 

A l l  Uses  A1 l e t h r i n  (PYNAHIN) I Post H a r v e s t  
u s e s  r e t a i n e d  
D l s c .  1988  A m o n  i urn 

s u l f a m a t e  
C a p t a f o l  
c a r  b o p h e n o t h i  o n  
Chloramben 
C h l  o r d i m e f o r m  
C h l o r o b e n z i l  a t e  
C h l o r o x u r o n  
Ch lo rp ropham 

( D l  FOLATAN) F 
(TRITHION) I 
(ARIBEN) H 
(GALECRON) I 
(ACARABEN) I 
(TENORAN) H 
(FURLOE) H 

D i s c .  1 9 8 8  
D i s c .  1987  

P o s t - h a r v e s t  
uses  r e t a l n e d  
D l s c .  1985  
Cance l  l e d  

C y c l o h e x i m i d e  
C y h e x a t l n  
Da lapon  
Dernet on 
D i a l i f o r  
D i  a1 l a t e  
D i c h l o n e  
D i o x r t h i c n  
Diphenarn id 
D l p rope  t r y n  
E PN 
Fenamlnosu l  f 
F e n s u l  f o t h i o n  
F e n t h i o n  

(ACTI-A1 D) PGR 
(PL ICTRAN) I 
(DALAFOII) H 
(SYSTOX) I 
(TORAK) f 
(AVENGE) H 
(PHYGON) F 
(PELTIC) I 
(EHIDE) H 
(SANCAP) H 
(W I 
(LESAN) F 
(DASANI T) I 
(BAYTEX) 1 

D i s c .  1989  

D l  sc .  
D i  sc  . 
D i s c .  1989  

H o s q u i t o  u s e  
r e t a i n e d  

BEST AVAILABLE COPY 



[ I IDC ,  f t k 3  USL U i  " L I F I  A ' '  Pf5I I L I U t S  U I i I C H  I iAVE  OR WILL BE L U h I  
D U R I N G  REREGISTRATION ( C O H ' T )  

CROP - CHEMICAL 

A l l  u s e <  F l  u c h l o r a l  I n  
F o l  p e t  

Fo rma l  dehyde 
H e l l o t h i s  HPV 
I s o p r o p a l  i n  
f l e t h i o c a r b  

Honocro tophos 
Na barn 
P e r f  1 u i  done 
P r o p a z i n e  
Propham 
T e r b u t r y n  

(BASAL I N )  H D l  sc. 
(PHALTAN) F Avocado u s e  

r e t a i n e d  
(FORMALDEHYDE) F 
(ELCAR) I D i s c .  1985 
( PAARLAN) IJ 
(HESUROL) I Non-food uses 

r e t a i n e d  
(AZODR I N) I 
(CHEM-BAfl) F 
(DESTUN) H 
(HILOGARD) H 
(CHEH-HOE) H 
( IGRAH) H 

*Type:  F= F u n g i c i d e  H= H e r b i c i d e  I= I n s e c t i c i d e .  
PGR= P l  a n t  Growth Regul a t o r  

F o o t n o t e s  : 
] c a n e b e r r y  Rubus spp., i n c l u d i n g  B l a c k b e r r y ,  

Raspber ry ,  Youngberry,  Loganber ry ,  
Boysenber ry ,  De \ i be r r y  a n d  v a r i e t i e s /  
h y b r i d s  o f  t h e s e  

2~ i t r u s  F r u i t  = G r a p e f r u l  t , Lemon, L ime, Orange, Tange lo ,  
Tanger ine ,  C i t r u s  C i t r o n ,  Kumquat 

3 ~ u c u r b i t  Veg. = Cucumber, t le lon ,  (Cucumis m*), Surniner 
and W i n t e r  Squash, Pumpkin, E d i b l e  
Gourds, Watermelon 

4 ~ r u i  t ing Veg. = Tomato, Pepper, E g g p l a n t  

% e l  ons = Canta loupe,  Casaba* Crenshaw, Honeydew, 
t luskmelon, Watermelon a n d  t h e i r  h y b r i d s  

6 ~ o r n e  F r u i t  Apple, Crabapp le ,  L o q u a t *  Pear, O r i e n t a l  
Pear, Q u i n c e  

 mall F r u i t  = B l a c k b e r r y ,  'Olueberry,  Boysenber ry ,  
C ranber ry ,  C u r r a n t ,  E l d e r b e r r y ,  
Gcoseber ry ,  Grape, H u c k l e b e r r y ,  
Log.nberry, O l a l l  i e  B e r r y ,  
Raspber ry ,  S t r a w b e r r y ,  Youngber ry  

' s t o n e  F r u i t  = A p r i c o t ,  Cher ry ,  N e c t a r i n e ,  Peach, Plum, 
Prune, Chickasaw Plum, Damson Plum, 
Japznese Plum 

'Tree t l u t  = A l m n d ,  Beechnut ,  B r a z i l  Nu t ,  B u t t e r n u t  
Cashew, Ches tnu t ,  C h i n q u a p i n ,  F i l b e r t ,  
H i c k o r y ,  Hzczdamia, Pecan, V z l n u t  



P E S T f C I @ E  C I ~ C H I C A L S  1N h'Il lCH A L L . U S E $  W I L L  BE . 
SUrf'OR'lLD D U R I N G  R E R E G I  STRAT ION 

C H E  tl I LA4  

Aldlcarb 

Alumlnum Phosphlde 

Asul am 

Bacillus thuringensis 

Bentazon 

Boric Acid 

Bromaci 1 

Butyl ate 

Carbaryl 

Carbofuran 

Car boxin 

Chloroneb 

Chl orpyr i fos 

Chl orsul furon 

Dlcamba 

1,3-Dichloropropene 

Dlfenzoquat 

Dlq u a t  

Diuron 

EFTC 

E t hoprop 

Formetanate HCL 

Glyphosate 

(TRADE) 

(ORTHLNE) 

(TEW I K )  

( A V I T R O L )  

( P H O S T O X I N )  

( ASULOX ) 

( D l  P E L / J A V E L  IN)  

(BASAGRAN) 

(BORAX) 

(HYVAR)  

(SUTAN)  

( S E V I N )  

( FURADAN) 

( V I T A V A X )  

(TERRANEB) 

(LORSBAN/DURSBAN)  

(GLEAN) 

( B L A D E X )  

(BANYEL) 

(TELONE) 

( AVEIiGE) 

(D  I QUAT) 

(KARHEX ) 

( EPTAt l )  

( I T H O P R O P )  

( t A R 2 0 L )  

(RDUIIDUP) 

R E S P O N D E H T  

Va 1 ent 

Rhone-Poulenc 

A v  i trol 

O E G E S C H  

Rhone-Poul enc 

Abbott/Sandoz 

B A S F  

- Kerr-WcGee 

DuPont 

ICI 

Rhone-Poul enc 

FHC 

Un i royal 

Klncafd 

Dow 

DuPont 

OuPont 

S andoz 

Dow 

American Cyanami d 

Val ent 

DuPont 

lC1 

Rhone-Poul enc 

NOR-AH 

Honsanto 



P t S I  J L I L i t  L l i t l l l L A L >  I N  . H l f l C I i  - A m S L S  W I L L  Ut. 
SUPPORTED DURING RER~GIsTRAT I~~-(CON'~) 

CHEH I C A L  1 TRADE 1 RESPONDENT 

(VENDEX) ~ e 6 k l  s DuPon t 

H e x a z l n o n e  (VELPAR) OuPont 

L l n u r o n  (LOROX) DuPont 

Hancozeb (DITHANE N-45/HANZATE-200) Rohm I Haas/DuPont 

HC PA (RHOHEtlE/RHONOX) Rhone- Poul  enc 

H e t a l  a x y l  (RlDOHIL) CIBA-GEIGY 

He thamidophos  (NONI TOR) Valent f lobay 

He t h o x y c h l  o r  (HARLATE) . K l n c a i d  

H e t r i b u z i n  

- Magnesium P h o s p h i d e  

H a p h t h a l e n e a c e t i c  A c i d  

Haproparnide 

H z p t a l  am 

N o r  f l u r a z o n  

Oxamyl 

O x y t e t r a c y c l i n e  

P a r a q u a t  

P e n d i m e t h a l  i n  

Phenmedipham 

P f c l o r a m  

Fronarni  de 

P r o p a c h l o r  

F r o p a n i  1 

S t r e p t o m y c i n  

S u l  fur 

S u l  p r o f o s  

(LEXONE/SEHCOR) 

(FUHISOL) 

(FRUITONE) 

(DEVRINOL) 

( ALANAP) 

(SOLICAtl/ZORIAL) 

(VYDATE) 

(TERRAHYC IN)  

(GRAMOXONE) 

(PROUL) 

( S P I N - A I D )  

(TORDON) 

(KERB) 

(RAHROD) 

(ST AH) 

(AGRI-STREP) 

(HANY) 

(BoLSTAR) 

DuPont/Ho bay 

DECESCH 

Rhone-Poul enc 

I C I  

U n i r o y a l  

Sandoz 

DuPont 

P f  i z e r  

I C I  

American Cyanamid 

NOR-AH 

Dow 

Rohm X Haas 

Hons an t o 

Rohm I Haas 

P f  i t e r  

Task Fo rce  

Hobay 
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PEST!ClD€ C l l l Y l C A l S  Ill HI I IC l i  !LL USES WILL BE 
SUPPORTLD DURING RLREGlSlRAlIOH (CDN'T) - -- 

CHEHICAL ITRADE) 
I 

T e b u t h i u r o n  (SPIKE) 

PRESPONDENT 

E l  anco 

T e r b u f o s  (COU14TER) Arnerlcan Cyanamid 

T e r r a r o l e  (TERRAZOLE) Un i  r o y a l  

T h i o p h a n a t e - m e t h y l  (TOPSIN-H) Pennwal t 

T r i f l u r a l i n  (TREF LAN) E l  anco 

I I .  I R - 4  REREGl STRAT ION WORKSHOP 

An I R - 4  Vo rkshcp  t o  e v a l u a t e  and p r i o r i t i z e  m i n o r  u s e  
r e r e g i s t r a t i o n  needs i s  p l a n n e d  f o r  t h e  week o f  Nov. 27, 1989.  T h i s  
workshop  w i  1 1  c o n s i d e r  a1 1 r e r e g i s t r a t i o n  responses f r o m  t h e  "1R-4 Red 
A l e r t n ,  s t a t e  r e r e g i s t r a t i o n  surveys and s t a t e  1R-4 l i a i s b n  
representatives. F o r  f u r t h e r  I n f o r m a t i o n ,  c o n t a c t  Dr. R l c h a r d  Guest 
(201 )  932-9575.  

I UPDATES/CORRECTIONS FROM IR-4  RED ALERT 5 

1. Numerous c h e m i c a l s  were l i s t e d  under c rown v e t c h  
(page  14).  The o n l y  chemica l  c o r r e c t l y  l i s t e d  
i s  p ronzmide  (11329). The c o r r e c t  c r o p  f o r  e n t r i e s  
1330  t o  1378 i s  cucumber. 

2. F i v e  c h e m i c a l s  were i n c o r r e c t l y  l i s t e d  u n d e r  
h o r s e r a d i s h ,  e n t r i e s  1783-1787. The c o r r e c t  
c r o p  f o r  t h e s e  e n t r i e s  i s  h u c k l e b e r r y .  

3. C i t r u s - P a k  C o r p o r a t i o n ,  P.O. Box 590147, 
O r l a n d o ,  FL 32859-0147 1s t h e  c o n t a c t  f o r  i s s u e s  
c o n c e r n i n g  b i p h e n y l .  

4. B u t r a l l n  may be reintroduced i n t o  U n i t e d  S t a t e s  
m a r k e t s  b y  t h e  French group, Compagnie F r a n c a l s e  
de  P r o d u i t s  I n d u s t r i e l s  (CFPI).  

5 .  H o s t  copper  f u n g i c i d e s  a re  b e i n g  s u p p o r t e d  b y  t h e  
Copper  S u l f a t e  Task Fcrce .  The c o n t a c t  f o r  t h i s  
t a s k  f o r c e  I s  A.F. Gohlke, C h a i r ;  Copper S u l f a t e  Task 
F c r c e ,  c / o  Tennessee C h e m i c ~ l  Company, 3400 P e a c h t r e e  Rd., 
S u i t e  401, A t l a n t a ,  GA 30326. 



NACA, In  c o n j u n c t i o n  w i t h  EPA, I s  p l a n n i n g  o n  sponsoring a 
Pes t  i c l  de H i n o r  Use R e r e g i s t r a t  I o n  Symposium on Wednesday, 
Oc taber  10, 1989 a t  S t o u f f e r ' s  Concourse H o t e l ,  A r l i n g t o n ,  VA. The 
t e n t a t i v e  agenda i n c l u d e s  a  morn ing p r e s e n t a t i o n  b y  EPA, NACA, USDA and 
IR-4 ,  r e g a r d i n g  m i n o r  use r e r e g i s t r a t i o n  issues.  The proposed a f t e r n o o n  
s e s s i o n s  I n c l u d e  two  workgroups: one f o r  p e s t i c i d e  r e g i s t r a n t s ,  t h e  o t h e r  
f o r  g rower  and u s e r  o r g a n i  r a t i o n s .  

Space I s  1 l m i  ted, t h e r e f o r e ,  c o n t a c t  HACA f o r  a d d i t i o n a l  
I n f o r m a t i o n  and  r e g i s t r a t i o n :  (202) 296-1585. 

V .  €PA ISSUES 'LIST C' 

As schedu led,  EPA on 24 J u l y  1989 p u b l i s h e d  I n  t h e  F e d e r a l  
R e s i s t e r  t h e  t h i r d  group o f  p e s t i c i d e  chemica ls  s u b j e c t  t o  
r e r e g i s t r a t i o n .  The m a j o r i t y  o f  t hese  p e s t i c i d e s  a r e  n o n - a g r l c u l t ~ r a l .  
Hcwever, ' L i s t  C' i n c l u d e s  such food-use chemica ls  a s  benzaldehyde 
( h a r v e s t  a i d ) ,  p r o p i c o n a r o l e  (TILT),  s a b a d l l l a  ( b o t a n i c a l  I n s e c t i c i d e ) ,  
and ARSENAL ( n o n - c r o p l a n d  h e t b i c l d e  w h i c h  I s  c h e m i c a l l y  r e l a t e d  t o  SCLPTOR 
and PLIRSUIT). If y o u  a r e  i n t e r e s t e d  I n  a copy  o f  t h i s  l i s t  send a  1 1 0  
s e l f  a d d r e s s e d  stamped envelope w i t h  (.454 pos tage)  t o  I R - 4  a t  t h e  address  
p r i n t e d  o n  l a s t  page. 

bprl!? s s o  l a  C o o r d i n a t o r  - 

NPW J e r s e y  A g r i c u l t u r a l  Ex re r imen t  S t a t i o n  Fub l  i c a t i o n  No. P-27200-06-89,  
S u p p o r t e d  b y  S t a t e ,  U.S. Hatch Ac t  and o t h e r  U.S. Depar tmen t  o f  
A g r i c u l t u r e  funds.  



# IR-4 RED A U R T  REQUEST ?Ow 

KAIL TO: Dr. Sorry 3. Baron 
Offico a t  IR-4 
n c h m  Rororrch Lab. 
P . 0 .  box 1 3 1  
Cook Coll 0, Rutqorr Univorrity 
Nov Bmnrv "i ck, NJ 0 4 9 0 3 - 0 2 3 1  



.f -' 

U N I T E D  S T A T E S  EIIVIROlIl- lErJTAL PROTECTION AGENCY 

- W A S H I N G f O l J .  D.C. 2 0 4 6 0  ., - ' a  i -- &-' 

NOTE T O :  Regional pesticide and Toxic Substances Division 
Directors 

Regional Pesticide Branch Chiefs -. 
,; ., ir: 1.- - 

'. ':. : 1,' E -p 
FRO" : Stephen L. Johnson, Director 

Field Operations Division 
O f f  ice of Pesticide Programs 

Here are some materials to help answer questions you 
mzy receive about the law suit on pesticide tolerances filed 
yesterday by the ttatural Resources Defense Council (NRDC): 

May 25, 1 ? 9 ? , P r e s s  Release from NRDC 

Hay 26, 1983, EPA Fact Sheet 

I f  you need additional information about the law suit, 
contact A1 Heier o f  the EPA Press Office (FTS 382-4374), Bill 
Jordan, Chief of the OPP Policy and Special Projects Office 
(FTS 557-7102), Anne Lindsay, Director of the OPP Registration 
Division (FTS 557-7410), or Rick Tinsworth, Director of the 
O P P  Special Review and Reregistration Division ( F T S  557-7760). 

You will be sent additional information about the law 
s u i t  a s  ue receive i t .  I f  you need c o p i e s  of any materials 
cr halee q ~ p s t  ions about communications, please contact Therese 
Hurts?> ( F T S  5 5 7 - 4 4 3 6 )  or Carcl Stanyel ( F T S  557-0465) of the 
Field Ororatjcns Division. 

Att schnents 
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b!AY 2 5 :c:- 

N R D C  L A W  S U I T  O N  P ~ S T I C I D L  T O L L R A U C L S  

A H a y  2 5  p r e s s  r e l e a s e  f r o m  t h e  N a t u r a l  R e s o u r c e s  D e f e n s e  
C o u n c i l  ( N R D c )  s t a t e s  t h a t  E P A  I s  n o t  d e a l i n g  w i t h  f o o d  r e s i d u e s  o f  a  
number  o f  p e s t i c i d e s  i n  a  t i m e l y  manner .  NRDC i s  s u i n g  t h e  Agency t o  
e x p e d i t e  t h e  c o l l e c t i o n  a n d  r e v i e w  o f  d a t a  t o  e v a l u a t e  t o l t r a n c t s  i n  
p r o c e s s e d  f o o d s ,  a n d  h a s  a l s o  p e t i t i o n e d  E P A  t o  r e v o k e  t h e  t o l e r a n c e s  
(maximum l e g a  1  1eve 1s o f  p e s t  i c i d e  r e s i d u e s )  f o r  c e r t a i n  p t s t i c i d e s  
J n  p r o c e s s e d  f o o d s .  A l t h o u g h  € P A  c a n n o t  comment on t h e  d e t r f l s  o f  
t h e  l a w s u i t  a t  t h i s  t i m e ,  t h e  Agency i s  a c t f v e l y  e v a l u a t i n g  
t o l e r a n c e s  i n  t h e  s y s t e m a t i c  way a n d  a c c o r d i n g  t o  d e a d l i n e s  p r o v i d e d  
b y  C o n g r e s s  i n  t h e  1 9 8 8  amendments t o  t h e  p e s t i c i d e  l a w ,  a n d  th!t 
t h i s  a p p r o a c h  i s  t i m e l y  a n d  p r o t e c t i v e  o f  p u b l i c  h e a l t h .  

E P A  r e - e v a  l u a t e s  t o l e r a n c e s  f o r  p e s t i c i d e s  a  l r e a d y  o n  t h e  
m a r k e t  i n  t w o  ways ;  ( 1 )  t h e  s y s t e m a t i c  r e - e v a l u a t i o n  p r o c e s s  
r e q u i r e d  b y  l a w  ( ' r e - r e g i s t r a t i o n ' )  - t h i s  i s  a  r e v i e w  .of a 1 1  t h e  
d a t a  o n  a  p e s t  f c i d e ,  i m p o s i n g  a d d i t i o n a l  r e q u i r e m e n t s  - f o r  t e s t i n g  On 
t h e  m a n u f a c t u r e r s ,  a n d  r e a s s e s s i n g  t h e  t o l e r a n c e s  t o  s e e  if t h e y  a r e  
a d e q u a t e  t o  p r o t e c t  p u b l i c  h e a l t h ;  and  ( 2 )  S p e c i a l  R e v i e w ,  w h i c h  i s  
* n  i n t e n s i v e  a n a l y s i s  o f  a p e s t f c i d e ' s  r i s k s  and b e n e f i t s ,  when t h e r e  
i s  e v l d e n c e  t h a t  i t  may b e  p o s i n g  u n r e a s o n a b l e  r i s k s .  EPA b e l i e v e s  
t h e s e  a r e  a p p r o p r i a t e  means f o r  r e s o l v i n g  q u e s t i o n s  o f  s a f e t y  f o r  
" o l d "  p e s t i c i d e s  ( t h o s e  r e g i s t e r e d  b e f o r e  t h e  c u r r e n t  s t r i n g e n t  
s t a n d a r d s  f o r  t e s t i n g  w e r e  i n  p l a c e ) .  

H o s t  o f  t h e  p e s t i c i d e s  named i n  URDC's p r e s s  r e l e a s e  a n d  
0 e t i t i 0 n  a r e  c u r r e n t l y  i n ,  o r  h a v e  a l r e a d y  been  t h r o u g h  t h e  S p e c i a l  
R e v f e w  p r o c e s s ;  a summary  o f  t h e  s t a t u s  o f  t h e s e  c h e m i c a l s  IS 
a t t a c h e d .  

f B D C ' s  ( m a n c o z e b  a n d  maneb)  - now i n  S p e c f a l  R e v i e w  - t o l e r a n c e s  w i l l  
r e a s s e s s e d  d u r i n g  t h i s  r e v j e w  ( p r o p o s e d  d e c i s i o n  t o  b e  i s s u e d  f n  

t h e  n e a r  f u t u r e ) .  

Ch l o r d i m e f o r m  - "0  l u n t a r i l y  c a n c e l l e d  e f f e c t i v e  F e b r u a r y  1989 ;  
t o l e r a n c e s  a r e  b e i n g  r e v o k e d .  

DDVP - now i n  f p e c i a  1  R e v i e w  ( t h e  i n d e p e n d e n t  S c i e n t i f i c  A d v i s o r y  
P a n e l  v i l l  r e v i e w  c l s s s i f i c a t i o n  o f  t h i s  c h e m i c a l  as a c a r c i n o g e n  i n  
i t s  A u g u s t  m e e t i n g ) .  

A l a c h l c r  - S p e c i a l  R P V ~ ~ W  c o m p l e t e d  i n  1 9 8 7 ;  f o u n d  d i e t a r y  r i s k  t o  be  
n e g l i g i b l e ;  some f o c d  p r o c e s s i n g  d a t a  needs  t o  be e v a l u a t e d  t o  
- - - p l e t e  t o l e r a n c e  r e a s s e s s m e n t .  

q i c c f o l ,  b e n o m y l  a n d  t r i f  l u r a l i n  have b e e n  t h r o u g h  Spec  f a  1  R e v i e w  a n d  
t h e r e  i s  n o  e v i d e n c e  t h e s e  p e s t  i c i d e s  p o s e  u n r e a s o n a b l e  d i e t a r y  r i s k .  
S o r e  a d d i t i o n a l  d a t a  o n  benomy1 and  t r i f l u r a l i n  a r e  e x p e c t e d  b e f o r e  
t l n a  1  r e a s s e s s R e n t  o f  t h e i r  t o l e r a n c e s .  

P h c s n e t  - t h i s  c c m p o u n d  p o s e s  n o  known d i e t a r y  r i s k ;  a d d i t i o n a l  
c z n c e r  s t u d i e s  a r e  i n  p r o g r e s s .  
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F o r  Lmmediate Release Contact: 
Thu r sday ,  May 25 Bob D r e y h s  20U293-9142 

Jeanne Whalen 20m83-7800 

EPA SUED BY STATE OF CALIfORNLA, AFGCIO, P D L I C  CITl.ZEN, 
NRDC ON CANCER-CAUSING PESTICIDES Dl PROCESSED FOODS 

KASKJ2JGTON - ?he  California attorney-generd, the AFLCIO,  PcbL'c Citizen, 

and t h e  N a t w d  Resource9 Defense Council today hled s federal law;uit*and s 

pe t i t ion  - to EPA challenging tbe sgency'r failure t o  safeguard tbe nab'on's food 

8uppF- f rom cancer-causing pegtidde residues. 

T h e  codi t ion w e d  that  proce9sed foods - such tu baby foods, juioes, 

=reds,  oils, a n d  tomato paste - m e  permitted to be sold w i t h  concentrated 

~ n o u o t s  of pes~e ide  r t s idu t s ,  in s d m  violation of the  law. 

T h e  lau*suit  d petitjon .bgother'make d e a r  t h a t  there  u e  a t  least 20 

p e s t i d d e s  now present  in processed foo& a t  levels requiring government regulation 

and for which t he  EPA i t s e l l  hes e~ idence  of cardnogenicity, indudiag dachlor, the 
EBDC's (maneb  a n d  mancozeb), DDt'P, and chlordimeform. But  the rweeping 

litigation m y  ad& r far gnahr number of t o d c  rhcmical9 for whi&. cancer 

k s -  by their maaufac turen  is undernay. 

The l a w n i t ,  m e d  in the U.S. District Court  in Sacramento, California, also 
a e n g e s  t h e  fdm of EPA to obtzin t h e  necessary data oh pcstiddes that  leave 

mn 'dues  in processed foods. This data is needed b enforce federal food and drug - 

laaa. EPA l r d o  data en mom ha h e q c a r t e n  of the pesticides cuirently in 
w e .  

e ha? r e q u i n g  EPA to identify c a o c e r e u i n g  pesticides in procisged 

f o o b  u d  to apply t h e  D e l m t y  anti-cater dau,c,' r s i d  Wa'am B. Scbd t r ,  an 

a k r n e y  a i t h  Public Citizen. rr.&g to collect the ddra and to a p ~ l y  the law, 

EPA jecpardizes  t h e  public h e d h  e z d  vio la to  t he  public trust.' D 

In addi t ion,  while EPA atnccy p a r d s  a g a i m t  ro-called 'new' p e s t i d d o  

t n k & g  f i e  ~ ~ ~ k e t ,  i t  h a  ref is t2  to apply the  l aw to scores of 'old' pestio'des 
b a t  have  been  lizGed t o  center. . . 

wNnr)Cl tAPr ,h 'h '  l.* 
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T h e  problem of the Amen'can food rupply, h not j u t  rpplec or Alaq it'r r 
f d e d  public poli cy,' $rid AI hfeyerhoff, redor rtlorncy with NRDC. The (are 

demomtTates the rbrwdity of r r e p d a b v  rystcm that prohibib hew' eancer but 

ignores 'old' cancer. Dozens of potentially eanccr-cawing c b e m i d r  u e  now being 

permjtbd in the American food ,upply becawe of this W-advised regulatory 

~chi2ophrcni.a by EPIC' 
Peg Stmenan'o, the AFLCIO', Director of Health m d  Safety, raid,'Action is 

needed now ta pet carcinogem out of our food and to contml other unnecessary 

tIp08urr to dangernu pesticide9. EPA'r policy of allowing high levels of cancer- 

causing older pe9tidde9 in foods is mother txemple of the rgencjr  failure to 

protect ~on9umers  a n d  workers born hmnfiJ p e s t i o d e ~  EPA r e e m  to be ~ a ~ i n g  

tha t  cancem caused by older pe~ticides uen't as bad as those caused by newer 
0 

products." 

Additional plaintias In the suit include aeverd indiriduds reprerented by 

Cflomia Rural Lcgd hsb tence .  
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Lists of Endangered Animal Species 
Known in Ecuador 
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Danta 
Ciervo enano 
LLama 

I Manati 
Delfin amaz6nico 
Cachalote 
Ballena azul 

t 

AVES 

Pingüino de Galapagos 
Cormorán no  volador 
Garza pico de espátula 

, Garza cucharón 
Pato negro 
Cóndor andino 
Gallinazo rey 

i 
Halcón peregrino 
Halcón pechinaranja 
Aguila crestada 
Harpía 
Gavilán dorsigris 
Loro carirrojizo 

1 Loro cacique 
Perico orejiamarillo 
Loro de mejillas doradas 
Giiacamayo militar 

PRESENTACION 
INTRODUCCION 

Pisos zoogeograficos del Ecuador 
Mapa zoogeográfico del Ecuador 

Chorongo 
Mono Araña 
Aullador de la costa 
Oso hormiguero gigante 
Flor de balsa 
Armadillo gigante 
Pacarana 
Puerco espín 
Zorro de orejas cortas 
Perro selvatico 
Oso de anteojos 
Nutria gigante 
Comadreja . 
Tigrillo 
Jaguarundi 
Gato pajero . 
Jaguar 
Tapir de la costa o gran bestia 

Papagayo de  Guayaquil 
Cuco terrestre franjeado 
Colibrí pico de espada 
Yumbo 
Tucan andino piquilaminado 
Mielero patirrojo 
Pájaro paraguas 
Gallo de la peña 
Cotinga púrpura 

REPTILES 

Tortuga gigante d e  
Galhpagos 
Tortuga verde 
Tortuga carey 
Tortuga laúd 
Cocodrilo de la Costa 
Caimán de Anteojos 
Caimán negro 
Boa constrictora 
Anaconda 
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f l a t  r e g i o n  w i t h  meandering r i v e r s ,  many o f  which are q u i t e  
l a r g e .  B i o d i v e r s i t y  i s  lower i n  t h i s  reg ion  t han  on the  f l a n k s  o f  
t h e  S i e r r a  o r  on t h e  lower s lopes,  and the  f l o r a  has many spec ies  
i n  common w i t h  t h e  r e s t  o f  t he  Amazon Basin. 

I t  i s  o n l y  w i t h  t he  recent  advent o f  o i l  e x p l o r a t i o n  and 
e x p l o i t a t i o n  t h a t  t h e  f o r e s t s  o f  t h i s  reg ion  have s u f f e r e d  
s i g n i f i c a n t  a l t e r a t i o n .  The easy access granted by t he  road 
networks assoc ia ted  w i t h  petroleum a c t i v i t i e s  and a  massive 
governmental c o l o n i z a t i o n  e f f o r t  have r e s u l t e d  i n  a  s i g n i f i c a n t  
r e d u c t i o n  of f o r e s t  cover .  We es t imate  t h a t  about 30% of t he  
f o r e s t s  have been conver ted t o  o t h e r  uses, l e a v i n g  about 30,000 
km2 s t i l l  i n  p r imary  f o r e s t .  

The r e g i o n  a t  t h e  base o f  t he  Andes, w i t h  premontane d r y ,  
humid, wet ,  and p l u v i a l  f o r e s t s ,  and lower montane humid and 
p l u v i a l  f o r e s t s  a r e  extremely b i o l o g i c a l l y  d i ve rse .  Th is  area of 
app rox ima te l y  39,000 km2 has been h e a v i l y  conver ted t o  
a g r i c u l t u r e ,  mos t l y  pas tu re  and cof fee.  We es t ima te  t h a t  about 
30% (11,700 km2) o f  these f o r e s t s  remain undis turbed.  

About 51%, o r  41,700 km2 o f  t h e  t o t a l  O r i e n t e  reg ion  (81,000 
km2) remains f o r e s t e d ,  o f  which a  l a r g e  p o r t i o n  i s  r e l a t i v e l y  
homogenous low land  f o r e s t  w i t h  lower b i o d i v e r s i t y  than t h e  f o r e s t s  
of t h e  Andean s lopes.  

Na t ionwide  (273,000 km2), we es t imate  t h a t  o n l y  26%, o r  
(72,000 km2) i s  s t i l l  c l o thed  i n  pr imary  f o r e s t ,  w i t h  more t han  
h a l f  (41,700 km2) o c c u r r i n g  i n  t h e  lowlands o f  t h e  Or ien te .  

3.2. D e f i n i t i o n  o f  "Species a t  R i s k "  

Va r i ous  i n t e r n a t i o n a l  t r e a t i e s  (e.g. CITES) o f f e r  d e f i n i t i o n s  
f o r  d i f f e r e n t  c l a s s i f i c a t i o n s  o f  endangerment: r a r e ,  threatened,  
endangered, e t c .  We have chosen t h e  broader l a b e l  "Species a t  
R i s k "  t o  cover  a l l  o f  these ca tegor ies ,  i n c l u d i n g  r a r e ,  
t h rea tened ,  endangered, reduced popu la t i on  and endemic, t h a t  
s i g n a l  a  need f o r  s p e c i a l  a t t e n t i o n .  I n  t h i s  way, we can focus on 
t h e  prob lem of  endangerment even though t h e  i n f o r m a t i o n  base does 
n o t  a l l o w  us t o  determine the  exac t  category f o r  a  p a r t i c u l a r  
spec ies  o r  p o p u l a t i o n .  

Under t h i s  system, a  species i s  a t  r i s k  when i t s  h a b i t a t  i s  
under t h r e a t .  We cons ider  any species endemic t o  Ecuador t o  be 
s u b j e c t  t o  a t  l e a s t  moderate r i s k  o f  e x t i n c t i o n  cons ide r i ng  t h e  
c u r r e n t  p r o t e c t i o n  s t a t u s  o f  pr imary  n a t u r a l  f o r e s t s .  Obv ious ly ,  
an i n d e t e r m i n a t e  number o f  species have a l ready  gone e x t i n c t  s i n c e  
o n l y  26% o f  t h e  o r i g i n a l  f o r e s t  cover i s  s t i l l  e x t a n t .  Other 
reasons t h a t  c o n t r i b u t e  t o  the  endangerment o f  p a r t i c u l a r  spec ies  
a r e  ove r -hun t i ng ,  n a t u r a l  pa tho log i ca l  epidemics and disease 
spread ing  f r om domestic animals. 



3.2.1 .  A n a l y s i s  o f  Species a t  R i sk  F o l l o w i n g  a Regional  Focus 

I n  Appendix 3.2, we present  a  d i scuss ion  o f  b i o l o g i c a l  
endemism i n  Ecuador. Based on numbers generated i n  t he  d i scuss ion  
o f  Appendix 3.1,  we a re  ab le  t o  es t ima te  t he  r i s k  s i t u a t i o n  f o r  
v a s c u l a r  p l a n t s  i n  t he  t h ree  reg ions  o f  Ecuador. Animal spec ies ,  
dependent on t h e  presence o f  und is tu rbed  vege ta t i on ,  can be 
expected t o  s u f f e r  t h e  same r i s k  f a c t o r s .  

Western Ecuador. 

I n  Tables 3.2 and 3.3, we p resen t  accumulated da ta  (Dodson 8 
Gen t r y ,  i n  p rep . )  concerning t h e  spec ies  o f  vascu la r  p l a n t s  a t  
r i s k  a t  f o u r  i n t e n s i v e l y  s tud ied  s i t e s  i n  western  Ecuador ( R i o  
Palenque Science Center,  Jauneche, Capeira,  and C e n t i n e l a ) .  
E x t r a p o l a t i o n  f rom these data  i n d i c a t e s  t h a t ,  o f  t h e  6,300 spec ies  
e s t i m a t e d  t o  occur i n  western Ecuador, 1,260 (20%) a re  a t  r i s k .  

Andean H ish lands .  

E x t r a p o l a t i o n  based on da ta  i n  Appendices 3.1 and 3.2 
i n d i c a t e s  t h a t  about 10,500 spec ies  o f  vascu la r  p l a n t s  occur i n  
t h e  S i e r r a  and t h a t  2,625 o f  those spec ies  (25%) a r e  endemic and 
t h e r e f o r e  a t  r i s k .  

S i m i l a r  e x t r a p o l a t i o n  i n d i c a t e s  t h a t  about  8,200 species o f  
v a s c u l a r  p l a n t s  occur  i n  the  O r i e n t e  and, o f  those ,  1,230 spec ies  
(15%)  a r e  endemic and a t  r i s k .  

Ga 1  a ~ a s o s  I s  1  ands. 

The Galapagos have a  n a t i v e  f l o r a  o f  702 spec ies  o f  which 228 
a r e  cons ide red  t o  be endemic (Wiggins and P o r t e r ,  1971). Thus 
32.5% o f  t h e  p l a n t  species a re  endemic vs .  20% i n  mainland 
Ecuador. The b a s i c  d i f f e r e n c e  between t h e  r i s k  s i t u a t i o n  on t h e  
GalApagos I s l a n d s  and t h a t  o f  mainland Ecuador i s  an i n t e r n a t i o n a l  
awareness ( p a r t i a l l y  due t o  eco tour i sm)  o f  t h e  p r e c a r i o u s  
s i t u a t i o n  o f  t he  GalApagos. T h i s  awareness has r e s u l t e d  i n  t h e  
a p p l i c a t i o n  of f a r  s t ronger  c o n t r o l  measures t h a t ,  a long  w i t h  t h e  
d i s t a n c e  from t h e  mainland, l ead  t o  more e f f e c t i v e  conserva t ion  
measures. S i m i l a r  awareness o f  t h e  r i s k  s i t u a t i o n  on t h e  mainland 
must be developed i f  the  a larming r a t e  o f  b i o d i v e r s i t y  l o s s  i s  t o  
be t hwar ted .  



Table 3 .2 :  Comparison o f  t h e  s t a t u s  o f  vascu lar  p l a n t  spec ies  a t  
f o u r  s i t e s  i n  Western Ecuador. 

RPSC Jauneche C a ~ e i r a  C e n t i n e l a  

Vascu lar  p l a n t  spec ies repor ted :  1 2 8 9  7 2 8  7 7 2  1 1 6 4  
C u l t i v a t e d  p l a n t  spec ies:  21 5 136  1 4 1  1 7 7  ----- ----- ----- ----- 
N a t i v e  p l a n t s :  1 0 7 4  5 9 2  6 3 1  9 8 7  
Species now e x t i r p a t e d  a t  s i t e :  2 5  1 8 4  ----- ----- ----- ----- 
Remaining n a t i v e  p l a n t s :  1 0 4 9  5 9 2  6 3 0  9 0 3  

Tab le  3 . 3 :  Risk  s i t u a t i o n  a t  4  s i t e s  i n  western Ecuador 
(Species a t  extreme r i s k  due t o  sma l l  p o p u l a t i o n s )  

RPSC Jauneche C a ~ e i r a  C e n t i n e l a  

Endemic t o  s i t e  . . . . . . . . .  1 8  5 0 - + 8 4  
Found a t  o t h e r  s i t e s  i n  reg ion .  . 4 9  1 2  1 8  1 7  
Species o f  broad d i s t r i b u t i o n  . . 3 9  3 3  6 3  ? 
Species w i t h  sho r t - t e rm  

s u s t a i n a b l e  popu la t i ons  a t  s i t e  9 4 2  5 4 2  5 5 9  ? 
Species a t  r i s k  on a long  te rm 

b a s i s  . . . . . . . . . . . . .  3 1 2  73  1 8 7  ? 
Species n o t  a t  r i s k ,  p r i m a r i l y  . . .  due t o  wide d i s t r i b u t i o n  6 7 0  4 6 9  3 7 2  3 0 0  
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ANEXO A 

TABLA NO. 1 

NUMERO TOTAL DE CASOS DE INTOXlCAClON POR PLAGUICIDAS DESDE 1984 
A 1988 - ECUADOR 

----------------------------------------------------------------------------- 

ANO 1984 1985 1986 1987 1988 T m A L  

............................................................................................ 

No. de casos de inbx. 75 222 27) 35 1 360 1283  
por plaguicidas. 

~~ : M.S.P. - Divisibn Epidemiol6gica - 1989 

n A B O R A C I O N :  Fundacibn Enfermera - 1989 



ANEXO B 

TABLA NO. 2 

NUMERO DE CASOS DE IKTOXICACION POR PLAGUICIDAS POR PROVINCIAS 

DESDE 1984 A 1988 - ECUADOR 

---------------------------------------------------------------------------------------------- 

PROVINCIA 1984 1985 1986 1987 1988 TUTAL 

Carchi 
Imbabura 
Pichincha 
Cotopaxi 
Tungurahua 
Bollvar 
Chimboram 
Cañar 
Azuay 
Loja 
Esmeraldas 
Manabí 
Guayas 
El Oro 
Napo 
Pastaza 
Morona Santiago 
Zamora Chinchipe 
Galkpagos 

TOTAL 75 222 275 351 360 1.28 
---------------------------------------------------------------------------------------------- 
FUIlTE. M.S.P. - Divisi6n de Epidemiologia - 1989 

ELABORACION: Fundaci6n Enfermera - 1989 



ANEXO C 

TABLA Na3 

DlSTRlBUCION DE TASAS DE INCIDENCIA DE INTOXICACIONES POR 
PLAGUICIDAS SEGUN PROVINCIAS ( 1984- 1958) 

QUITO-ABRIL 1989 

- - 

PROVINCIA TASAS DE INCIDENCIA/ 100.000 h b s  

CARCH 1 
IMBABURA 
PICHCINCH A 
COTOP A X I 
TUNGURAHUA 
BOLIVAR 
CHIMBORAZO 
CARAR 
AZUAY 
LOJA 
ESMERALDAS 
MANABI 
LOS RIOS 
GUAYAS 
EL ORO 
NA PO 
PASTAZA 
MORONA SANTIAGO 
ZAMORA CHINCHIPE 
GALAPAGOS 

FUENTE: M i n i s t e r i o  de S a l u d  Públ ica ,  Divisi6n de Epidemiolog la  
ELABORACJON: F u n d a c i o n  E n f e r m e r a  Abr i l  1989 



Annex 8. 

a. List of Material Needed for the MAG/SV 
Laboratory in Guayaquil and Estimated Costs 

b. Project Proposal for the MAG/SV Laboratory 
in Guayaquil 
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h r a  Ilncor un a n d l i o i o  c u m t i t n t i v o  do un pcs t ic i r la ,  e o  d e c i r ,  p2i.n 

dclcrminar  l a  can t idad  do int-perliento a c t i v o  r~uo  t i e n e  una forrmda- 

c i6n ,  e s  n o c e e r i o ,  hace r l o  p o ~  c l  métalo de  Espectorotornctrfn ul- 

k i t i n n t e  ou t e  procoso Be enpcc i f icnn  lar .  lon,rritiid?r, d e  o ~ ~ d a ,  r l  r- 

go para una buwa  c iwnt i f ic r ic i6n  tlc dstor. conpucztos y n l  dmbilo ¿Ir! 

apl icac ibn .  

Do e s t a  m n c r a  nc ind ican  las condiciones dc  a n 5 l i c i s  do l nu  iormi- 

l rcioi icn d c  p r d u c t o s  f i tos? .n i tn i . ios  pa r a  dctorrninar I n  r iqucza  t l n l  

p r i n c i p i o  a c t i v o  (lc l o s  f~ rmu l~a lo r . .  Esto mEtodo eo r<pido ,  czpoci- 

r i c o  y preciso.  

Dcsdo ~ L C C  ya al& ticrnpo, espccinlmente desde quc c l  Cobicrno -11- 

t e r i o r  d e c r e t ó  l a  l i b r e  importnci6ii do p e s t i c i d a s ,  e o t e  mcrcxio S? 

p ros t i t uyó  y d i v i a m e n t e  vicncn donimcias d c  o s t ~ i  f::lr.ific:ici6n h s  

bionilo comprobndo nuchas veccG con o n 5 l i s i s  hcc l~oa  en l nbo rn to r i o s  

njeiior, e s t a  anoi~nl fn ,  trl e s  c l  criro de l a  f.:lsificnción d c l  ITPA- 

Mil por z rena  de rrnr pin tada ;  PROln'O por s a l  oo-insdri. color2ndri; 

AlT\NlJX por har ina ,  MYCOIJ por  Kcrex; FVISZT por h a r i ~ i a ,  Ilr;;RB171- 

DAS pr dc idos  d i f o r s n t e s  o petrd leo  *c., en Cin os 1arc;o nombrzr 

l n  cant idnd do producto3 que Ilriii cnfdo cn ln!: rorlos 115 l o s  r::lr;iri  

c n d o r o ~  l o s  cu7.les rr! enriquecen i l fc i ta rnonto  a c o z t a  d c l  b o l s i l l o  

rlcl incauto  a u i c u l t o r .  

El ob j c t i vo  czpec l i i co  de l a  ntlqiiisicibn de u11 Er.pcctoTot6motro i& 

t r a v i o l c t n  e s  la de d e t e c t a r  l n  d u l t e r a c i ó n  do l o s  p o c t i c i d s s  a 

todo n i v e l ,  p r a  de e s t a  m-tnera c v i t a r  l a  e r t a f a  nr~c vienen siciido 

ob jo to  l o s  cagricul tores 51 a d q u i r i r  cn e 1  mercarlo 10s p r d u c t o s  

EL ECUADOR H A  SIDO, ES Y SERA PAIS AMAZONICO 

156 

BESTAVAILABLE COPY 



MlNlST ERlO DE AGRICULTURA 
Y GANADERIA 

SUBSECRETARIA DE LA COSTA 
Y REGION INSULAR. 

AVENIOA OUITO 402 Y PAORE S O U N O  
TELEFONOS: 280540 - S7789  - t S 5 T  

GUAIAOUIL - ECUADOA 

'qufmicoc para o1 control de plxar;,  cn~crmcdri.iloc;.lon cu.?.los rulr?n?r. 

ilr? Lancr un a l t o  cocto, on m~icl~an ocnnioncz no l c o  z i n c  do n-irln 

por trataroe dc una faloificacibn. 

4- QUE SS niI;DE AJiALIíYdl Coi1 EL ESI'E'inORTl'Ol'oWPnO UL'l'lUVlULCl'A. 

Con este  erluipo se pueden analiznrr 

hz~ct ic ic iar ,  y Acnricidno or~niioclorndosr 

ALDIt DI 

DJYP 

DITOLWL 

CIrn .WLFJI  

nmnni 
mrr: 
1IClI 

II~zI"l'IZ7MRO . 
LII~~+'JIO 

'M!J'rlAI)rnl~ 

DIc0;QL 

BEST AVAILABLE COPY 



hIII4ISTERIO DE AGRICULTUFIA 
Y OANADEAIA 

SUBSECRETARIA DE IA .COSTA 
Y REGION lNSUlAR 

AVEUIDA OUlTO -2 Y PADRE SOLANO 
IECEFONOS: Z B W O  - ')PllOü - 

GUAVAOUIL - ECUADOR 

Otros IIcrbicidsr.: 

C:iib~!mtoo 

lknomilo. 

EL ECUADOR HA SIDO, ES Y SERA PAlS AMAZONlCO . 

BES J AVAILABLE COPY 



MINISTERIO DE AGRICULTURA 
Y OANADERIA 

SUBSECRETARIA DE LA COSTA 
Y REGION INSUUR 

LVENlDA WlTO 402 V PADRE SOLANO 
TELEFONOS: IDUD - 5977m - a5m 

QUAYAOUIL - ECUADOR 

EL ECUADOR HA SIDO, ES Y SERA PAlS AMAZONICO 

BESTAVAILABLE COPY 



Annex 9. 

LABORATORY LIST - YEAR 1 



JABORATORY LIST - YEAR 1 

GAS chromatograph W/E.C.D. & F.P.D. 

Fst. Cost 

$30,000 

HPLC (carbamates, glyphosates, etc.) W & florescent det. 50,000 

Hamilton syringes 701N (6) 150 

Dual pen recorder w/extra pen cartridges 2,000 

Extra columns (5) prepacked 400 

Septums, ferrules, etc. 500 

Recorder chart paper 

Gases for G.L.C. 

Nitrogen (24 tanks) zero grade 

Air commercial grade (12 tanks) 

Hydrogen generator 

2-stage gas regulators (2) for air & N2 

Supelco gas purifier for N2 

Refills for purifier (6) 

U.S.A. 
Developing Country + 20% 

Solvents (nanograde or pesticide quality) 

Acetone (24 gallons) 

Pet. ether (24 gallons) 

Hexane (12 gallons) 

Dichloromethane (4 gallons) 

Acetonitrile (12 gallons) 

Benzene (2 gallons) 

Methanol (2 gallons) 

Ethanol (2 gallons) 

Diethyl ether (8 gallons) 

U.S.A. 
Developing Country + 50% 



Chemicals 

Potassium or sodium hydroxyde pellets (500 gm) 

Florisil (25 lbs. PR grade-Floridin Co.) 

Celite 545 (500 gm) 

Magnesium oxide (1 kg) 

Sulfuric acid (1/2 gallon) 

Fuming Sulfuric (1/2 gallon) 27-33% 

Sodium sulfate, anhydrous, granular (10 lbs) 

Sodium chloride (1 kg) 

U.S.A. 
Developing Country + 50% 

Equipment 

Water bath - capable of 100'~ 
Oven capable of 130'~ 

Analytical balance (5  0.1 mg) 

Explosion proof blender 

Rotavap 

Timer 

Water distillation device 

Stopwatch 

Centrifuge 

Pipette washer 

Rotary extractor 

Test tube rack (2) 

Calculator 

Lab stand and clamps, O-rings 

U.S.A. 
Developing Country + 20% 



Glassware 

Florisil columns 24 mm 0.0. x 300 m w/stockcock (10) 

Separatory funnels 

1 1  (6 

500 ml (6) 

250 ml (6) 

125 ml (6) 

60 ml (6) 

Graduated cylinders 

100 ml (6) 

50 ml (6) 

25 ml (6) 

10 ml (6) 

Pipettes, volumetric 

1 ml (12) 

2 ml (12) 

3 ml (12) 

4 ml (12) 

5 m l  (12) 

10 ml (12) 

Pipettes, delivery 

0.5 ml (12) 

1 ml (12) 

2 ml (12) 

5 ml (12) 

10 ml (12) 



Glassware (Cont Id) 

Buchner funnel (2) 152 nun I.D. 

Vacuum flask (2) 2 liter 

Volumetric flasks 

200 ml (12) 

100 ml (12) 

50 ml (12) 

10 ml (12) 

Funnels, short stem, filering, 100 mm diameter (6) 

Funnels, long stem, paper filter, 100 mm diameter (6) 

Funnels, powder 75 mm diameter (12) 

Beakers 

10 ml (12) 

30 ml (12) 

100 ml (12) 

250 ml (12) 

400 ml (12) 

1 liter (6) 

Kiderna-danish flasks, 500 ml (6) 

3-ball Snyder columns (6) 

Mills tubes, graduated, 10 ml (24) 

19/22 t stoppers (24) 

Glass beads box 

Rubber bands box 

Micro snyder columns, modified 

Columns, 24 nun I.D. x 300 mm, plain (6) 



Glassware (Cont'd) 

Glass wool 2 pkgs 50 

Aluminum foil 10 boxes of 25 sq. it. 10 

Soxhlet extraction tube w/condernser (2) & thimbles 300 

Culture tubes, 16 mm x 125 mm, teflon lined screw cap (144) 106 

U.S.A. 4,030 

Developing Country + 50% 6.000 

TOTAL 




