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FOREWOl\.D

The Agency for International Development (AID) has prepared this
programmatic Environm~ntal Impact Statement (EIS) on its pest manage
ment activities with the assistance of Midwest Research Institute (MRI)
and RvR Consultants. Included are activities conducted, supported or
othervrise assisted by AID for the procarement or use of pesticides.

The draft of this EIS was distributed to the Department of State,
the Council on Environmental Quality (CEQ), the U.S. Environmental
Protection Agency (EPA), and other federal agencies with jurisdiction
by law or special expertise with respect to the environmental impact
involved, members of Congress, and members of the public for their re
view and comment. In addition, the draft was distributed to concerned
international organizations, foreign governments entitled to receive
AID assistance, and AID overseas Missions.

A number of substantive comments received from reviewers of the
draft EIS have been incorporated into this document. Copies of all
comments received on the draft have been included in a n'.w Appendix H.
Copies of this final statement will be sent to all who made substantive
comments on the draft EIS.

Comments and requests for additiDnal infDrmation should be addressed
to Environmental Coordinator Albert Printz, Agency for International
Development, Washington, D.C. 20523.

This EIS consists of two volumes: Volume I - Environmental Impact
Statement, and Volume II - Apper.dices.
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I •

MembershIp of the National Academy of Sciences (NAS) committees ~no

studied the environmental aspects of AID's foreign assistance programs
and pest control problems in January 1970 a=e listed below.

NAS Ad Hoc Panel on Environmental Aspects of Foreign Assista~ce Programs

Meeting en January 9, 1970

Dr. Roger Revell~ (ChaiDnan), Director, Center for population Studies,
Harvard University, Cambridge~ Mas~achusetts

Dr. W. Frank Blair, Department cf Zoology, University of Texas, Austin,
Texas

Dr. Harrison Brown, Division of Geological Sciences, Cali=ornia Institute
of Technology, Pasadena, California; Foreign Secretary, National Academy
of Sciences

Dr. Sterling Brubaker, Resources for the Future, Washington, D.C.

Dr. Theodore C. Byerly, Office of the Secretary, U.S. Depar~ent of Agri
culture, Washington, D.C.

Dr. Edward D. Goldberg, Department of Chemistry, Scripps Institution of
Oc~anography, La Jolla, California

Dr. Wayland J. Hayes, Jr., School of Medicine, Vanderbilt University,
Nashville, Tennessee

Dr. Hans Landsberg, Resources for the Future, Washington, D.C.

Dr. Thomas F. Malone, Vice President and Director of Research, The Travelers
Insurance Company, Har~ford, Connecticut

Dr. D. Freeman Peterson, Dean, College of Engineering, Utah State Uni
versity, Logan, Utah

Dr. David Pimentel, Head, Department of Ecology and Limnology, State Uni
versit7 of New York College of Agriculture, Cornell University, Ithaca,
New York

Dr. Thayer Scu~der, Division of Humanities and Social Sciences, California
Institute of Technology, Pasadena, Culifornia



Meeting on January 14-15, 1970

Special Ad Hoc Panel on Environmental Aspects o[ AID Pest Control Problems

Dr. Herbert Haller, Natioro.al Agricultural Chemicals Association, Washington,
D.C.

3

Dr. Gunter Zweig, Life Sciences Division: Syracuse University Research
Corporation, Syracuse University, Syracuse, New York

Dr~ Kenneth C. Walker, Agricultural Research Service, USDA, Washington,
D.C.

: ',, ,

Dr. Ray F. Smith, Department of Entomology and Parasitology, University
of California, Berkeley, California

Dr. George Pierce, Technical Development Laboratories, National Communicable
Disease Center, U.S. Public Health Service, Savannah, Georgia

Mr. Ho~ard Merrill, Division of Wildlife Research, Bureau of Sport Fisheries
and Wildlife, Department of the Interior, Washington, D.C.

Dr. Harry Keil, Fruit and Nut Crop5 Research Branch, Agricultural Research
Service, USDA, Beltsville, Maryland

Dr. J. L. Hourrigan, Animal Health Division, Agricultural Research Service,
USDA, Washington, D.C.

Mr. George D. Peterson, Jr. (Chairman), Office of Agriculture and Fisheries,
Bureau for Technical Assistance, AID, Washington, D.C.

Dr~ Wm. B. Ennis, Jr., Crops Protection Research Branch, Agricultural
Research Service, USDA, Beltsville, Maryland

Dr. George M. Woodwell, Division of Biology, Brookhaven National Labora
tory, Upton, Long Island, New York

Dr. Ray F. Smith, Department of Entomology apd Parasitology, University
of California, Berkeley, California

Dr. G. F. Stewart, Department of Food Sciences and Technology, Univer
sity of California, Davis, California

Dr. Elvio Sadun, Chief, Division of Medical Zoology, Army Research Insti
tute, Walter Reed Hospital, Washington, D.C.

Dr. Harold A. Thomas, Jr., Center for Population Studies, Harvard Univer
sity, Cambridge, Massachusztts
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APPENDIX B

CURRENT AND HISTORICAL PESTICIDE DATA
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This appendix serves as a qualitative and quantitative information base
for those pesticides discussed in the body of this report. The pesticides in
clude those which appeared on the historical AID list of approved and con
ditionally eligihle pesticides~ those ~~ich ~~ has financed in the past for
use in less developed countries, and those which AID anticipates using in
the near future.

6
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III. Profiles of 16 Important Pesticides

II. Historical Summary of AID Pesticide Prc,curement

This appendix is divided into three sections as follows:

I. ~~ Historical Pesticide Procurement Plocedures

The historical AID pesticide procurement procedures as they exist~d

prior to the stip~lation and court order of December 5, 1975, ana the quan
titative data for AID-financed pesticide procurements s~.ce FY 1973 arc given
first. In the last section, specific information is given on 16 pesticides
which have been identified for possible use in AID programs in less developed
countries.

. \



AID HISTORICAL PESTICIDE PROCUREMENT PROCEDURES

"Pesticides are biologically active substm.-::bs which are
toxic to one or more forms of life. They require: ~~eater care
in handling and use than most other commodities. For these
reasons, AID works closely with the U.S. Environmental Protec
tion Agency and the pesticide industry in developing its poli
cies concerning pesticides wbich are appropriate for AID financ
ing. While careful consideration is given to the diverse needs
of recipient countries, and every effort is made to provide a
sufficiently wide range of eligible pesticides to cope with most
problems, AID is obliged to review the proposed utilization and
application of certain pesticides in the recipient country prior
to authorizing their procurement under AID financing. Within
this context, AID, has established those cdtegories of pesti
cides which are (a) eligible for AID financing without referral
to AID/Washington for review, and ,b) those pesticides of a more
toxic or more environmentally degrading nature, which are condi
tionally eligible subject to the prior review and approval by
AID/Washington" (1).

1his quotation briefly describes the procedures that were applicable
to AID procurement of pesticides prior to 1976. As was set forth in the
text of this EIS, the concept and use of a commodity eligibility list is
E.2! part of the future AID pest management program.

Table B-1 shows the historical AID list of approved and conditionally
eligible pesticides (1). Pesticides in this list which were not identified
by an asterisk (*), and which conformed to AID product and packing specifi
cations were considered "AID-approved." The pesticides in the list identified
by an asterisk were the "conditionally eligible" pesticides; these pesticides
required special handling and use precautions for pu=poses of safety, limi
tation of environmental damage, and effectiveness. Accordingly~ prior to
the placing of contracts or orders for any pesticide identified by an a~ter

isk (*), a detailed certification from a qualified host government official
was submitted to the Director ~f the AID Mission or AID representative in
that country. The director or representdtive transmitted this certification
to COM/CPS, AID/W for review and approval of the specifically proposed pur
chase. AID/W reserved the right to disapprove AID financing of any "con
ditionally eligible" pesticide when, in its judgment, the proposed use or
application of the material posed serious toxicological and/or environmental
hazards.
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7

TABLt: ~-l

CPMC, Technical
(Sched. B No. 512.0672)

Bux, 37'70 EC
(Sched. B No. 599.2040)

Bux, 25% EC
(Sched. B No. 599.2040)

Butachlor, 5% G
(Sched. B No. 599.2080)

Bux, 50% Mixture
(Sched. B No. 599.2040)

Bux, 65% Mixture
(Sched. B No. 599.2040)

Butachlor, 6070 EC
(Sched. B No. 599.2080)

Butachlor, Technical
(Schea. B No. 512.0632)

Bromacil, 80% WP
(Sched. B No. 599.2080)

Benomyl, 50% WP
(Sched. B No. 599.2075)

Bacillus thuringiensis
Berliner (B.T.), bOOO 10
(Sched. B No. 599.2040)

Bacillus thuringiensis
Berliner (B.T.),7500 WY
(Sched. B No. 599.2040)

*Calcium Cyanide, 42% Dust
(Sched. B No. 514.7035)Bacillus thuringiensis

Berliner (B.T.), 16000 WP
(Sched. B No. 599.2040)

*Required Host Government Certification and AID/Washington prior approval.

Acephate, Technical
(Sched. B No. 512.0659)

Acephate, 75% SP
(Sched. B No. 599.2035)

Alachlor, Technical
(Sched. B No. 512.0632)

Alachlor, 43~, EC
(Sched. B No. 599.2080)

Alachlor, 10'0 G
(Sched. B No. 599.2080)

Atrazine, 80% WP
(Sched. B No. 599.2080)

ALPHABETICAL LISTING OF HISTORICAL AID APPROVED
'AND CONDITIONALLY ELIGIBLE PESTICIDES

Ametryne, 78% WP
(Sched. B No. 599.2080)

*BHC, 10% G
(Sched. B No. 599.2030)

(Bureau of the Census Classi~i~ations,

Schedule B Codes, in parentr.~ses)

*BHC, Technical 13%
(Sched. B No. 512.0649)

*EHC, Technical 40%
(Sched. B No. 512.0649)

*Azinphos-Methyl, 20% EC
(Sched. B No. 599.2035)

*Aldrin, 40% WP
(Sched. B No. 599.2030)

*Aldrin, Technical
(Sched. B No. 512.0642)
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*Req'~ired Host Government Certifica.tion and AID/washington prior approvaL

Captafo1, Technical
(Sched. B No. 512.0610)

Captafo1, 80% ~~

(Sched. B No. 599.2075~

Captafol, 39% Suspension
(Sched. B No. 599.2075)

Captan, Technical
(Sched. B No. 512.0610)

Carbaryl, Technical
(Sched. B No. 512.0672)

Carbaryl, Technical Preground
(Sched. B. No. 512.0672)

Carbaryl, 85% WP
(Sched. B NO. 599.2040)

*Carbaryl 8%/BHC 8% G
(Sched. B No. 599.2040)

*Carbofuran, 75% Concentrate
(Sched. B No. 512.0672)

*Carbofuran, 3% G
(Sched. B No. 599.2040)

*Carbophenothion, Technical
(Sched. B No. 512.0659)

Chlordane, Technical
(Sched. B No. 512.0642)

Ch1orobenzilate, Technical
(Sched. B No. 512.0649)

Chlorotha1or.il, 75% WP
(Sched. B No. 599.2075)

Ch1orpyrifos, Technical
(Sched. B No. 512.0659)

Chlorpyrifos, 62% Concentrate
(Sched. B No. 599.2035)

Chlorpyrifos, 41% EC
(Sched. B No. 599.2035)

*DDT, Technical
(Sched. B No. 512.0640)

*DDT, 75'7. WP
(Sched. B No. 599.2025)

DEF, 70% EC
(Sched. B No. 599.2080)

*DSMA, Technical
(Sched. B No. 512.0632)

2, 4-D Acid, Technical
(Sched. B No. 512.0620)

2, 4-D Alkanolamine Salt, 60% WS
(Sched. B No. 599.2080)

2, 4-D Butyl Ester, Technical
(Sched. B No. 512.0620)

2, 4-D Dimethylamine Salt, 49% WS
(Sched. B No. 599.2080)

2, 4-D Isopropyl Ester, !echnica1
(Sched. B No. 512.0620)

2, 4-D Sodium Salt, Technical
(Sched. B No. 512.0620)

Dalapon-Na, Technical
(Sched. B No. 512.0632)

*Dialifor, Technical
(Sched. B No. 512.0659)

Diallate, 46% EC
(Sched. B No. 599.2080)

I
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*Requir~d Host Government Certification and AID/Washington prior approval.
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*Diphacinone, 0.106% Concentrate
(Sched. B No. 599.2010)

*Diphacinone, 0.1% Concentrate
(Sched. B No. 599.2010)

Endosulfan, 35% EC

Eptam, Technical
(Sched. B No. 512.0632)

*Diphacinone, 0.005% Bait
(Sched. B No. 599.2010)

Endosulfan, Technical
(Sched. B No. 512.0672)

*Endrin, Technical
(Sched. B No. 512.0642)

Ethion, 4n. EC
(Sched. B No. 599.2035)

Dyrene, 50% WP
(Sched. B No. 599.207~j

Dyrene, 80% Concentrate
(Sched. B No. 512.0610)

Diuron, 80'7. \olP

(Sched. B No. 599.2080)

Diuron, Technical
(Sched. B No. 512.0632)

Dioxathion, Technical
(Sched. B No. 512.0659)

Dinocap, 37% Concentrate
(Sched. B No. 599.2075)

Di.nocap, 25% WP
(Sched. B No. 599.2075)

*Dieldrin, Technical
(Sched. B No. 512.0642)

*Dieldrin, 19% EC
(Sched. B No. 599.2040)

*Dicrotophos, Technical
(Sched. B No. 512.0659)

Dikar (Mancozeb-Dinocap), 80%
Mixture (Sched. B No. 599.2040)

Dinocap, Technical
(Sched. B No. 5l2.C610)

Dimethioate, 38% EC
(Sched. B No. 599.2040)

Dicofo1, Technical
(Sched. B No. 512.0672)

Dicofol, 42'i~ EC
(Sched. B No. 599.2030)

Dich1orvos. Technical
(Sched. B No. 512.0659)

Diazinon, 14'7. G
(Sched. B No. 599.2035)

Dicofol, 19% EC
(Sched. B No. 599.2030)

Diazinon, 48% EC
(Sched. B No. 599.2035)

Dibromochloropropane, Technical
(Sched. B No. 512.0680)

Dich1oropropane-Dichloropropene,
Mixture (Sched. B No. 599.2040)

Diazinon, Technical
(Sched. B No. 512.0659)
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*Required Rost Government Certification and AID/Washingt0n priOJe approval.

I

Maneb, 85% Concentrate
(Scheu. B No. 512.0610)

Malathion, ULV S'6~~ Concentrate
(Sched. B No. 599.2035)

*MSMA, 59% Technical
(Sched. B No. 512.0632)

Mancozeb, 80% WP
(Sche~. B No. 599.2065)

Malathion, 50% WOP
(Sched. B No. 599.2035)

*MSMA, 51% Technical
(Sched. B No. 512.0632)

MCPA (MC~ Acid), Technical
(Sched. B No. 512.0632)

*Lindane, Technical
(Sched. B No. 512.0649)

*MSMA, 46% EC
(Sched. B No. 599.2080)

*MSMA, 48% EC
(Sched. B No. 599.2080)

Malathion, 57% EC
(Sched. B No. 599.2035)

Mal~thion, 82% EC
(Sched. n No. 599.2035)

Malathion, Technical
(Sched. B No. 512.0659)

Leptophos, 50% WP
(Sched. B No. 599.2035)

Leptophos, 29% EC
(Sched. B No. 599.2035)

*HeptachlDr, 5% G
(Sched. B No. 599. ;:030)

Leptophos, Technical
(Sched. B No. 512.0659)

*Heptachlor, Technical
(Sched. B No. 512.06-+2)

Imidan, 50% WP
(Sched. B No. 599.2035)

~~eptachlor, 2% C
(Sched. B No. 599.2030)

Fluorodifen, Technical
(Sched. B No. 512.0632)

lmidan, Technical
(Sched. S No. 512.0659)

*Heptach1or, 7% G
(Sched. B No. 599.4030)

~neptachlor, 32% EC
(Sched. B No. 599.2030)

*Heptachlor, 10% G
(Sched. B No. 599.2030)

*Heptachlor, 40% WP
(Schad. B No. 599.2030)

Fenthion, 50% EC
(Sched. B No. 599.2035)

Fenthion, Technical
(Sched. B No. 512.0659)

Gardona, Technical
(Sched. B No. 512.0659)

*Ethylene Dibromide, Technical
(Sched. B No. 512.0680)



*Required Host Government Certification and AID/washiilgton prior approval.

*Methamidophos. Technical
(Sched. B No. 512.0659)

*Methamidophos, 51% Concentrate
(Sched. B No. 599.2035)

*Methomyl, Technical
(Sched. B No. 512.0672)

*Methomyl, 90% SP
(Sched. B No. 599.2040)

*Methomyl, 24% solution
(Sched. B No. 599.2040)

Methoxychlor, Technical
(Sched. B No. 512.0649)

"*Methyl Bromide, Techni~cal

(Sched. B No. 512.0680)

*Methyl Bromide-Chloro1?icrin,
Mixture (Sched. B No. 599.2040)

*clethyl rarathion, Technical
(Sched. B No. 512.0652)

""*Monocrotophos, 55% Concentrate
(Sched. B No. 599.2035)

*Monocrotophos, 38% EC
(Sched. B No. 599.2035)

Naled, Technical
(Sched. B No. 512.06.59)

Nitralin, 75% WP
(Schad. B No. 599.2080)

Nitrofen, Technical
(Sched: B No. 512.0632)

Nitrofen, 50% WP
I (Sched. B No. 599.2080)

! ,~
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Nitrofen. 2570 EC
(Sched. B No. 599.2080)

Ordram, Technical
(Sched. B No. 512.0632)

Oxydemeton-methyl, 50% EC
(Sched. B No. 599.2035)

Oxydemeton-~ethyl, ULV 49%
Concentrate (Sched. B No.
599.2035)

Oxydemeton-methyl, 25% EC
(Sched. B No. 599.2035)

PCNB, Technical
(Sched. B No. 512.0610)

Phosa1one, 35% EC
(Sched. B No. 599.2035)

*Picloram, 25% Concentrate
(Sched. B No. 599.2080)

*Pic1oram, 12% G
(Sched. B No. 599.2080)

*Pic1oram 10%/2, 4-D Acid 40%,
Mixture (Sched. B No. 599.2080)

Piperonyl Butoxide, Technical
(Sched. B No. 512.0672)

Propachlor, 20% G
(Sched. B No. 599.2080)

Propanil, Technical
(Sched. B No. 512.0632)

Propanil, 35% EC
(Sched. B No. 599.2080)
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Propanil, 35% EC, Tropical Formu
lation (Sched. B No. 599.2080)

Sencor, Technical
(Sched. B No. 512.0632)

Sencor, 50% WP
(Sched. B No. 599.2080)

*Torbidan, 4:2:1 EC
(Sched. E No. 599.2020)

Toxaphene, Technical
(Sched. B No. 512.0642)

Toxaphene, 90% Concentrate
(Sched. B No. 599.2030)

*Zinc Phosphide, Rodenticide
(Sched. B No. 599.2010)

Zineb, 85% Concentrate
(Sched. B No. 512.0610)

Toxaphene, 15% G

(Sched. B No. 599.2030)

*Toxaphene/DDT 4:2EC
(Sched. B No. 599.2020)

Triallate, 10% G
(Sched. B No. 599.2080)

Trichlorfon, 80% SP
(Sched. B No. 599.2035)

Trichlorfon, ULV 39% Concentrate
(Sched. B No. 599.2035)

Trichlorfon, 5% G
(Sched. B No. 599.2035)

Trifluralin 45% EC
(Sched. B No. 599.2080)

Warfarin, 0.025% Concentrate
(Sched. B No. 599.2010)

*Zinc Phosphide, Technical
(Sched. B No. 514.7099)

*Required Host Government Certification and AID/Washington prior approval.
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TABLE B-2

AID-FINANCED PESTICIDES NOT LISTED ON THE HISTORICAL AID-APPROVED
PESTICIDES OR AID CONDITIONALLY ELIGIBLE PESTICIDE LISTS*

prefar® (Bensulide)
Pronox Fish® (Rotenone and Sulfoxide)
Pyrocide
R-7465 (Napropamide~

Racuza® (Disugran)
Repellent 874
Resycure
Resypox
RO-Neet® (Cycloate)
Sprayway
Temik.® (A1dicarb)
Texaco Aerosol
Thiabendazole
Triplemix
Vern~ (Vernolate)
VitavaX® (Carboxin)

Amiben Methyl Ester
AT 665
Attak
Avenge® (Difenzoquat)
Black Flag Spray
Dacthal®
Diethyl Toluamide (DEET)
Dowcide r® (2,-phenylphenol)
Ethephon
Ethylene Dichloride
Ethyl Parathion
Herban® (Norea, Noruron)
Household Spray
Lethane® 384
Mercuric Chloride
Mirex
Phosphamidon

In the past~ pesticides Which did not appear on the AID list in Table
B-1 have been financed by AID after the proper review and approval by AID/W.
Between July 1972 and March 1976, AID financed 33 pesticides which were not
included in the historical AID pesticide list (Table B-1), anc. Which were
used by recipient countries (2). These 33 pesticides are shown in Table B-2.

Proposed procurements of pesticides not included in this AID listing
(Table B-1) were approved on a case-by-case basis. ~Hosc·governmentsand/or
importers provided all pertinent details relating to the specific pesticide
desired in order to expedite review by AID/W. Detailed information on each
product was obtained from the producer and included product and packing
specifications, hist~ry of use, effectiveness of material, toxicity, and
potential environmental hazards o Producers approached AlD/W directly for
review of those products unde! active conside~ation by cooperating countries
for AID financiI:g. Cooperating country requests for eligibility of more
!:oxic and envirc:nmentally degrading pesticides were accompanied by a Host
Government Certification provided by AID.

Source: Reference 2.
* Financed by AID for recipient countries between July 1972 and March 1976.
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HISTORICAL SUMMARY OF AID PESTICIDE PROCUREMENT

Data obtained from a thorough search by COM/CPS of relevant A:D Finan
cial Ddta Records covering the period FY 1973 to FY 1976 (through April 1976)
revealed that 67 active ingredients were financed by AID for recipien~ coun
tries; 13 pesticidal products of unidentified or unknown amounts of active
ingredients were also purchased by AID. The data represent all known AID
financed transactions involving peeticides during this time period, and were
separated into two groups: AID-financed DDT for public health (malaria con
trol) and other AID financed pesticides'. (The potential error in the avail
able data base is :ouch that the data reported may be as much as lO~~ low).

Table B-3 shows the quantities of AID-financed DDT for public health
(malaria control programs) by country from FY 1973 to FY 1976 (through April
1976). Ten countries received DDT financed by AID during this period; Brazil
was the recipient of 5,569,110 kg, or about 41% of the total amount
(13,448,840 kg) of DDT active ingredient used for this purpose.

Tables B-4, B-5, and B-6 show the total quantities of pesticides fi
nanced by AID for all other uses excluding DDT for malaria control. The data
were available in pounds of formulated product, and had to be converted
into pounds and kilograms of active ingredients. The data identified the
recipient countries for each pesticide, but did not identify the usage of
the pesticides. Therefo~e, the data in the three tables represent the
quantities of all of the pesticides financed by AID for all purposes, ex
cept DDT used in malaria control programs, from Juiy 1972 to March 1976.

Table B-4 shows the individual quantities of AID-financed pesticide
active ingredients, by fisc~l year, sent to recipient countries during this
pericd. A total of 67 pesticides' were financed: 27 "AID-approved" pesti
cides, 20 "conditionally eligible" pesticides, and. 20 pesticides nOI: listed
on the last AID pesticide list (Table B-1). The total quantity of pesti
cide active ingredients financed by AID during this period was 8,917,610 kg
(19,659,580 Ib); Diazinon® (1,280,480 kg, or 2,822,920 lb) accounted for
about 14% of this total.

Table B-5 shows the quantities of additional pesticides, which had un
identified or unspecified amounts of active ingredients, financed by AID
during this period. These 13 pesticidal products amounted to only 22,420
kg (49,450 Ib) and 14,190 liters (3,750 gal.) on a total weight and volume
basis, or about 0.4% of the total amount (by gross weight) of pesticides
financed by AID.
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Table B-6 shows the quantities of AID-financed products which were
listed under the Schedule B numbers for pe5ticides, but ~ave no pesticidal
active ingred~ents. These 11 produ~ts amounted to 135,030 kg (297,720 1b)
on a total weight basis, equal to about 1.5% (by weight) of the pesticide
active ingredients financed by AID during ihi~ period.

Table B-7 shows the total weight of active ingredients of the 67 AID
financed pesticides purchased for each of the 11 recipient countries and
rifrica in each fiscal year. Vietnam and Indonesia received about 4.3 and
2.0 million kilograms of pesticide active ingredients, respectively. To
gether, these two countries received about 70% (by weight) of n11 the pesti
cides financed by AID during this period.

I
I.
I.
I
1
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TABLE B-3

AID-FINANCED DDT FOR PUBLIC f1EALDI (HALARlA CONIROL PROGRAMS),
BY COUIlTRY, FY 1973 ro FY 1976 (TIlROUGli APRIL 1976)

Note: Figures reflect AID'S fiscal accounting of funds used to support DDT procurement
for antimalaria programs. The figures cannot be considered R~ a basis for de
termining quantities actually shipped or consumed in any 1 year. FY 1975 fi~

ures reflect the smaller number aad size of orders placerl during that period.
Data available as of April 1, 1977, indicate that during ~976, orders were
placed for DDT equivalent to 2,560 MT of 100% for Indonesia and 870 MT of
100% for Ethiopia for a total commodity value of $4,633,000.

~

kit (lb) Al
FY 1975 FY 1976 Tota 1

5,569,110 (12,271,590)
3,235.020 (7,131,870) 4,714.850 (10;..9",290)

4,760 ( 10,500) 1,628,960 ( 3,591,180)
478,950 ( 1,055,870)
1,62,020 ( 1,018.570)
331.700 ( 731,250)
95,430 ( 210.380)

88,290 (191.,650) 88,290 ( 194,650)
39,190 ( 86,400) 44,290 ( 97.650)

35,240 (~

132,240 (291,550) 3,2J5,020 O,lll,870) 13,1.48,340 (29,649,110)

Countrx !L!lli ~

Brazil 4,250,140 (9,369,800) 1,318,970 (2,907,790)

Indone8ia 493,970 (1,089,010) 985.860 (2,173 ,/dO)

Bthiopio 748.430 (1.61.9,980) 875,770 (1,930,700)

Nepal 205,400 ( 452,810) 273,550 ( 603,060)

Ecuador 204,120 ( 450,000) 257,900 ( 568,570)

Vietnam 201. ,120 ( 450,000) 127 ,580 ( 281,250)

Phllippinea 95,430 ( 210,380)

Haiti
Laoa 5,100 ( 11,250)

l\Jniala 35,240 ( 17,680)

Total 6,241,950 (13,760.910) 3,839,630 (8,464,780)

I-'.....



TARLE 8-4

AID-FINANCED PESTICIDES, 8Y ACTIVE IIlGREDIEIfr. F'l 1973 nUWUGll HARCII 1976.E./

kg (1b) Al

Peoticide FY 1973 ~ !:!'...!2l2 F'l 1976 throug~ Korch }'~a_Lquantity

1. Oiadnon"> 406,330 ( 895,790) 709,820 (1,564,860) 164,330 ( 362,270) 1,280,480 ( 2,822,920

2. DOl" 646,530 (1,425,340) 258,730 ( 570,390) - - 905,260 ( 1,995,730)

3. Carbaryl 158,100 ( 348,550) 409,530 ( 902,850) 22/. ,090 ( 1,94,020) - 791,720 ( 1,7/,5,420)

4. HSHA (An"at® 170 II.C.) 346,800 ( 764,560) 157,940 ( 348,200) 34,680 ( 76,1t50) 181,450 ( 400,030) 720,870 ( 1,589,240)

(Heaamatti8)
5. Toxaphene 31,230 ( 68,850) 15,120 ( 33,340) 438,130 ( 965,890) 484,480 ( 1,068,080)

6. Koncozeb 216,420 ( 477 ,110) 203,080 ( 447,710) 5':1,230 ( 130,580) - 478,730 ( 1,055,400)

7, Halathion 299,530 ( 660,330) 85,720 ( 18e,980) 35,930 ( 79,200) 51,730 ( 114,050) fj72,910 ( 1,042,560)

8. 2,4-0 196,890 ( 434,060) 193,980 ( 427,650) 43,050 ( 94,910) - 433,920 ( 956,620)

9. Honocroto~hoB 89,700 ( 197,750) 126,450 ( 218,760) 135,400 ( 298,510) 37,630 ( 82,960) 389,180 ( 851,980)

10. Ol.ch1orvoa 69,940 ( 154,180) 131,170 ( 289,170) 122,700 ( 270,510) - 323,810 ( 713,860)

11. BIIC 321,530 ( 708,850) . - - 321,530 ( 708,850)

12. Endrin 49,6/0 ( 109 ,510) 213,110 ( 469,830) - 13,570 ( 29,920) 276,350 ( 609,260)

13. Haneb 176,800 ( 389,780) 53,210 ( 117,300) 35,990 ( 79,340) - a.i6,COO ( 586,420)

14. Methyl parathion 113,380 ( 249,950) 45,910 ( 101,21U) 43,920 ( 96,820) - 203,210 ( 447,980)

15. Na1e':! 36,060 ( 79,490) 97,190 ( 214,270) 45,070 ( 99,360) - 178,320 ( 393,120)

16. propani1 (superno~ 113,400 ( 249,990) 23,100 ( 50,930) - - 136,500 ( 300,920)
~ 17. CArbofuran 22,960 ( 50,610) 1,500 ( 3,300) 101,090 ( 222,810) - 125,~50 ( 216,180)
00

18, Ethylene dichloride - - 112,770 ( 248,620) 112,770 ( 248,620)

19. lIeptachlor 490 ( 1,090) 1,230 ( 2,710) 108,390 ( 238,950) - 110,110 ( l42,750)

20. Dalapon-Na 20,370 ( 44,900) 61,900 ( 149,690) 13,770 ( 30,360) - 102,0',0 ( 224,950)

21. Chlordane 880 ( 1,950) 11,010 ( 24,280) 75,320 ( 166,050) - 87,210 ( 192,280)

22. Zlneb 50,990 ( 112,410) 25,510 ( 56,230) - - 76,500 ( 168,640)

23, Methomy1 (LannatJY) 8,100 ( 17,850) 51,050 ( 112,550) 5,620 ( 12,390) - 64,770 ( 142,190)

24. Ldptophoo (PhoovetB? 1,130 ( 2,500) 58,640 ( 129,280) 3,880 ( 8,550) - 63,650 ( 140,330)

25. Hethamidophoa 27,420 ( 60,460) 1,400 ( 3,(80) 13,450 ( 29,650) - 42,210 ( 93,190)

26. ChlorothalonU 32,310 ( 71,230) 8,160 ( 18,000) - - 40,470 ( 89,230)

'1.7. Methyl brondda 33,110 ( 72,990) - - - 33.110 ( 12,990)

28. Cyeloate (Ro'Nee~ 29,370 ( 64,750) - - - 29,310 ( 64,150)

29. Dacthal® 24,490 ( 5
'
.,000) 4,530 ( 9,980) - - ?9,020 ( 0,980)

30. senomyl 250 ( 550) 5,000 ( 11,020) 21,300 ( 46,960) 2,000 ( 4,410) 28,550 ( 62,940)

31. Zinc phosphide - - 26,860 ( 59,210) - 26,860 ( 59,210)

32, Noruron (Herba~ 24,200 ( 53,340) - - - 24,200 ( 53,340)

(IIorea)
33. Dlcrotophoo - 24,030 ( 52,980) - - 24,030 ( 52,980)

34. Ethyl parathion 22,120 ( 48,160) - 22,120 ( 48,7(0)

35. Hlrex 20,810 ( 46,0(0) - . - 20,870 ( 46,0(0)

36. Captan - 9,320 ( 20,540) 1,350 ( 16,200) - 16,670 ( 36,140)

37. Acephate - 4,250 ( 9,370) 12,410 ( 21,360) - 16,660 ( 36,130)

__. o. ~ . __ ~O.""~. ••~ • - -0 ~ _ ~ _J
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TARtE D-4 (Concluded)

kg (lb) Al

Vee Helde Vi 1973 ll.12.?!! ll.Jlli FY 1976 through Harch Total Quantity

38. Phoapham1dnn · 8, llO ( 11,900) 1,430 ( 16,380) - 15,550 ( 34,280)

39. Carboxln (V1tava~ 1,620 ( 16,800) 7,620 ( 16,800) 15,2',0 ( 33,600)

40. Ald1carb (Tem1JlID) 13,210 ( 29,120) 13,210 ( 29,120)

41. 01cofol 12,500 ( '0,560) 12,500 ( 21,560)

U. OlalOllte/!i>sa"",te lJ ,250 ( 24,800) · 11,250 ( 24,MO)

43. Atrazine 2,000 ( 4,400) 8,780 ( 19,360) 10,780 ( 23,760)

44. Calcium cyanide · 9,620 ( 21,640) 9,820 ( 21,640)

(cyanogad'Y)

45. oooPhenylphenol · 8,260 ( 18,200) 8,260 ( 18,2VO)

(OoweldeI!Y 1)
46. Telr8~hlorvinphD8 2,930 ( 6,1,70) 4,950 ( 10,910) 7,880 ( 17,380)

(CardonJ1il)
41. Lindane 1,300 ( 16,090) 1,300 ( 16,090)

48. ThlabendazoIe - - - 6,610 ( 14,570) 6,610 ( 14,570)

49. EthIon . 6,250 ( 13,180) 6,250 ( 13,780)

50. Vernolato (Vernant'!) 5,320 ( 11,720) - - 5,320 ( 11,720)

... 51. EPTC (Eptanl"'> 5,220 ( 11,500) - 5,220 ( ll,500)

~ 52. PCND (QulntozenJ!iI) - 5,100 ( 11,240) 5,100 ( 11,240)

53. carbophenothlon 4.180 ( 9,210) 4,180 ( 9,210)

5',. 01ethy 1 toluam1de (oeet) - 3,280 ( 1,230) 3,280 ( 1,230)

55. Dlfenzoquat (Aveng$) · 2,300 ( 5,010) - 2,300 ( 5,070)

56. IIensullde (Pre fa.®) 1,970 ( 4,350) · - 1,970 ( 4,350)

57. Dieldrin 930 ( 2,040) 930 ( 2,040)

58. Ethephon · 830 ( 1,840) 830 ( 1,840)

59. Ametryne · 820 ( 1,800) - 820 ( 1,800)

W. 1,ethane® 384 1/0 ( 1,690) · - 110 ( 1,690)

61. Chlorop1cdn 680 ( 1,490) - 680 ( 1,490)

62. Aml~en 610 ( 1,340) - - - 610 ( 1,340)

63. Dluron 400 ( 880) - - 400 ( 880)

64. D1phaclnone (RamIii&'> 230 ( 500) 20 ( 40) - 250 ( 540)

65. HapropamldeI!Y (8-1465) 110 ( 250) - 110 ( 250)

66. D1nocap 70 ( 160) - 70 ( 160)

61. Hercuric ch lodde 50 ( 110) 50 ( 110)

Total 3,6110,180 (8,026,360) 3,(l!6,280 (6,6119,(.10) 1,934,850 (4,265,520) 325,700 ( 118,I1JO) 8,917,610 (19,659,580)

~I Does not include DDT for malaria control.



TABLE B-5

~uantity, kg (lb) or 1, (gal)

AID-FINANCED PESTICIDES, WITH UNIDENTIFIED OR
UNSPECIFIED AMOUNTS OF ACTIVE INGREDIENTS,

FY 1973 THROUGH MARCH 1976

(49,450)
and

(3; 750)

(20,400 gross)
(6,860)
(6,000)
(5,000)
(4,600)
(4,000)
(2,830)
(1,000)

(910)
(670)
(460)
(460)

(10)

22,420 kg
and

14,190 I.,

9,250 kg
3,110 kg
2,720 kg
2,270 kg
2,090 kg
1,810 kg

10,710&
450 kg

3,440 1
300 kg
210 kg
210 kg

40 g,

Pesticide

Total

20

1. Texaco aerosol (Pyrethrins)
2. Pconox fish (Rotenone and Sulfoxide)
3. Triplemix
l.. Sprayway (household spray)
5. Resycure!Resypox
6. DFA (Diphenylamine or Propanil)
7. Hou3~hold spray
8. Black Flag spray
9. Attak (household spray)

10. Pyrocide
11. AT 665
12. Repellent 874
13. Racuza® (Disugran)



TABLE B-6

AID-FINANCED PRODUCTS ~mICH HAD NO PSSTICIDAL ACTIVE
INGREDIENTS. FY 1973 THROUGH MARCH 197~/

Pesticide Quantity. kg (lb)

l. Trimethyl phosphate 52,140 (114,950)

2. Surfactant (Ionic and Nonionic blend) 24/f60 (53.930)

3. Toxamu1 R 20,410 (45,000)

4. Thiony1 chloride 16,440 (36,250)

5. Toxamu1 S 12,250 (27,000)

6. Dioxane 4,710 (10,380)

7. Panaso1. AN-3 1,860 (4,110)

8. Piperony1 butoxide 1,280 (2,830)

9. Synergist MGK 860 (1,890)

10. Synergist 450 (1,000)

1l. Butyro1acetone 170 (380)

Total 135,030 (297,720)

~/ Products listed with pesticide in AID's Financial Data Records.
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TABLE B-7

AID PESTICIDE PROCUREMENT, WEIGHT OF ACTIVE INGREDIE~TS, BY
COUNTRY, IT 1973 THROUGH }lARCH 197~7

Kg (lb) Active Ingredients
F". 1976

Country I{ 1973 FY 1974 __-l11915 ~ough Harch 1976) Total

Vietnam 1,640,460 (3.616.5401 1.377 .870 0,037.630) 1,2611,070 (2,786,750) -- (-- ) 4,282.400 (9,440,920)
Indonesia 793,210 (1.148,690) l,109,B40 (2,446,140) 107,540 (231,090) -- (- -) 2,010.590 (4,432,520)
Israel 29B.570 (658,220) I) 144.B90 (319,420) 83,240 (lB3,500) 298,900 (653,96ll) 825,600 ( 1,820,100)
Nicaragua 486,950 (1,073,520) 74.990 (165,330) -. ( .. ) -- (- -) 561,940 (1,238.850)
Pskhtan 28.500 (62,840) 32,940 (12 .610) 474,580 0,046,260) 16,070 (35,420) 552.090 0,211.130)
Ilangl.desh 374.010 (824,660) -- (-- ) -- (-- ) .. ( .. ) 374,070 (824.660)
India .. (._) 26B,270 (591,1,20) -- (-- ) 10,130 (23,650) 279,000 (615.070)
Colombls 15.120 (33,330) -- (-- ) -- ( .. ) .. (-- ) 15.120 03,330)
Cambodia 1.0BO (2,370) 6,4BO (14,280) 5,410 (ll.nO) -- (-- ) 12,960 (28.570)
Chsna 2,810 (6,190) -- (-- ~

_. (..) .- (-.) 2,810 (6,190)
Africa .. (- -j 680 0,500) -- (-- ) -- ( --) 680 0,5(0)
1801:8018 .- t:.:L.. 340 -_..ill.Q.l .- (_.) ----- (-- ) 340 (740)

N Total 3,640,770 (ll,026,360) 3,016,300 (6,649,610) 1,934,840 (4,265.520) 325,700 (118,030) 18,917,600 (19,659.5BO)
N

~, Does not include DDT for malaria control.
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PRO£ILES OF 16 IMPORTANT PESTICIDES

23

27
33
38
[;·2

5C
55
58
70
74
76
79
94
96

100
105
109

Abate§)
Alachlor
Atrazine
BHC
Carbaryl
Cyanazine
DDT
Endosulfan
Fenitrothion
Linuron
Malathion
Monocrotophos
Oxydemeton methyl
Parathion
Pt'opoxur
Trichlorfon

Each profile was prepared to provide information useful to the prep
aration of the EIS, and each consists of six sections (unless information
on an individual pesticide was unavailable):

1. Nomenclature
2. Manufacture
3. Formulations
4. United States Use Patterns
5. Human Health Effect:,
6. Environmenta 1 Effecl:s

T~is section of Appendix B ~as prepared to provide a brief profile
of each of these pesticides. These profiles are neither comprehensive
nor exhaustive in nature, and some of the information presented may be
dated due to the dynamic nature of pesticide research and development. The
profiles do, however, give a broad overview of each pesticide and provide
the base from which to make judgments regarding the types of impacts each
pesticide would have on important areas such as human health and the en
vironment.

AID has identified 16 speclf~c pesticides that may be used ~n the cur
rently identified pest management program (through CY 1978). These pesti
cides are:

I
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Since the EIS was programmatic in nature with ~n1y limited i.nformation
available on definite quantities and uses of specific pesticides in cur
rently identified AID pesticide p£vgrams, the profiles were constructed to
give a broad overview of the characteristics of the 16 pesticides. In many
cases, a particular characteristic, such as carcinogenjcity is the subject
of debate among pesticide researchers. Therefore, such words as "possible,"
"sometimes," "usually," etc., had to be used frequently in the profiles to
allow for both the w5de applicability of pesticides and for unresolved con
troversies concerning their characteristics. The reader should bear in
mind that the profiles were prepared to assist in making judgments of a
broad and undefined nature in many cases, rather than in making detailed
aSSessmp.nts of a narrowly defined use of a specific pesticide.

The problem encountered in constructing these pesticide profiles is
illustrated by the difficulty in det~rmining the general effects of pesti
cides in a tropical environment. Much of the published literature on the
envi.ronmental fate of pesticides concerns their use in the temperate cli
mates of the developed countries and not the countries of interest. The
persistence (half-life) of endosulfan (a and ~ isomers) in the soil, for
example, has been reported to be from 40 to over 100 weeks in U.S. soils,
while it is less than 1 week in cotton soil in th~ Sudan (1,2).

When considering the environmental consequences of pesticides in
tropical ecosystems, the following factors had to be considered (3).

• The rate of degradation or disappearance (e.g., by volatili
zation) of all pesticides will be faster as a consequence of
higher temperatures, higher relative humidity, and higher
intensity of UV-radiation (sunlight),

• Seasonal cycles are generally less important in tropical en
vironments. The structure of the natural communities, there
fore, does not undergo marked seasonal changes, as it does in
temperate climates.

Species diversity and equitability (even distribution of in
dividuals among ths species) and food web complexity are gen
erally higher in tropical ecosystems. The high degree of eco
logical compatibility among the species is facilitated, for
instance by specialized trophic relationships between predators
and their prey.

The volatilization and leaching index numbers that appear in this ~ec

tion were estimated for loam soil at 25°C at an annual rainfall of 150 c~

(39 in.).

24
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Vo1ati::"izatio,n of pesticides under these conditions, Le., from a por
ous, sorptive medium (loam soil) in a nonequi1ibrium situation, is'd{ffer
ent from volatilization from an inert surface or ~rom tbe chemical's own
surface. Thus, the environmental volatilization indices mayor may not
parallel a chemic31's vapor pressure.

The volatilization index numbl~rs relate to estimated losses from
treated areas as follows:

1 = vapor loss of less than 0.1 kg/hectare (ha)/year
2 = median vapor loss of 2.0 kg/ha/year
3 = median vapor loss of 5.0 kg/ha/year
4 = vapor loss of more than 10 kg/ha/year

The leaching index numbers indicate the approximate distance that the
chemical would move through the loam soil profile under an annual Tainfa11
of 150 em. Index numbers relate to that distance as follows:

1 = movement a::: l<!ss than 10 cm
2 = movement of 10 to 20 Ct:l

3 movement of 20 to 50 cm
4 = movement of more than 50 cm

25
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ABATh®

1. Nomenclature

Common Name(s): Abate®, Temo~hos (1)

Trade Names: Abathion®, Difenthos~, Nimitox@ (1)

Pesticide and Chemical Class: mosquito larvicide and insecticide,
organophosphate (1)

2. Manufacture

u.s. Producer: American Cyanamid Company, Agricultural Division,
Linden, New Jersey (2)

Estimated 1974 U.S. Production: 450,000 kg (1 million pounds)

3. Formulations

Abat~ is available in the United States in several different
formulations, including an emulsifiable concentrate (4 lb!gal), a
water-dispersible powder (4.15 Ib!gal.), high-density, sand-core
granules (1 SG insecticide for mosquito larvae control in dense
vegetation), and low-density granules (1 CG insecticide for aquatic
insect control in open waters and along shores) (1).

Abate~was not on the historical AID eligibility list for pesti
cides (Table B-1).

4. United States Use Patterns

General: Abate®was introduced in 1965 for the control of mosquito
larvae. Different formul~tions of Abate®were developed to accommo
date various conditions and equipment used in mosquito control opera
tions. Abate® has been shown to be effective on most species of
mosquito larvae tested to date •
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Action: Mosquito larvacide that is applied to water to destroy the
larvae and adult insects; Abate~ inhibits cholinesterase.

Target Areas: Standing water, mosquito breeding sites.

Target Pests: Mosquito larvae, and adult mosquitoes.

Application: Aerial or ground application of granules or liquid to
s~3nd~ng water areas or other mosquito breeding areas.

Rates of Application: Granular: 0.05 - 0.5 lb AI/acre (of water)
4E formulation (liquid): 0.016 - 0.048 lb AI/acre (of water)

Frequency: Repeat as necessary to control mosquito larvae.

Time of Application: Should be applied as soon as mosquito larvae
appear in water.

5. Human Health Effects

Acute Toxicity

I
I

Oral
Dermal
Oral

LDso in rats ranges from 1,000 to 1,650 mg/kg (3,4)
LD50 in rats ranges from 1,200 to 1,370 mg/kg (3,4)
LDSO in mice ranges from 460 to 832 mg/kg (4,S)

Inhalation threshold concentration i~ rats and cats = 25 mg/m3 (4)
Acute toxic concentration in rats and cats = 400 mg/m3

(4)
Chronic toxic concentration in rats and cats = 12.9 mg/ro3 (4)

Persistence

1. Residues in Man and Effects: Human volunteers tolerated a cosage
of 256 mg/man/day for 5 days or 64 mg/man/day for 4 weeks without
clinical symptoms or side effects and without detected effects on
erythrocyte or plasma cholinesterase (6).,

2. Residues in Man's Environment: The concentration of Abate® which
would be used 'for larv:i.cidal treatment under field conditions for con
tainers of drinking water is 1.0 ppm. However) the maximal concentra
tion actually achieved is approximately 0.5 ppm, and this concentration
decreases gradually over a period of weeks. Assuming that an adult
man consumes 2 liters of treated water/day) he would consume Abate® at
the rate of about 1.0 mg/day when the water is first treated. In
light of the previous paragraph, this amount of Abate® in the water
would not result in deleterious health effects (6).
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Teratogenicity: No congenital defects were observed in: (1) rats
fed 500 ppm i~ their diet; (2) rats receiving 125 ppm in their diet
for three generations; and (3) three groups of sheep given oral dos
ages by capsule as follows: 1.12 to 2.60 mg/kg body weight daily
for 422 days; 5 mg/kg for 157 days; and 5 mg/kg for 187 days (20).

6. Environmental Effects

1. Pe~sistence: Abate® did not accumulate at the site of application
or at salIl?1ing points downstream when i.t was applied weekly for 10
weeks to two North AQerican streams treated at 0.1 Ib Abate®/acre. No

residues of Abate§ were detected at three sampling sites 7 days after
the fourth and ninth applications. Similar treatments to ponds demon
strated only trace residues detected in surface and bottom water
samples during the first day after treatment (7).

When Abate® is dissolved in methanol and exposed to direct sunlight
rapid photodecomposition occurs (8).

When Abate®was added to standing water at a concentration of 28 mgl
liter it rapidly diffused into the soil beneath (clay and sand) (9).

2. Toxicity: "Abate® is marginally inhibitory at concentrations up
to 100 ppb to algae" (10). When Abate® is used. as a larvicide it
does not significantly reduce the number of other fauna including
bivalves, plankton (11) and beneficial insects (12). However, Abate~

is considered highly toxic to honey bees (13). Abate~ also signifi
cantly decreased populations of fiddler crabs when their habitat was
treated with 0.1 Ib Abate®/acre three times within a 2-1;.'eek interval
(14). Acute oral ~oxicity (LD50) reported for birds ranges from 31
to 270 mg/kg (15).

3. Transport, Transformation, and Accumulation of Abate® in the
Environment: Abate\!3) is a nonsys temic organophosphate insecticide
used primarily in the control of larvae and chironomids in water.
The compound has good insecticidal activity and good residual prop
erties When applied to foliage. There appears to be no significant
adverse effects against beneficial insects (12) except that it is
highly toxic to honey bees (13). At a concentration of 0.5 ppm,
Abate® waS able to kill mosquito larvae, but was not lethal to
fish. When rice paddies were sprayed with Abate® to make its
concentration in the paddy water 0.15 ppm or 0.95 ppm, all~,
Anopheles h,yrcanus~ sinensis, and Chironomidae were dead, while
animals such as water fleas, tadpoles, and frogs were unharmed.
Abate® solutions (1 ppm) stored for as long as 73 days could still
knock down mosquito larvae in 12 hr (6). At 5 ppm, Abat~ produced
no fish kill within 48 hr in the field (16). Abate~ was toxic to
mosquito (Aedes aegypti) larvae, but was nontoxic to adult houseflies
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(Musca domestica), due to differences in the penetration and metabolism
rates (17). Abate® and its oxidation products showed variable toxicity
against fourth instar mosquito larvae. The rate of absorption of
Abatew into mosquito larvae from a water medium was extremely rapid
compared to the rate of penetration into the housefly aftE. topical
application. Mosquito lar~ae metabolized more Abat~ than did house
flies.

In mosquito larvae, AbateID was more effective than its analogs, and
toxicity decreased with increasing oxidation state and polarity,
suggesting taat absorption of the toxicant may strongly influence
effectiveness (17).

Abate®, when exposed to sunlight in methanol solution, experienced
rapid decomposition. The major degradation product initially was
the Abat~ sulfoxide which further photolyzed rapidly to at least
six other products (9). Photolysis occurs either on the surface or
in solution either by direct electronic excitation following light
absorption or through sensitizers (18).

The persistence of Abate® was investigated by Henry et a1., in salt
marsh ponds and also under simulated pond conditions in the laboratory
(19). Abat~ was strongly associated with pond organic matter and
dropped rapidly to a steady state concentration in the pond water.
The level of AbateID on mosquito larvae killed by the pesticide was
investigated by an extraction teChnique and also by direct introduc
tion of larvae into the inlet of the chromatographic column. Results
indicated that Abate~-ki11ed larvae were concentrating the pesticide
100 times over the bulk pond concentration at normal field dosage
levels.

Mestres and Cheval1ier investigat~d the penetration rate of AbateID
in soil (9). AbateR! was dissolvl~(I. in water to a concentration of
28 mg/liter covering the sand and ~lay soil. Abate~ concentrations
were measured in water and soil samples from different depths as a
function of time using gas chromatography and flame photometry. The
AbateID a~ded to water diffused rapidly into the soil making percolation
unnecessary. The concentration of Abat~ in water sharply reduced
by intense adsorption on the surface but it penetrateu sufficiently
to a depth of 60 cm, in concentrations comparable to those in the
water sheet covering the soil.
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ALACHLOR

1. Nomenclature

Common Name(s): A1ach10r (1)

Trade Names: Lasso®, CP50144, Lazo® (1)

Pesticide and Chemical Class: selective herbicide, acetanilide (2)

2. Manufacture

u.s. Producer: Monsanto Agricultural Products Company, Muscatine,
I0wa, and St. Louis, Missouri (3)

Estimated 1974 U.S. Production: 18 million kg (40 million pounds) (4)

Polluticn and Waste Control Technology: The waste control technology
for alachlor manufacture at the Monsanto Plant at Muscatine, Iowa,
has been reported (2). Process water is discharged into the
Mississippi River after mechanical treatment only. (Al~chlor losses
were about 136 kg/day (300 lb/day).) The process has no solid prod
ucts and gives off no gases. Production equipment requires cleanup
only two or three times annually and "presents no problem." Packaging
area has automatic bagging and filling equipment and is said to be
very clean.

3. Formulation (2)

About 50 to 60% of the U.S. production is formulated into a 43%
(4 1b/ga1) emulsifiable concentrate (Lassd§ EC) packaged in 5 gal.
lined cans shipped primarily by truck. The remaining 35 to 45% of
production goes to Lasso® II (10% a1achlor granular) packaged in
5 1b bags, again shipped mostly by truck and to a lesser degree, by
raiL

The historical "AID-approved" formulations and packaging specifications
were: alachlor, 43% EC, packaged 279 lb net in a new 30-gal., 20-gauge
phenolic lined steel drum meeting DOT l7E specifications; a4d alachlor,
10% granular, packaged 50 lb net in an aluminum foil-lined standard
commercial export paper bag overpacked in a new fiber RoCon drum meet
ing DOT ZIC specifications (5).
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4. United States Use Patterns (2)

General: Alachlor has been on the market only since 1969, but its
volume has increased very rapidly due to its remarkable spectrum of
selectivity that permits its use on three of the most important U.S.
field crops, i.e., corn, soybeans and peanuts. Nonagricultural uses
are negligible or nil. Further increase in volume of use is antici
pated.

Action: Selective, soil-applied, preplant or preemergence herbicide
for control of annual grass weeds and some broadleaf weeds. Absorbed
by germinating plant shoots. Inhibits protein synthesis in suscepti
ble plants (6).

Target Crops: Corn, soybeans, peanuts.

Target Weeds: Most annual grass weeds and certain broadleaves.
Efficacy fair on yellow nutsedge, fair to poor on wild cane.

Ap~lication: Preplant incorporated, preemergence, or very early post
emergence.

Used alone, or in combination with certain other herbicides, broadcast
or banded. Applied by ground or air equipment.

Rates of Application: 2 to 4 Ib AI/acre for broadcast treatment.

Freguency: Once per season.

Time of Application: Spring, at planting time of target crops.

Toxic Action: Inhibits protein synthesis in susceptible plants (8).

5. Human Health Effects (7)

Acute toxicity to laboratory animals 
- oral: LDSO to rats 3,000 mg/kg
- dermal: LD50 to rabbits 3,SOO mg/kg
- inhalation: LCSO (1 hr) to rats> 32 mg/liter (6)

34

"'"I.,

T

,
!

_______ :.1



Threshold limit value (TLV): none established

Specific antidote(s): None; induce vomiting if swallowed (6).

Chronic toxicity: not determined. In a 90-day subacute feeding
study, no adverse effects to laboratory animals at 200 ppm in the
diet.

irritating
irritating
moderately
irritating

Irritating to -
- eyes: moderately
- nose and throat:
- skin: moderately

Allowable daily intake (FAO/WHO): none established

u.~v residue tolerance(s): 0.2 to 0.75 ppm

Precautions: Group III (slightly toxic)

6. Environmental Effects (7)

Toxicity to -
- fishes: ~oderately to slightly toxic (6)
- lower aquatic organisms: slightly toxic (6)
- birds: relatively nontoxic

Build-up in food chains: not likely

Likelihood of movement away from treated field by 
- volatilization: Index = 3

leaching: Index = 1 - 2
surface runoff -

in water: minor
on solids: minor

wind e:o:osion: minor

Degradation in the enviro~ent

Major degradation product(s) and their toxicity relative to the
parent compound: Water soluble conjugates with natural products;
not more toxic than parent.
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Carry-ov1.r to ne:,t season: nOi1e

Persistence in ~oil: not persistent

yes
possible

Degrudable by -
- biological organisms:
- nonbiological factors:

sunlight: minor

Overall rate o.E degradation: rapid; degrades during growing season
of treated crop.
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ATRAZINE

1. Nomenclature

Common Name(s): Atrazine (1)

Trade Names: AAtre~, Atranex®, G-30027, Gesapri~, Primatol A®,
Vectal@. Combinations: AAtra~, Atratol 8~, Atratol 80W®,
Fenatrol~

Pesticide and Chemical Class: selective herbicide, tria~ine (2)

2. Manufac~

U.s~ Producer: Ciba-Geigy Corporation, ~ tcultural Division,
McIntosh, Alabama, and St. Gabriel, Louisiana (1)

Foreign Produce~s: Fisons Ltd., Agrochemical Division (Great Britain)
Makhteshim-Agan (Israel) I. Pi. Ci. Sp. A. (Italy) (1)

Estimated 1974 U.S. Production: 50 million kilogram~ (110 million
pO"..1nds) ~4)

Poll:ltion and Waste Control Technology: Information on the waste
control technology for atrazine manufacture at the Cit -Ceigy Plant
in St. Gab~iel, Louisiana, has been reported (2). There are 45 kg
(100 lb) efflu~nt to 45 kg (100 Ib) atrazine produced--mostly NaCl.
LiqUid wastes from cyanuric chloride produ~tion go to deep well
disposal (afte~ pH adjustment and filtration). The other liquid wastes
go to the river. The sanitary wastes are chlorinated and then sent
to the river. The solid wastes (bag wrappers, car lining materials,
etc.) are disposed of by commercial operators in landfills not lo
cated at the plant site. The formulation and packaging areas are
controlled by baghouses aud wet scrubbers,and atmospheric monitors
are used. There ~3 no leakage problem. Packaging material is
burned. Atra~ine is manufactured by a cont1nuous process in equip
ment used mostly fo::' atrazine, but which can also be used for some
other triazines.

3. Formulatio~s

Formulations available to users in the United States are an 80%
wettable powder packaged in 5 lb mult~walled bags and a 4 lb/gal
flcwable concentrate available in 1- and S-gal. jars. Both are
shipped by rail (2).
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Atr6~ine is also formulated in combination with several other herbi
cides. Some examples are: 6-2/3% atrazine and 13-1/3% pr.opachlor
(AAtram®); amitrole, fenac, and atrazine in proportion of 3:5:9
(Fenatrol®); 8% AAtreX§, 40% sodium chlorate, and 47% sodium metaborate
(Atratol 8P§); and 75% AAtre~ and 5% prometon (Atratol 80W®). These
combinations ar~ all selective or nonselective herbicides ,I).

The historical "AID-approved" formulation was an 80·10 u!::ttable powder
herbicide formul~tion containing a minimum of 76% atrazine and 4% of
relate4' compounds. The packaging specification was 50 Ib net in 10
(5 Ib net) kraft bags overpacked in 275 Ib test corrugated carton with
divider meetine Federal Specifications O-H-207a (3/12/64) Level C.

4. United States Use Patterns (2)

General: Atrazine leaus all other herbicides in the United States
in volume of use. It has an unusually large margin of selectivity
for corn, this countryC s leading field crop. Several other tria
zine herbicides have been developed for the same use patterns as
atrazine, but the volume of atrazine exceeds ihat oi all otiler
triazine herbicides combined by a wide margin.

Action: Herbicide for the control of annual b~oad1eaf and grass weeds,
may be applied before or after emergence of weeds (~nd crops). Acts
mainly through root absorption. Inhibits photosynthesis, may have
additional effects. Selectivity is a function of the rate of appli
cation.

Target Crops: ~jor: Corn, sorghum, sugarcane. Minor: Pineapples,
macadamia orchards, turf grasses, reforestation; some nonselecti~e

uses.

Target Weeds: Many annual broadleaf and grass weeds. Efficacy fair
on giant foxtail and yellow nutsedge, poor on fall panicUlII, wild cane.

Application:
with crop oil
certain other

Prep1ant, preemergence, or p0stemergence. Used alone,
in postemergence application, or in combinations with
herbicides, broadcast or banded.

Applied by ground or air equipment.

Rates of Application: 2 to 4 lb AI/acre on field crops; 1.2 1b AI/acre
for grasses grown for seed production; up to 6.4 lb AI/acre for u~e on
pineapples; 10 to 40 lb AI/acre for nonselective uses on noncropland
areas.
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Frequency: Usually one, rarely two, applications per season.

Time of Application: Spring, around planting time of target crops.

Toxic Action: Inhibits photosynthesis, mainly through root absorption.

j. Human Health Effects

Acute toxicity to laboratory animals
- oral: IDSO iil rats is 1,750 mg/kg
- dermal: 1050 in rabbits is 7,000 mg/kg
- inhalation: relatively nontoxic

Irritating to -
- eyes: slightly

nose and throat: ~:~ghtly

- skin: no

Specific antidote(s)~ None. If atrazine is accidentally ingested,
induce vomiting or perform gastric lavage, and gi~c ~ s~line l~~a

tive and supportive therapy (5).

Chronic toxicity: No gross or mic.oscopic signs of toxicity in
male and female rats which were given atrazine daily at levels up
to 100 ppm in the total diet for a period of 2 years (5).

Threshold limit value (TLV): none established

Allowable daily intake (FAO/WHO): r.one established

6. Environmental Effects

Toxicity to-
fishes: slightly to ~ighly toxic depending upon species (2,6)
lower aquatic organism~: moderately toxic (2)

- birds: relatively nontoxic (6)
wild mammals: relatively nontoxic (2)
soil organisms: relatively nontoxic (6)
plants: affects cell division
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Likelihood of movement away from treated fields by -
- volatilization: may be significant in sunlight and high temper

atures; usually insignificant (5)
leaching: normally not found below the upper foot of soil in
detectable quantities, even after years of continuous use (5)
surface runoff -

in water: may be substantial (2)
-- on solids: may be substantial (2)

Degradable by -
- biological organisms:
- nonbiological factors:
- sunlight: yes (2,5)

yes (2,5)
yes (2)

Overall rate of degradation: moderate

Persistence in soil: Varies with soil and climate conditions. Sig
nificant residues can remain after 1 year (5)

Carry-over to next season: yes, under certain conditions (5)
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Pcllut'0~ a~d Y~st~ Control Technologv: no information available

3. Formulations

1

Hooker Chemical and Plastics Corporation (Niagara Falls,
Klipfontein Organic Products Corporation (Rep. South Africa),
Chemical Ltd. (Taiwan) (1)

Estimated 1974 U.S. Production: 450,000 kg (1 million pounds) (2)

The AID "conditionally eligible" formulations included in the histori
cal commodity listing were: BHC, technical 40%, containing a minimum
of 40% by weight of the gamma isomer of BHC; BHG, technical 13%, con
taining a minimum of 13% by weight of the gamma isomer ~f BHG in a
powder mixture of other BRC isomers; and BHC, 10% granular, contain
ing 3. minimum of 10'70 by weight of the gamm.a isomer of BHC, and 98'70 of
which shall pass a U.S. Standard No. 18 sieve. Packaging specifica
tions were also given in Reference 3, pages 72, 73, Par~ II.C.2.

General: The insecticidal usage of BRG was developed by the British
in the 1940's. Technical BHG is a mixture of isomers of hexachloro
cyclohexane and other reaction products. It is marketed on the basis
of its gamma isomer content which is responsible for its principal
insecticidal activity. The gamma isomer content of BRG marketed toua7
is about 40%. Ii the gamma isomer content exce1ads 90%, the '.Jroduct
is marketed as lindane.

Common Na~e: BRC, HCH (Europe), 666 (Denmark), Hexachlor (Sweden),
Rexachloran (USSR) (1)

Trade Names: E66, BenzaheX§, BenzeX§, Dol~, DolmiX®, FBH~, HeGH,
Hexafo~, He~c1an®, K~tol®, Sporocide® (1)

Pesticide and Chemical Class: insecticide, chlorinated hydrocarbon (1)

BHC is made available in different types of formulations including
wettable powders, granules, dusts, and emulsifiable concentrates.

Producers:
New York),
Shing Nung

4. United States Use Patterns

1. Nomenclature

2. Manufacture



Action: BHC is a stomach and contact poison for a wide variety of
ins~ct pests and animal parasites.

Target Crops and Areas: Fruits; vegetables; ornamentals; lawn and
turf; forests; horses, dogs, mules, and humans; livestock.

Target Pests: A wide variety of forest, crop, and household pests,
and animal parasites and pests.

Application: Soil applications, foliar applications, seed treat
ments, dips, washes, backrubbers.

Rates of Application: Fruits and vegetables - 1/2 to lIb/acre (soil
and foliar): Household products - 0.5 to 1.0% formulations

Frequency: Varies depending upon the target area (or crop) and the
target pests.

Time of Application: Varies with the specific use of BHC.

5. Human Health Effects

BHC - Acute Toxicity

gamma isomer oral LDSO in rats = 200 to 300 mg/kg (3)
mixed isomers oral LDSO in rats = 600 to 1,200 mg/kg (3)
alpha isomer orn1 LOSO in rats = 500 rng/kg (4)
lindane oral LD50 in rats = 88 mg/kg (4)
lindane dermal LDSO in rats 500 mg/kg (4)
lindane dermal LDSO in rats = 1,000 mg/kg (5)

Persistence

Residues in Man and Effects: Results from the human monitoring
survey for pesticide residue levels in 1967 in adipose tissue in
the United St~tes ~evealed the following

a1pha-BHC
0.006

beta-BHC
0.272

gamma-BHC (lindane)
0.013

i
l,

~

These data represent the average concentration (in ppm) of BHC
isomers present in 734 samples (6).
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Lindane has been implicated, either directly or indirectly, in 18
cases of blood dyscrasias. In a study of 70 people h~ghly exposed
to lindane, slight changes in blood were observed when compared to
matched controls. The symp~oms included elevated polymorphonuclear
leukocyte count, elevat:on of total leukocyte count and a slight
reduction in creatinine (6).

The hematologic effects of lindane are debatable and unresolved.
Ac~ording to the American Medical Association, lindane is a known
hemotoxic agent which may bring about aplastic anemia, thrombocy
topenia, leukopenia, and erythroid hypoplasia (6). On the other
hand, Milby and Samuels reported on human exposure to lindane in 1971.
Five of 13 variables were different in the lindane-exposed population
and the unexposed population. The lindane-exposed group had lower
blood creatin~ne levels, higher reticulocyte counts, higher total
white blood counts, higher polymorphonuclear leukocyte counts, and
greater blood lindane content. The lindane-exposed popula~ion showed
no evidence of pancytopenia with reticulopenia. The authors con
cluded that "Lindane does not appear to produce hematologic ~isorders

on a basis of toxic suppression of hematopoiesis" (9).

Resid~es in Man's Environment: Lindane is chemically very stable, and
its sublimes ~elatively easily. Its vapors have the ability to penetrate
food products (unless specially sealed in metal or glass) (7); this is
a potential human health problem. The major source of exposure to man is
via his food, particularly meats, dairy produ,_ts, fish, and rice.

Carcinogenicity

Alpha-BHC has been shown to be carcinogenic to mice when given orally
for a total of 8.35 g/kg over 24 weeks. Lindane has been shown to
be carcinogenic to mice When given orally for a total of 29 g/kg
over 52 weeks (8).

Mutagenicity

Lindane is a known plant mutagen (6).

Exposure

Persons working in the production of lindane have been reported to
exhibit dermatitis as a result of exposure to an impuLity, delta
heptachlorocyclohexane (6). Purified lindane was used for severJl
decades in the United States as a treatment for scabies and lice
with little problem (6).
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Persistence

Lindane has the ability to vaporize continuously from
on which it has been sprayed (7). BHC is thought to be
rapidly by sunlight.

In air:
surfaces
degraded

In water: Estimated amounts of BHC in surface water after harvest
ing rice are 0.0001 to 0.001 ppm (14).

Analyses of rainuater samples conducted monthly from Berlin-Dahlem
in Germany for a l-year period (June 1970 to May 1971) showed that
BHC's were present in all samples examined: Q-BHC at 183 to 839 ngl
liter, and lindane at 46 to 404 ng/liter. These BHC concentrations
are higher than those found in the Uni~ed States and Great Britain
in similar analyses (15).

Residues from annual applications of lindane at 1 lb/acre/year did
not accumulate in sandy clay (11). After repeated applications with
lindane in two plots over a lS-year period, the amounts recovered
were 0.2 and 0.6 g representing 3 and 4%, respectively, of the amounts
applied (12). Thus, the residue levels are minimal in soil. However,
lindane may trans locate from soil to the food chain, as evidenced by
the detected Lesidues in pheasants and sharp-tailed grouse (13).

The addition of organic matter to rice soils also enhances the degra
dation of BHC. This is accomplished by the production of increased
redox potentials and therefore, increased chemical reduction of the
soil (10).

Whenever rice soils are limed, the pH of the soils is increaeed.
Tais phenomenon enhances the proliferation of anaerobic microorganisms,
which in turn stimulate the biodegradation of BHC (10).

In Soil: The factors which augment the degradation of BHC in rice
soils include organic matter amendments, intermittent flooding, and
liming. Under flooded conditions, the soil is reduced and anaerobic
microorganisms predominate. BHC is degraded within 3 to 6 months
under these conditions (10).

Human exposure to technical dust"formulations in fie1d application
and bagging operations has resulted in irritation of the upper
respiratory tract, eyes, and skin. However, these reactions required
medical assistance in only a few cases.

6. Environmental Effects



Degradation Pruducts

Degradation products of BHC isomers in soil i~clude various TCB's
(trichlorobenzenes). The precise mechanisms or pathways of forma
tion of various products are not well understood. Detectable
amounts of 1,2,4-TCB, and lesser amounts of 1,2,3- and 1,2,5-TCB
have been identified from soil after application of BHC on cereal
seedlings. Rowland suggested that the pathway for the degradation
of BHC is as follows (16):

benzene hexachloride (BHC)

1
pentachlorohexane

t
tri- and tetrachlorobenzene

t
benzene

The EPA Lindane Advisory Committee has reported that lindane is not
strongly cumulative in animals or man (7).

Toxicity

Although lindane is water soluble at 10 ppm, the concentrations in
surface ~aters are not detected at appreciable levels. Fish and
other aquatic life contained lindane only at ppb levels, indicating
that lindane and BHC are not serious ~ater contaminants.

When shrimp were exposed to 0.3 to 0.4 ppb of lindane for 48 hr,
50% died (6). BHC is also highly toxic to fishes. Birds exhibit
a slight toxicity to BHC, and mammals exhibit only a moderate
toxicity to this pesticide.

Mobility

BHG is apparently transported throughout the environment most readily
in the atmosphere, after the pesticide is volatilized. Evidently, a
relatively small amount of BHC is also transported in surface water.
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Linda~e is absorbed by plants from soil. The extent of translocation
depends upon th~ organic content of soil. The source of absorbed
material appears to be from recent applications because of its rGla
tively short persistence as soil residues.

Transport, Transportationz and Accumulation of BHC in the
Envirorunent

Like other organochlorine pesticides, BHC is chemically very stable.
Because of its high vapor pressure, BHC is r~adily volatilized from
soil surfaces, and can be transported beyond the area of application.

The fate of BHC in soil depends on soil and environmental variables
such as pH. moisture content, organic matter, temperature, and cli
matic conditions. Soil lossp.s may occur through various processes
such as chemical degradation, volatilization, and microbial decom
position.
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CARBARYL

1. Nomenclature

Common Name: Carbaryl, Sevin (USSR) (1)

Trade Names: UC 7744, Denapon®, Dicarbam®, Hexavin®, Karbaspra~, Ravy on® ,
Nac®, Septene®, Sevin®, Sevimo1®, Tricarnam®.

Combinations: Sevidol® (8% sevin aad 8% gamma isomer BHC) (1)

Pesticide and Chemical Class: broad spectrum insecticide; carbamate (1)

2. Manufac ture

Producers: Union Carbide Corporation (Institute and SOUL~ Charleston,
West Virginia), BASF Aktienges~llschaft (Federal Republic of Germany),
Makhteshim-Agan (Israel) (1,2)

Estimated 1974 U.s. Production: 26 million kilograms (58 million
pounds) (3)

5.~1lution and Waste Control Technology: The pollution and waste con
~~ol technology for carbaryl has been reported (4). Union Carbide
manufactur~s carbaryl by a combination of batch and continuo~s pro
cesses. Raw materials for production are made on-site and received
by pipeline or tank car. All pesticide-containing wastewater goes
to the plant's secondary waste treatment system and then to a river.
This effluent contains only 0.01 to 1 ppm carbaryl. Toxic vents are
either flared or go to NaOH scrubbers. Nontoxic vents go to a con
denser and are then vented to the atmosphere. Standard hoods are
used in the packaging area, and the recovered material is recycled.
The heavy residue solid wastes are burned. One shutdown for clean
ing is mc\de per year, but numerous maintenance clean-ups are made,
the washings go to the process waste treatment system.

3. Formulation

Technical carbaryl is available in the United States in two forms:
pelletized, 99% AI, packaged in a 50-1b bag, and concentrates of
50 to 97% AI, also in 50-1b bags. Both are shipped by rail and
truck. Union Carbide provi~es the following u.S •.formulations:
Sevin® wettable powders of 50% and 80%; Sevin® 50% dust base; gran
ules of 5 to 10%; Sevin® 80% and 85% sprayab1es, and 4 lb/gal flow-
able suspensions in oil and molasses. It is also available as bait& (2).

The historical "AID-approved" formulations of carbaryl were: carbaryl, tech
nical preground, containing a minimum of 90% by weight carbaryl, and
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~onsisting of a particle size range of less than 5 ~ (5% maximum),
10 to 30 ~ (80% minimum), and greater than 30 ~ (5% maximum); and
carbaryl, 85% WP, containing a minimum of 85% by weight carbaryl in
the form of a water-dispensible, microfine powder, consisting of a
particle size range of less than 2 ~ (5% maximum), 2 to 10 ~ (70%
minimum), and greater than 10 ~ (25/0 maximum). A "conditionally
eligible" formulation of carbaryl was Carbaryl 8'701BHC 8'70 G, a dust-
less free-flowing granular mixture containing a minimum of 8% by
weight carbaryl and a minimum of 8% by weight of gamma isomer BRC.
Packaging specifications were given in Reference 5, page 78, Part II.C.2.

4. United States Us~ Patterns (4)

General: Carbaryl has been in large-scale use in the United States
and in many other countries for more than 15 years. It is still
the most widely used carbamate insecticide in the United States
today. It has a broad spectrum of effectiveness on insects, is
only slightly toxic to mammals, not persistent, and degrades rapidly
in the environment after application. Its spectrum of insect control
overlaps in part with that of some chlorinated hydrocarbon insecti
cides such as DDT, toxaphene and others.

Action: Broad spectrum insecticide, contact and stomach poison, no
systemic action. Reversible inhibitor of cholinesterase.

Target Crops: Soybeans; sweet corn; ornamentals and turf; field
corn; forest and shade trees; cotton; deciduous tree fruits; many
ether field, vegetable, fruit and nut crops; ~oultry and pets.

Target Pests: Corn earworm, armyworms, gypsy moth, European corn
borer, cutworms, corn rootworm beetles, pink bollworm, leafhoppers,
scale insects, many other insects. Mites, lice, fleas, ticks, bed
bugs on and around poultry and pets. Ineffective against most
aphids, plant-feeding mi~es, and flies. Some resistance of target
pests.

Application: Largest volume use is foliar spray (wettable p~Nders

much more widely used than the Howable suspension) to agriculture
crops, trees, and forests by air or ground equipment. Much smaller
quantities of AI go i~to baits, dusts ar.d granules which are also
applied by ground or air equipment. Dips, washes, sprays, or
dusts on animals.

Rates of Application: 1.0 to 2.5 Ib AI/acre for most field, forage
and truck ~rops (lower or higher rates labeled for some uses);
1.0 lb AI/IOO gal. for most fruit crops; 2.0 to 5.0% dusts or 0.5 to
1.0% AI dips or washes for use on poultry and pets.
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Erequen~: 1 to 10 applications per sea~o~ or per year.

Time of Applicatio~: Throughout th2 growing season on crops. On
poultry and pets, throughout the year as requi:-ed.

5. ~uman Health Effects (6,7)

Carcir:,ogenic effects: A Russian 'publication has ind:. cated that
carba17l had carcinogenic effects in rats when given eidle~ (a)
orall)r for 95 weeks for a total of 57,000 mg/kg or (b) implanted
at a dosage ;>f ao mg/kg (7).

The same article indicated that carbaryl had teratogenic effects
to the following laboratory animals -

- to the rat 'when dosed orally at 50 rug/kg on the 9th or lOth day
o,f pregnancy.

- to the dog when dosed orally at 388 mg/kg.
- 1:0 the guinea pig when dosed orally at 300 mg/kg.

Further evidence of teratogenicity to mice and beagle dogs was
observed in another study (9).

~ijO toxicity classificntton: moderately hazardous

Toxic action: reversible cholinesterase inhibitor

A,cute toxicity to lacoratory animals -
- oral: LDSO to rats 850 mg/kg (males).
- dermal: LDSO to rats greater than 4,000 mg/kg (males).
- inhalation: LeSO to guinea pigs greater than 0.390 mg/liter

Irritatiug to 
- eyes: roo
- nose and throat: no
- skin: no

Otner. hRzards: may damage testes, ovaries, and pituitary gland in
animals. May impair thyroid function, oxidative ability of brain,
inflame lungs, and inflame stomachs in some animals. Has been shown
to have adverse effects on kidney function in human volunteers (8).

Specific antidote: atropine sulfate~ D~ ~ use 2-PAM, opiates
or cholinestera~e inrlibiting drugs.

Chronic toxicity: ;~o-effect level was 200 ppm in the diet of rats
in a 2-year study; 400 ppm in the diet of dogs in a I-year test.

Cumulative toxic effect~: none.

Threshold limit value (TLV): S mg/cu m

Allowable daily intake (FAa/WHO): 0.01 mg/kg (temporary).
52
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u.s. residue tolerances: 1 to 100 ppm; 5 to 10 ppm for most com
mon commodities.

Precautions: Group III (slightly toxic).

6. Environmental Effects (6)

Toxtcity to -
- fishes: slightly to moderately toxic.
o lower aquatic organisms: moderately toxic.
- oirds: moderately toxic.
- ,,"ild marmnals~ moderately toxic.
- soil organisms: relatively nontoxic to highly toxic
- molluscs: highly toxic.
- plants: may damage chromosomes.

Build-up in food ch~ins: no

Likelihood of movement away from treated fields by 
- volatilization: Index = 3 - 4
- leaching: Index = 2
- surface runoff in water: low

on solids: low
- wind erosion: slight

Degradation in the environment -

Chemical route:
or glucuronides;
metabolites.

Hydrolysis to naphthol, conjugation to sulfates
oxidation to ring-hydroJ~lated carbamate

Major degradation products and their toxicity relative to the
parent compound: Methylol carbaryl, I-naphthol, hydroxy carbaryls;
all less toxic than carbaryl.

Degradable by -
- biological or.ganisms: yes
- nonbiological factors: yes
- sunlight: yes, but slowly

Overc;lll rate of degradation: moderate to ro:J.pid.

Persistence in soil: not persistent, half life in soil 7 to 10 da7s.

Carry-over to next season: none
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CYANAZlNE

1. Nomenclature

Common Name(s): BladexID, Cyanazine (1)

Trade Names: 5015418, WL19805, Blade~ (1)

Pestictde and Olemical Class: Selective herbicide, nitrile derivative
of triazine

2. Manufacture

u.s. Producer(s): Shell Chemical Company, Denver, Colo~ado (2)

Estimated 1974 u.S. Production: less than 1 million pounds (3)

3. Fonnulation

Cyanazine is available in the United States in several different formu
lations including an 80% wettable powder, a lS% granule, and a alb/gal
water dispersible suspension (1).

Cyanazine is also formulated in combination with other herbicides. Some
exal:'lpies are: cyana~~ine, MCPA, and a glycol (Blagel<!'); cyanazine and
MCPA (Scogal~; and cyanazine and linuron (Stay-Kleen~ (1).

Cyanazine was not listed on the historical AID commodity eligibility
list (Table B-1).

4. United States Use Patterns (4)

General: Cyanazine is a selective herbicide used for the control of
annual grasses and broadleaf weeds in field corn, sweet corn, and
popcorn. The UGe of cyanazine is small in comparison to atrazine,
for example, in U.S. cor~ crops.

Action: Active mainly through the roots; to some extent, its effec
tivel1ess on weeds depends upon adequate rainfall and moisture to move
the cyanazine into the root zone of the weeds. It is relatively inef
fective on peat or muck soils.

Target Crops: Field corn, sweet corn, popcorn.

Target Weeds: Many annual grasses and broadleaf weeds, such as
carpe~Teed, ragweed, corn spurry, etc.
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6. Environmental Effects

5. Human Health Effects
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relatively nontoxic.
relatively nontoxic.

Toxici ty to
- fishes:
- birds:

Allowable Daily Intake (FAD/WHO): none established.

Threshold Limit Value (TLV): none established.

Chronic Toxicity: In 2-year feeding studies in rats and dogs, no
toxicological effects were noted in either species at daily dietary
intakes up to and including 25 ?prn of cyanazine (5).

Specific Antidote(s): none.

Irritating to
- eyes: no.
- nose and throat: no.
- skin: no.

Acute toxicity to laboratory animals
oral: LD50 in rats is 334 mg/kg
dermal: LDSO in rabbits for 50% WP is ;.:. 2,000 mg/kg
inhalation: LDSO in rats for the 20% W/V technical product is
1,200 mg/kg. relatively nontoxic

Frequency: Once per growing season.

Time of Application: Spring, at the time of planting, or up to the
fourth leaf stage in corn.

Toxic Action: Inhibits photosynthesis.

Rates of Application: Preemergence 1 to 4 lb/acre in corn. Post
emergence - 1.2 to 2 Ib/acre in corn.

Application: Preemergenc2 or postemergence; preemer3ence is normally
th~ more effective application ~ethod in corn. May be applied by
ground equipment or aircraft.



Likelihood of movement away from treated fields by-
- volatilization: very little under normal conditions.
- leaching: normally not found below the upper foot of soil in

detectable quantities.

Degradable by
biological

sunlight:
organisms: yes.
minimal (5).
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1. Nomenclature

Common Name (s) : DDT

Trade Names: Anofe~, Chlorophenothane®, DedeldID, Didimac®, Genito~
GesapodID, Gesare~, Gesarol®, Gyron®, IxodeiID, Kopsol®, NeocidID,
Pentachlorin®, RukseamID, Zerdane® (1)

Pesticide and Chemical Class: insecticide, chlorinated hydrocarbon (2)

20 Manufacture

Producer: Montrose Chemical Corporation of California (Torrance,
California), "Atanor" Socledad Anomina Mixta (Argentina), Diamond
Chemicals de Mexico (Mexi~o), Guanor y Fertilizantes, SoAo (Mexico),
Hindustan Insecticides Ltd. (India), Hoechst {Brazil), Rumianca, SoA.
(Italy), Produits Chimiques Ugine Kuhlmann (France) (1)

Estimated 1974 u.s. Production: 60 million pounds (4)

Pollution and Waste Control Technology: Information on the pollurion
and waste control technology for DDT manufacture at the Montrose
Chemical Plant at Torrence, California, has been reported (5).

The process portion of the DDT plant has no liquid waste outfall.
Wastewater flow is contained within the plant by a closed-loop
processing system, and use of a sealed bottom holding-recycling pond,
except for about 30,000 gal/day of alkaline wastewater and about
10,000 gal/day of acid waste, which are currently removed by truck
and placed in a California-approved Class I dump.

The discharge rate and characteristics of this waste are fairly con
stant and do not show seasonal fluctuations. ~he DDT plant is on
st.:-eam at this leve 1 of two shifts per week ;.: ~.-2 12 months / year, ex
cept for breakdown and routine maintenance.

All drains and process sewers at the Montrose plant have been iso
lated from the city sewer system. Only sanitary waste and boiler
blowdown water go to the city sewers. The restroom lavatory basins,
however, discharge to the holding pond system. Water consumption
has been reduced from about 20 million gallons to about 2 million
gallons per month. Water from the holding pond is also used for
cooling water without filtration. This practice has caused no prob
lem to date. The "recycle" water typically contains 10 to 15 ppm
DDT.
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3. Formulations

The vast majority of DDT is formulated as a 75% wettable powder.
Some is formulated as a 100% wettable powder, and some is formulated
as technical grade DDT. Minor Sillounts of DDT are formulated as
granules, aerosols, dusts, and emulsifi~b1e concentrates (1,2).

4. United States Use Patterns (Data unavailable).

5. Human Health Effects

Toxicity: DDT is moderately toxic orally and very minimally toxic
through the dermal exposure route. Reported LD50 in rats is 113 to
118 mg/kg orally and 2,510 mg/kg derrnally. The lowest toxic dose
(LDlo) in man has been reported at 400 mg/kg for adults. Toxicity
through the respiratory route is th~ught to be minimal. Acute poi
soni~g in man occurs mainly scicidally or accidentally as a result
of careless handling and is generally rare under ordinary operational
conditions in industry (6).

WHO toxicity classification: slightly hazardous (50% WP and 50% EC)

Persistence

1. Residues i:, Man and Effects: The chlorinated hydroccrbon pesti
cides, including DDT and its metabolites, are readily soluble in
neutral lipids which are stored in adipose tissue. When DDT was
given to human subjects in a constant dose, the amount of DDT in
adipose tissue increased until a plateau level was attained, beyond
which further ac~~mulation did not occur even though constant dosage
was maintained. Loss of DDT from storage is slow with the rate of
loss being proportional to the storage (~). There has been no pro
gressive increase in human adipose levels of DDT in the United States
since 1951; in 1964~ 'the general population was assumed to be in a
state of dynamic equilibrium with respect to environmental exposure
(8). The average amount of DDT in human tissues is 5 to 10 ppm world
wide. This level is not considered injurious, since a study of many
person~ having much higher levels of DDT, caused by occupational ex
posure, has failed to demonstrate any health problems (12).

There is considerable evidence that the amount of DDT and related
compounds in the diet has decreased as the us~ of DDT has decreased,
especially its use on forage crops (10). In particular, the daily
dietary intake of DDT in the United States between 1965 and 1970 has
decreased from 0.031 mg/man/day to 0.015 mg/man/day (10). This gradual
decrease in tile -use of DDT would i'.1lply that the 'amount of DDT stored
in adipose tissue of man would also gradually decline. Since 1955
storage levels of DDT have r~nained relatively constant, but there are
some indications of a sli8ht decline duriD~ the last few years (7,11).
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2. Residues in Man's Environment: Typical values found for DDT in
the various media, terrestrial and aquatic forms and man are summarized
in the following diagr~ (9). Mankind is exposed to DDT via three dif
ferent routes--food, air. and water. It has been stated above that 85
to 90% of man's intake o~ DDT is attributable to his diet. Therefore,
the remaining 10 to 15% of man's intake of DDT is accounted for by the
presence of DDT in the air and drinking water.

Figure B-1

TYPICAL AMOUNTS OF DDT <ppm) IN THE

:.4 AN I
6'0 .

ENVIRONMENT

• E5l1mal~ based on v~ry lew sampl~s

? Insulllel~nt data available

Source: Persistent Pesticides
Chemical Rubber Company, 1970.
R~bber Company.

in the Envj.ronment, C. A. Edwards
Used by Permission of the Chemical

60



The average intake of DDT and related compounds fr.om air reported
in 1970 for the United States is 0.227 ~/kg body weight/day which
is 1/44 of the acceptable daily intake established by FAO/WHO (9).

A 1970 estimate of the average amount of DDT consumed in water by
the general U.S. population (0.000046 rug/man/day) (10) is 73% of
the maximum allowable quantity of DDT present in drir~ing water,
assuming a water consumption of 1.5 lite~s/?erson/day (9).

Human populations are not homogeneous with reg~rd to their intake of
and exposure to pesticides. In two studies of the general U.S. popu
la~ion it was discovered that persons who stored DDT and DDE in
relatively high concentrations were known to have used household
insecticides much more consistently than those persons whose storage
of DDT and DDE was low (10). This observation has been confirmed for
Negroes in several U.s. communities (10). One of the studies just
cited indicates that environmental contamination, especially in the
house, contributes substa~tially to the magnitude of DDT storage
levels in man (10).

Carcinogenicity (12)

In 1972, former EPA Administrator Ruckelshaus made the factual find
ing that "DDT is a potential human carcinogen." As the basis for
this finding the administrator cited the fact that: "Laboratory
tests have • • • produced tumorigenic effects on mice when DDT was
fed to them at high levels." The laboratory tests referred to were
cited as the Bionetics Study in which mice were fed 140 ppm of DDT
and the Lyons Study (at that time incomplete and still in progress)
in which "increased hepatomas (liver tumors) were noted in male and
:':emale mice fed DDT at 250 ppm."

Nearly 5 months after the 1972 Order, and some 9 months after the
close of the DDT hearing, the first final r~port of the Lyons Study,
referred to as "still in progress" in the 1972 Order, was published.
That report not only showed DDT to cause a significant increase in
liver tumors in the first generation of mice fed 250 ppm DDT, as
noted in the 1972 Order, but also revealed that a similar signifi
cant increase in liver tumors was shown in two generations of male
mice fed 50 ppm, 10 ppm, and 2 ppm, the 10~~st known dosage of DDT
ever tested (13).
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In September 1973, the final results of the Lyon Study, extended to
six full generations of mice (nearly 1,000 animals) fed DDT at 2,
10, 50, and 250 ppm levels, Nere published. The findings in the
succeeding four generations of mice confirmed the results reported
in October 1972 in the parent and fi~st generation treatment group.
In the male mice in all six generations, DDT caused a significant
increase in liver cancer at every treatment level including 2 ppm,
the lowest dosage tested (14)0

(See also the discussion of DDT use in malaria programs in Chapter II
of Volume I.)

TerdLugenicity

No adverse human health effects have been attributed to DDT (7).
There is no published data which establish DDT as a teratogenic
agent.

Allowable daily intake: 0.0075 mg/kg

Exposure

1. Occupational Exposure: No ill effects have been det2cted in any
of 35 workers with exposures of 11 years at a DDT manufacturing
plant (7). In the antimalarial progl:ams in which DDT has been used,
no symptoms of DDT poisoning have been observed in 130,000 operators
(15). '~fter 15 years of application of DDT in the homes of 1.3
billion population, employing about 200,000 spraymen annually, there
has been no recorded case of illness due to DDT except by massive
accidental or intentional ingestionll (13).

2. Incidental Exposure: Of 23 reported cases where DDT has been ac
cidentally or purposely ingested in large quantities, four perRons
died (15). In the antimalarial programs DDT is sprayed on the earthen
walls and floors and ceilings of residences approximately twice a year.
There is thought to be little hazard to the health of the persons oc
cupying these houses, because DDT is readily adsorbed to the soil on
the floor and in the walls (15), thereb~' remaining o~t of circulation
(16).

6. Environmental Effects

1. Persistence in Soil: There is a strong tendency for DDT to become
adsorbed within soils so that water does not wash it out readily.
The persistence of DDT in soil is dependent upon the type of soil and
meteorological conditions, with persistence decreasing with warmer
temperatures (due to increased evaporation). A dynamic equilibrium
is established between DDT evaporating from the soil and DDT being
adsorbed within the soil from the atmosphere. Such movements between
air and soil account for very small amounts and is regarded as
an insignificant 30urce of environmental pollution (15).
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2. Persistence in Air: The amount of DDT circulating in the world's
atmosphere has been estimated to be 50,000 tons (15). If all of
this DDT were on the land and sea it would amount to 1 g/ha or
1/80 of 1 oz/acre.

3. Persistence in Water: DDT is transported into surface water primE.rily
by aerial drift during application or by erosion of surface soil con
taining it. Sewage sludge, industrial effluents, and rain also account
for a portion of DDT which enters bodies of ~atcr. DDT has a relatively
low water solubility and several studies indicate that DDT quickly ac
cumulates in the mud and sediment after entering the water (9).

4. Deg'radation Products: Degradation products include DOE, DDA, TOE,
and DME, all of ,,,,hich are less acute 1y toxic than DDT. DDT is degraded by
microorganisms and photooxidation. The rate of metabolism and bio
degradation of DDT in warm-blooded ani~als is slow but significant.
However, in cold-blooded animals DDT is apparently not metabolized.

5. Bioaccumulation: Due to DDT's high lipid solubility it has a
tendency to be retained within biological organisms, particularly
animals. Nature di~tates that some creatures will be predators,
some will be prey, and some will be both predator and prey at dif
ferent times. When one organism is consllr.:~d by another, there is a
high degree of probability that the DDT contained in the prey will
be absorbed by the predator. Some DDT will be stored in the tissuee
of the predator and some DDT will be excreted. Therefore, ~DT is
not necessarily magnified in the predator just because another step
in the food chain has been taken. Nevertheless, some DDT may be
transferred from one level of the food chain to another by the
process described above.

It is known tnat the amount of DDT in man is in a state of dynamic
equilibrium such that man's level of DDT is dependent upon the rate
of intake and the rate of excretion. Therefore, when the ingestion
rate is stable and below the lethal level, the amount of DDT retained
is likely to be almost constant at a level characteristic of the
species of animal.

"There is no doubt, however, that particular species in a food chain
have been known to concentrate residues ir. their bodies to high levels
without suffering from acute toxic effects. Thus, the continue~ con
sumption of specimens of such species can produce acute or long-term
effects in organisms higher in the food chain depending upon their
respe~tive biochemical reactions to the pesticide in question. How
ever, to fully establish a cause-effect relationship between the
presence or level of pesticlde residues and some phenomena, such as
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the thinning of egg shells of predatory bird:::, breakage of their
eggs in the nest and change of the popu:i.ation, it is necessary to
truly correlate t"'" mutual dependence of the variables and explain
any except ions" (15).

6. Toxicity: The toxicity of DDT to biological organisms varies
with phylogenetic class. DDT is highly toxic to fishes, toxic to
aquatic irr~ertebrate organisms, mvderate1y toxic to birds and mammals,
and only slightly toxic to invertebrate soil organisms.

7. Transpo~t, Transformation, and Accumulation in the Environment:
Much of the published literature on the environmental f.lte of DDT and
other organochlorine insecticides concerns the use of DDT in the
temperate climates of the developed countries. The dccumented evidence
suggests that the rate of disappearance of DDT in soil is extremely
slow. Edwards (17, 18) esti~ated that the average time requirea for
95% "breakdown" of DDT was 11 years and the ''half life" was about
3 years in temperate agricultural soils. In addition to its persistence,
DDT has a very high potential for bioaccumu1ation in food chain orga
nisms, particularly in adipose tissues. This tendency to acc~mulate

results from DDT's low water solubility and its environmental stability.
Partial conversion of DDT to DDE occurs in soils by microbial action.
However, DDE is n~re persistent than DDT itself. DDE is suspected of
being biornagnified and causing undesirable effects in fish and fowl.

When considering the environmental conseqlences of DDT and other pes
ticides in tropical ecosystems, the following factors need to be con
sidered (19).

* The rate of degradation or disappearance (e.g., by volatilization)
of all pesticides will be faster as a consequence of higher temper
atures, higher relative humidity and higher intensity of UV
radiation (sunlight).

,
* Seasonal cycles are generally less important in tropical environmen~s.

Tee structure of the natural communities, therefore, does not undergo
marked seasonal changes, as it does in temperate climates.

* Species diversity and equitability (even distribution of individuals
among the species) and food web complexity are generally higher in
tropical ecosystems. ~his high degree of ecological compatibility
among the species is facilitated, for instance, by specialized
trophic relationships between predators and their prey.
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The retention of DDT in the soil, especially after cultivation, is
remarkably high. After 24 years of exposure to DDT, vineyard soil re
tained 88% of the recovered DDT in the top 3 em of soil, 95% after
12 years, and 92% after 6 years (20). In sandy loam, little lateral
or downward movement of DDT was observed in 15 years (21). Leaching
of DDT was frequently observed, although the rate was quite slow.
Groundwater contamination of DDT by vertical leaching was considered
unlikely. Sediment is the major carrier of DDT in runoff entering
surface waters. Of the DDT entering surface waters from cotton plots,
less than 3% was in the water itself, and over 96% was associated
with sediment (22).

The concentration of DD~ jn surface waters is usually low and often
below the levels of detec~ion; however its concentration in bottom muds
and in water organisms is higher by one or more orders of magnitude (23).

The volatilization potential of DDT is related to its vapor pressure.
However, the ac~~al vaporization rate will depend on environwental condi
tions and all of the factors which modify or attenuate the effective
vapor pressure. For example, vaporization of DDT from soil is c~ntrolled

by mar.y variables, including te~perature, soil properties, wa~er content
of the soil and the solubility and degree of adsorption of DDT.

~he Loss rate of DDT from fields is estimated to be 2.2 kg/ha/year
(2 lb/acre/year) in the SUTImler, and 0.34 kg/ha/year (0.3 Ib/acre/year)
in the winter; about one-half of the DDT applied to fields in the
temperature zone would be expected to volatilize (24). DOE has much
higher vapor pressure than DDT, so that the conversion of DDT to DOE
on soil surface would greatly enhance the overall loss of DDT.

Ultraviolet light and temperature appear to interact in t~e loss of
DDT by volatilization. When 5 ppm DDT was applied to soil, the loss
from soil reached 24% and 50% in 50 days at 30°C and 50°C, respectively.
Ultraviolet light having wavelength between 300 to 400 nm added 4 to
8% to the overall lossat 30°C and 7to 9%to the loss at 50°C (25). The
level of application also affected DDT loss: at 20 ppm, the loss at
30°C was 22 to 27% with UV-light adding 3 to 7%; at 50°C, only 35 to
44% was lost, but the addition of UV-light increased the losses by up
to 3270.
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The coacentration of DDT in waters of the Everglades was less than
0.03 ~g/liter, but levels in the underlying marsh soil were of the
order of 30 ppm. DDT levels in fish, crustaceans, and algae ranged up
to 100 ppm (26). The concentrations of DDT~n water birds in a Long
Island estuary were approximately a millionfold greater than the level:
in water (27). Similar clai~s of DDT magnification in aquatic systems
are extensive, although Gunn (28) doubt1d the validity of published
evidence regarding ~~e bioaccwnulation of nDT in fish through the food
chain.

Degradation of DDT in soil systems is frequently mediated by micro
organisms. The major pathways of degradation for DDT are dehydrochlori
nation to DDD (TDE). Several microorganisms were identified as capable
of metabolizing DDT (23). Both anaerobic and aerQbic reactions were ob
served, although the latter were much slower. Besides bacteria, algae,
fungi, and protozoa, several insects were implicated in DDT metabolism.
Pigeons, chickens, and laboratory test animals such as mice and hamsters
were found to metabolize DDT, although the degradation products and meta
bolic rates were different.
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1.

ENDOSULFAN

1. Nomenclature

Common Names: Endosulfan, Thiodan (Iran, USSR), Benzoepin (1)

Trade Names: Hoe 2671, NIA 5462, FMC 5462, Beosit®, ChlorthiepinID,
Cyclodan®, Insectophene®, Kop-ThiodanID, MaliiID, ThiforID, Thimul®,
Thiodan®, Thione~ (1)

Pesticide and Chemical Class: insecticide and acaricide; chlorinated
dicne (1)

2. Manufacture

u.s. Producers: FMC Corporation, Middleport, New York, and Occidental
Petroleum Corporation, Niagara Falls, New York (2)

Estimated 1974 u.S. Production: J million pounds (3)

Pollution and Waste Control Technology: unknown

3. Formula~

Endosulfan is available in a variety of different fOl:mulations, and
they are: wettable powders (35%, 50%), emulsifiable concentrates
(17.5%, 35%, and 2 lb/gal), ULV (25%), granules (2, 3, 4, 5%), and
dusts (1, 2, 3, 4, 5, 6%) (1).

The "AID-approved" formulations of endosulfan were: endosulfan,
technical, containing a minimum of 95% by weight endosulfan, and
endosulfan, 35% EC, containing a minimum of 35% by weight endosulfan.
The packaging specifications for these two products were given in
Reference 4, page 88, Part II.C.2.

4. Human Health Effects

WHO toxicity classification: highly hazardous (35% EC); slightly
hazardous (5% dust)

Acute toxicity (5) -
oral: LD50 of 218 mg/kg in male rat and 97 mg/kg in female rat:
dose of 30 mg/kg can be fatal to a dog, and a dose of 20 mg/kg
killed most of the mice ·in a 24-hr study.

_ dermal: Acute toxicity is lower than oral toxicity in most
cases.
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Subacute and chronic effects (5): A 2-year feeding study of dogs
and rats showed thac 0.75 mg/k~ and 1.5 mg/kg were the no-effect
levels, respectively. At higher levels, the dog showed saliva
tion. muscular tremors, seizures and occasional vomiting. In
chronic studies with the rat, high doses (100 mg/kg of diet) pro
duced increases in liver and kidney weight. Hydropic cells were
seen in the liver and there were signs of renal tubular damage with
interstitial nephritis. Tests with endosulfan sulfate sbowed that
it has the same order of to::icity to dogs and rats clS endosulfan
itself.

Mutagenicity and teratogenicity (5): Tests on ~i~e did not indi
cate mutagenicity, and tests on rats did not indicate teratogenic
ity. Endosulfan injected into hen or quail eggs caused total or
quasisterility, but was not teratogenic in the doses applied. Re
production was found to be unaffected by 50 mg/kg of diet of endo
sulfan fed to rats in a three-generation study.

Residues in food (5): Geese that fed on endosulfan-sprayed weeds
for 17 days had no detectable residues in the liver, fat, or stomach
contents. Cattle that grazed for 31 to 36 days on grass sprayed 1
to 13 days earlier with endosulfan showed no detectable residues
in the body fat, but cattle ingesting endosulfan at the rate of 1.1
mg/kg/day had detectable residues. No residues were found in milk
from dairy cows fed with contaminated silage for 21 days, and milk
cows administered up to 2,000 mg ~ndosulfan per cow for 11 days,
had no detectable residues of endosulfan in their milk, but endo
sulfan sulfate was present in the milk at a level of 0.6 mg/kg.

In Canada, endosulfan residues have been found in leafy vegetables,
garden fruits, tomatoes, beans, root vegetables, and sugars. Resi
du£ levels ranged from 0.002 to 0.082 mg/kg.

Threshold Limit Value (TLV): 0.1 mg/m3

Allowable Daily Intake (FAa/WHO): 0.0075 mg/kg

Precautions: skin protection require~
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Carry-over to next season: yes

Degradation in the environment -

1

yes
yes

Degradable by -
_ biological organisms:
_ nonbiological factors:
- sunlight: yes

Persistence in soil: very persistent, half-life of S-endosulfan

is 2 years.

Overall rate of degradation: rapid for a-endosulfan, and very
slow for S-endosulfan.

Major degradation products: ensodulfan sulfate, endosulfan diol,
endosulfan ether, endosuifan lactone, arld er.?~sulfan a-hydroxy

ether.

Likelihood of movement away from treated fields by 
.• volatilization: yes, from p;'ant surfaces

leaching: only slight, unless applied to soil ilL heavy doses
_ surface runoff in water: during first 2 weeks after applica

tion runoff is high; thereafter runoff contamination is low
- wind erosion: slight

Bui Id-up in food chains: biomagni fication takes place il. aCl"..1atic
organisms, but residues disappear rapidly when exposure to endo
sulfan is removed.

Toxicity to -
_ fishes: highly t.o>dc
_ lower aquatic organisms: slightly 1"0 r'loderately toxic
_ birds: ~oderately toxic
_ wIld mammals: slightly toxic
_ soil organisms: moderately toxic

5. Environmental Effects (5)
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Precautions: skin protection rp.quired.

Allowable Daily Intake (FAa/WHO): 0.001 mg/kg

Specific Antidote(s): atropine, pralidoxime.

Acute toxicity to laboratory animals 
- oral: 250 mg/kg 1050
- dermal: 300 mg/kg, LD

WHO toxicity classification: slightly hazaLdous (40% WP)

Estima~ed 1974 u.s. Production: 1 million pounds (3)

Pesticide and Chemical Class: contact insecticide and selective
acaricide, organophosphate

Fenitrothion is available to users in several different formulations:
Wettable powder (40%), emulsifiable concentrate (80%), granules, and
dusts (1).

u.s. Producer: Mobay Chemical Corporation, Chemagro Agricultural
Division, Kansas City, Missouri (2)

FENITROTHION!:/

Common Name: Fenitrothion (1)

Trade Names: Accothion®, Agrothion®, Bay 41831, Cyte1~, Folithion~,

MEP, Novathion®, Nuvanol®, S5660, Sumithion® (1)

Fenitrothion was not listed on the historical AID eligibility list
for pesticides (Table B-1).

1. Nomenclature

2. Manufacture

3. Formulations

~/ See pages 362 through 381 of this volume for additional data on
fenitrothion.

4. Human Health Effects



5. ]nvironmental Effects

Toxicity to -
- birds: 25 mg/kg, LD50

Degradable by -
- biological organisms: yes (4).

Carry-over to next season: very little (5, 6, 7).
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1976. 594 pp.
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3. Midwest Research Institute estimate.

4. Hosokawa, S., and J. Miyamoto. Metabolism of l4C-Fenitrothion. P.
Noyaku Kagaku 1(2):84, 1973.

5. Yule, W. N., and I. W. Varty. Th,~ Persistence and Fate of Fenitrothion
Insecticide in a Forest Environment. III. Deposit and Residue Studies
with Black Spruce and Red Maple. Bull. Environ. Contam. Toxicol, 13(6):
678-680, 1975.

6. Yule, W. N. The Persistence and Fate of Fenitrothion Insecticide in a
Forest Environment. II. Accumulation of Residues in Balsam Fir
Foliage. Bull. Environ. Contam. Toxicol., 12(2):249-252, 1974.

7. Yule, W. N., and J. R. Duffy. The Persistence and Fate of Fenitrot~ion
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Other Hazards: none.

5. Human Health Effects

Thresh·.)l~~ Limit V.alue (nN): no,,,: ~stablished.

0.25 to 1.0 ppm for a variety of food
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u.s. Residue Tolerance(s):
crops.

Allowable Daily Intake (FAC/WHO): none Clstablished.

Chronic Tox~city: low order of toxicity.

Specific Antidote(s): none.

Irritating to 
- eyes: yes.
- nose and throat: yes.
- skin: yes.

Acute toxicity to laboratory animals -
- oral: LDSO in rats is 3,300 rng/kg; LDSO in dogs i~ 500 rng/kg.

Toxic Action: Inhibits photosynthesis (Hill reaction).

Rates of Application: 0.5 to 3 Ib/acre in selective crops, depending
upon crop and soil type; ~ to 5 lb/acre in 40 to 100 gal/acre of water
in noncropland areas.

Freguency: Single application per season.

Time of Applicatio~: Spring, at planting ti~e ~or most crops. Fall
or winter for winter wheat, after October I but before soil freezes.

Application: Sprayed on soil as a preemergence or post2mergence
treatment using water as the carrier. Applied using a tractor-mounted
fixed boom power sprayer for all crops. Application may be made by
aircraft for wheat and potatoes only.

Target Weeds: Germinating and newly establ;shed broadleaf weeds and
grasses in crops, annual weeds in noncropland areas such as roadsides
and fencerows (short-term control).

Target Crops: Soybeans, cotton, corn, sorghum, wheat (Pacific North
west), potatoes, carrots, and parsnip.
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6. Environmental Effects

Toxicity to -
- fishes: moderately toxic.
- birds: relatively nontoxic.
- wild mammals: relatively nontoxic.
- soil organisms: relatively nontoxic.

Likelihood ~f movement away from treated fields by 
volatilization: minor.
leaching: minor.

- surface runoff -
in water: possible.

-- on solids: possible.

Degradable by -
biological organisms: yes.

- sunlight: minor.

Overall Rate of Degradation: fairly rapid.

Persistence in Soil: phytotoxic concentrations disapp~ar within
4 months.

Carry-over to Next Season: no.

REFERENCES

1. Farm Chemicals Handbook 1976, Meister Publishing Company, Willoughby, Ohio,
1976. 594 pp.

2. Directory of Chemical Producers--U.S.A., 1976. Stanford Research Insti
tute, Menlo Park, California, 1976. 1039 pp.

3. Midwest Research Institute estimate.
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MAlATHION

1. Nomenclature

Common Names: Malathion, Mercaptothion (South Africa), Carbofos
(USSP) (1)

Trade Names: Cuthion®, Emmatos®, Ernma~os Extra®, ForMal®, Fyfanon®,
Karbofos®, Kop-thion®, Kypfos®, MalasprayID, Malamar®, MLT, Zithiol® (1)

Pesticide and Chemical Class: nonsystemi~ insecticide and acaricide;
organophosphate (2)

2. Manufactur(~

u.s. Producers: American Cyanamid Company, Linden, New Jersey; Blue
Spruce Company, Edison. New Jersey; and Prentiss Drug and Chemical
Company, Inc., Newark, ~ew Jersey (3).

Estimated 1974 u.S. Production: 30 million pounds (4).

Pollution and W3ste Control Technology: The waste control technology
for malathion manufacture at the American Cyanamid plant in Linden,
New Jersey, has been reported (2). The only by-product is H2S from
which elemental sulfur is recovered in a Claus process unit. ~ome

toluene is lost, but the emission is not known. Wash water and
liquid wastes (spills, etc.) go to a holding pond from which, in
1971, they were barged 150 to 200 miles to sea. Equipment is
cleaned only once or twice a year, and waste is also barged to sea.
The only solid wastes are filter wastes. These are decontaminated
with sodium hydroxide and buried with l~e in a landfill. Dust in
the formulation area is collected in a baghouse and recycled. The
company tries to use the same containers (rall cars, trucks, etc.)
over each time.

3. Formul~tions:

Malathion is available to users in the United States in a variety
of Jifferent formulations, including emulsifiable liquids, to',ettable
powders, dusts, solutions, concentrates for low volume (LV) and
ultra-low volume (ULV) applications, and manufacturing concentrates
(5,6).

In addition to products containing malathion as the only active
ingredient, a numb~r of liquid and dry formulations are offered
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that contain malathi.on in combina~ion with other insecticides and/or
fungicides.

The formulations of malathion most widely used in the United States
are the ULV concentrate containing 95% of active ingredient (9.7 lb AI/
gal), applied by ground or air equipment; and the 57% (5 lb AI/gal)
emulsifiable liquid. Thece two ~ormulations combined account for
a large share of the total volume of use of malathion.

!he "AID-approved" formulations included: malathion ULV 96% concentrate ,
containing a mlnimum of 96% by ~eight malathion (minimum 9.8 lb/gal);
malathion, 82% EC, containing a minimum of 82% by weight malath~~n;

-.alathion, 57% EC, containing a minimum of ST "1y weight malathion
(5 lbjgal); malathion, technical, containing n Ininimum of 96% by
weight malathion; and malathion, 50% WOP, a water-dispersible,
wettable powder containing a minimum of 50% by weight malathion.
The packaging specifications for these products were given in
reference 5, page 95, Part II.C.2.

4. Unite~ States Use Patterns (2)

General: Malathi.on was the first organic phosphate in"~cticide of
low mammalian toxicity. It has been in large-sc'.... ~...l ,'t)' '!'cial use
in the United States and in other countries for ;\,.-' :.":l .~:.(. 20 years.
Malat:hion controls a wide variety of economical.'./ ,':-: nygienically
important insect pests that aff~ct man, animals, p::ants, and stored
products. It is one of the lea';t ~oxic s)~thetic insecticides,
rated only "slightly toxic" t,·, .!~3t t,("-'~arget species, except fish.
Malathion can be readily formulated •. :.':11 common solvents or mixed
with other pesticides. It is rapidly degraded after appli~ation,

and relatively inexpensive. Thes~ favorable properties make
malathion cseful for a great variety of insect control pu~·oses iu
crop and livestock p't'otecti"n, public health, in ,!lnd arOUl d homes,
gardens, commercial premises, and in q~arantine programs involving
treatment of large areas, including populat~d areas.

Agricultural and home and garden uses uf malathion each accouute-l for
about one-third of the estimated U.S. consumption in 1972, the balao~e

consisting of. industrial, commercial, and gov~rnmental uses.

Action~ Broad-spectrum insecticide, contact and stomach poison; in
hibits ~holinesterase, stUrnllates the nervous system.

Target Cro~: Forage cr.o~s and rangeland; fruit and vegetable crops;
cotton; ornamentals; many other cr.ops; f~rest and shade trees; mos
quito control; control of insects affe~ting nan, animals, and s~ored

pr<Y.lucts.
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5. ,luman Health Effects

Acute Oral Toxicity of Mala~hion (6)
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1,000 to 1,845
720 to 3,321
570 to 815

> 850
150 to 200
200 to 400
370
> 500
> 900
< 150
200 to 560
80

LD50 value (~g/kg)

Cats
P,abbits
Sheep
Cattle
Calves (dairy)

Rat
Mouse
Guinea pigs
Chickens

Adult
1 year old
3 to 4 weeks
2 to 3 weeks

Species

Tim~ of Application: On croFs, thr~ughout the growing season.
Oth~c uses, throughout the year 'as required.

Acute ~oxicity

Rates of Application: 0.5 to 1.25 lb AI/acre for most uses on
crop~ and rangelands, up to 4 lb AI/acre for some uses on row crops.
0,5 to 0.75 lb AI/lOO gal. on f~lit €rops, up to 1.25 Ib AI/lOO gal.

'-:" some uses. 4.0 to 6.0% du:;ts or 0,6 to 1.25% AI sprays ~.,

,.' ;t5..rna 1s •

7r~(uency: 1 to 8-10 applications per season or per year.

~'plication: Foliar spray applications by ground or air equipment.
Us~ of the undiluted ULV concentrate is a very efficient application
technique, especially for large acreages. Commerci~l premises,
homes, stored products, and other noncrop targets are most often
',rea ted by spray equipment.

:~~~t Pests: Grasshoppers, aphids, thrips, scales, army worms,
plar~ bugs, mites, mosquitoes, flies, animal ectoparasites, and
rna!:".i ()ther insects. Resistance is a problem in some areas, espe
cia1iy with aphids, mites, houseflies, and mosquitoes.
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* Of a 95% malathion solution.

WHO toxicity classification: slightly hazardous (50% WP)~

T

:> 60

1,001)
50

:> 4,444

Female

500

:> 15

:;; 12,300

No effect

420 to 8lS

LSI ml/kg*
:; 430 to < 600

2,400 to 6,150

Value

> 60

7S0
50

1,000
:;. 4,444

Blood cholinesterase
activity reduc.ed

'!ale

Malathion inhibits acetyl cholinesterase, causing the accumulation
of acetylcholine at various synapses. This results in initial

Residues in Ma~ and Effects: Malathion has been ingested by human
subjects at the rate of 16 mg/day for 47 days without any Signifi
cant depression of plasma and erythrocyte cholinesterase activity.
However, when malathion was ingested for 56 d~ys at 24 mg/day, the
blood cholinesterase was decreased 2S%. The th=e~hold of incipient
toxici~y (the maximum amount of the drug b~ing t~3ted that can be
ingested daily for a prolonged peri?d of time without depressing
the pretest level of plasma or erythror.yte cholinesterase activity
more than 10"10) a~)pears to be 24 mg for malathion (7).

Si'ecies Routes of entry Measur.ement

Rat Intraperitoneal LDSO (mg/kg)
Intravenous LDSO (mg/kg)
Subcutaneous LDSO (mg/kg)
Dennal LDSO (mg/kg)
Inhalation LCSO 8 hr

(mg/liter)

Mice Intraperitoneal LDSO (rng,'kg)
Inhalation LCSO 8 hr

(mg/cu m)

Guinea pigs Intraperitoneal LDSO (mg/kg)
Dennal, 24-hr

exposure LDSO (mg/kg)
Inhalation, S ppm

4 weeks

Dogs Intraperitoneal LDSO (mg/kg)
Intrave'1l0US LDSO (mg/kg)
Inhalation, 5ppm

4 weeks

Rabbits Dermal LDSO (mg/kg)

Toxicity ·:>f Malathion via Routes Other Than Oral



stimulation and later i~hibition of synaptic transmission. The
onset of S)~ptoms is always less than 24 hr after exposure.

Allowable Dai~v Intake (FAa/WHO): 0.02 mg/kg.

Teratogenicity

In 1968 it was reported that an injection of 900 mg/kg of malathion
into pregnant rats 11 days after insemination did not produce any
abnormalities in the fetuses (8).

When 62 mg of malathion was injected into hen eggs, the hatchability
was reduced by 6<r1o and anomalies occurred in the embryos. A 1 mg
malathion injection iDto hen eggs did not produce embryonic malfor
mations, b~t the hatchability was reduced by 25%. Changes in bone
ossification were brought about by a 0.1 ml injection of 2% malathion
solu~ion (2 mg malathion) in chick embryos (6).

When oysters were exposed to 10 ppm malathion, there was a 42% re
duction in ~gg development, a 3% survival of larvae, and a 41%
diffarence in length of larval development (9).

Malathion's dermal toxicity is remarkably low, and its use normally
does not preseut any significant dermal tOXicological problems (10).
The above conclusion was con=trmed by Hayes et al., who reported
that there was no decredse in blood cholinesterase following dermal
applica~lon of 1,5, or 10% malathion dust applied five times weekly
for 8 to 16 weeks (11).

Golz in 1959 repurted that no significant health effects occurred
when 16 male prisoners were exposed 84 times in 42 cunsecutive days
to a concentration of aerosols ranging from 0.15 mg to 2.4 g of
actual malathion/I. 000 eu ft (12).

In several studies investigating the exposure hazard to spray opera
tions using malathion for mosquito abatement, it appears that malathion
did not present a hazard to persons who were exposed. The calculated
exposure in spray operations waS less ·than O~OI% of the toxic dose (6).

No data were found concerning chronic exposure to ~lathion. In
view of the long widespread use of malathi.on, the absence of case
reports of chronic toxicity implies that such effects occur very
rarely, if at all.f

~
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F.esidJes iE!... Soil: Adsorption of malathi on is higher in soils with
higher' OTSlilJi,C matter content (13). The rate of malathion degrada
tion iL soils is directly related to its adsorptiou, which suggests
tha~ d~~radati0n occurs by a chemical mechanism which is catalyzed
by aGsorption. Complete chemical degradation of malathion occurs
prior to microbial adQptati,:n (14). Malathion degradation occurs
more rapidly in the presence of microorganisms tha~ in sterile
condi tions. ThE, amount of microbial degrada tion incx-eases with in
creasing s(,jl organic matter and with alkaline pH conui.tions (lS).
Degradation of malathion also increases with increased exposure to
UV light, relative humidity, temperature, and concentration of the
insecticide (16). According to Kearney and Heiling, malathion
normally persists in soil for about 1 week (17).

Residues in Water: The lifetime of malathion in water can vary
from several days to several months depending upon water temperature,
pH, and microbial cont6nt. Considering water pH only, Konrad et al.
have demonstrated that in 7 days malathion degraded 100% at pH 11,
25% at pH 9, and 0% at pH 6, 4, ar.d 2 (14). Natural microorganisms

, ',,' present in water can degrade malathion (10 ppm) almost completely
within 10 days (18).

Residues in Air: When Stanley et al. conducted a pilot study to
establish a system for measuring the extent of atmospheric contamina
tion by pesticides in the United States, malathion was found in only
one of nine sampling locations. At that location, 4 samples of
99 analyzed contained detectable amounts of malathion at a maximum
level of 2.0 mg/cu m of air. The maxi~um allowable exposure (8-hr
weighted average) of malathion in air is IS mg/cu m in the United
States (19).

Degradation Products

See Figure B-2, page 87"

Bioaccumuiatioll

No evidence or data are avai1at~? to confirm bioaccumu1ation. Accord
ing to Metcalf, "Both the organophosphates and carbamates are not. per
sistent in so il and do not accumulate in body fat" (21).
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Toxicity to Wildlife

Fish: Malathion is highly toxic to fish, and the potential for damage
to fish populations exists whenever malathion is used in t~e field at
effective insecticidal rates of application.

Other aquatic organisms: Malathion is very toxic to aquatic insects,
toxic to lower aquatic fauna, and relatively no~toxic to lower aquatic
flora. Populations of aquatic insects affected by malathion are rap
idly replenished due to the rapid degraaation of malathion in nature.

Birds and mammals: Malathion is tolerated rath~r well by many species
of wildlife when the pesticide is applied at dosage =ates necessary
for insect control. In fact, malathion is recommended for 'se as ap
insecticide against insects, mites, and ticks directly on cdtt1e,
horses, hogs, sheep, goats, dogs, cats, chickens, ducks, geese, and
turkeys.

Beneficial insects: Malathion appears to have little selective tox
icity to pest insect~, and in some ~ses, malathion may be more toxic
to beneficial than to pest insec~s.

Soil organism~: As indicated previously, some soil microorganisms are
capable of degrading malathion.

7. Transport, Transformationz and Accumulation of Malathion in the
EnviroTmlent

Malathion is a nonsystemic, organophosphate insecticide which rapidly
degrades after l1~e on a target pest. Its water solubility is about
145 ppm at room temperature. The vapor pressure of malathion at 30°C
is 4 xlO- 5 mm mercury. In experimental studies (using e~hanol solutions
of malatbion evaporated to dryness at 35~C for 90 days), not more than
7.5% of the malathion volatilized during the first 15 days; up to about
50% volatilized after 90 days. Although malathion is adsorbed on clays,
it does not move in soil because it is rapidly degraded. Malathion
probably moves with soil water because of its relatively high water
solubili~y.

Analyses of milk after treatment of cows for horn fly control using
ultra-low volume sprays indicated few residues (21). However, when
~dlathion was used to disinfect stables, 0~08 to 0.28 ppm were detected
in the milk fOL up to 3 months (22).

When 0.42 kg/ha of malathion was applied in a Florida marsh, crabs,
shrimp, sheep shead minnows, and snails showed no measurable residues.
Water retained traces of malathion for 1 day, but plants contained
0.05 to 0.10 ppm malathion for up to 14 days (23). Carp exposed to
2.5 ppm for 4 days accumulated ab~ut 8 mg/kg in their liver (25).
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Loam-water

Sand-'",ater

II

Degradation (%)
Chemical Biological

Total (% of total) (% of total)

JOO 9 91

99 5 95

100 23 77

85 40 60

29 3 97

75 47 53

TABLE B-8
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DEGRADATION OF MALATHION IN THREE SOILS
OVER A 10-DAY PERIO!? (6)

Malathion degradation in soils is directly related to adsorption.
In aqueuus soil-free systems inoculated with a soil extract, after
a lag of about 7 days, rapid maJathion loss was found to occur. In
sterile and nonsteri1e soil systems, malathion degradation was rapid,
50 to 90% in 24 hr, with no lag phase. Thu~, chemical hydrolysis
apparently accounts for malathion loss in soils (29). In acid systems
(pH 2) little hydrolysis occurs; it is slow at pH 9 (50% in 20 days),
but rapid at pH 11 (99% in 1 day). At pH 9, hydrolysis was via diethy1
thiomalate with thiomalic acid and O,O-diffiethyl phosphorothioate as
the final products (14). Malathion degradation in seils follows
first-order kinetics and is directly related to the extent of
adsorption. Rates vary among soils even at constant adsorption.
The pathways of degradation of malathion in 5~il and its degra~ation

products are schematically pr~sented in Figure B-2.

Malathion degrades rapidly in soils, primarily through microuial action.
However, chemical hydrolysis is significant at higher pH or at higher
content of soil organic mE.tter. Table B-8 shows relative contributions
of chemical and biological reactions to the degradation of malathion
in soil (15). Several soil organisms are shown to degrade malathion
(24). Sewage lagoon microorganisms readii.y degraded malathion (26).
Majo~ degradation products of malathion were thio1ate and pr.osphate
(27), and phosphorothioic acid (28).

Clay-water

Clay

Sand

Loam
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Figure B-2 - D~gradation of Malathion in Soils (Z,g)
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In aquatic-terrestrial ecosystems, malathion was exceptiofially de
gradable: no traces of parent compounds were found in any of the
organisms tested (24).

Both infrared and ultraviolet light degraded malathion. Infrared
light was more effective due to the heat gener~ted (119°C). Decom
position products included ma1aoxon, malathion monoacid, malathion
diacio, O,O-dimethyl phosphorothioate, dimethyl phosphate, phosphoric
acid, and unidentified products (30).

Chemical degradation of malathion is more rapid i~ clay loa~ in which
heat-labile substances have been destroyed than in the original soil (31).
Degradation is extremely rapid in water of high pH, but is quit~ slow
at low pH. Malathion persisted in water up to 2 weeks at pH below 7.0.
In neutral solution, fl'alathion was 70% hydrolyzed in"l week.

Heat produced by infrared light decomposed malathion (30). Pure malathion
at 663°C and formulated malathion at 715°C decomposed only 25% (32),
but at 900°C, malathion decomposed to form carbon monoxide, carbon
dioxide, sulfur dioxide, hydrogen sulfide, and oxygen (33).

Th·' persistence of malathion in soil, in water, and on organisms is
sunJ'larized in Table B-9. Malathion residues were found in 43% of the
soils sampled in five I,est Alabama counties. Malathion was more
persistent in muck than in soil with low organic matter content and
soil residues of malathion after 8 days were said to be 3%. Persistence
increased with increasing pH, decreasing relati\re humidity, increasing
concentration, ;...nd decreasing exposure to ultraviolet light.. On plants,
ultralow volume sprays were approximately twice as persistent. as emul
sified concentraLions (24).

In water, malathion is hydrolyzed almost instantly at pH 12, but not at
all at pH 5 to 7 (34). Malathion may be ~elatively persisten~ in
aquatic systems because it is not rapidly destroyed at neutral pH (35).
However, in samples of river water ranging f~om pH 7.3 to 8.0, malathion
residues after 7 days were 25% of tne original level and after 4 weeks
no malathion was detectable (36). Menzie (29) characterized the per
sistence of I!la1athion in water as "variable," but noted that it pers'; sted
less than 1 day in fish.
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TABLE B-9

PERSISTENGE OF MALATHION IN SOIL, IN WATER, AND ON ORGANISMS (24)

29.4 C, ULV spray on cotton
40.6 C, ULV spray on cotton
29.4 C, EG spray on cotton
40.6 C, EC spray vt", cotton
Calves I hides
Neutral aqueous medium
Henhouse litter

Conditions

89

Loam
Sand
Clay
Loam di lutions
Sand di lutions
Clay dilutions
Soil; bioassay
25 rng/l00 ft 2; bioassay
Water; field conditions; bioassay
Water; laboratory; bioassay
River water in jars
River wa~er in jars
River water in jars

10
10
10

8.5
2.9
7.5

50
5

33
50
10.4
6.4

12.1
'17.5
79.4

122.0
151.5

6.9
3.3
5.9

fo Mean
Loss/Day

10
10
10
10
10
10

2
21

3
2
7

14
28

8
0.87
0.63
0.41
0.33

14
28
16.7

No. of
Days

o
1
o

15
71
25
o
+
o
o

25
10
o
3

50
50
50
50
2.7
9
o

%
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~ONOCROTOPHOS

1. Nomenclature

Cornmon Names: Monocrotophos, Azodrin@ (1)

Trade Names: 1414, SD9l29, Azodrin®, Monocron®, Nuvacron@.

Combinations: Mobane IP Insecticide (Toxaphene), Bilobratte>
(Dino~apano Dodine) (1)

-------- -,-.-

I
T

....
J:,
'~

Pesticide and Chemical Class (1): systemic insecticide-acaricide;
Organophosphate (1)

2. Manufacture

U.S. Procucer: Shell Chemical Company, Denver, Colorado (2)

Estimated 197b '1.5. Production: 7 million pounds (3)

Pollution and Waste Control Technology: unkr.own

3. Formulation

Monocrotophos is available in water miscible formulations of 3.2 lb/gal
and 5 lb/gal. It is also available in combination with other pesti
cides, such as toxaphene (Azobane l~ Ins~cticide), and Dinocap and
Dodine (Bilobran®).

The l!conditionally eligible" formulations of monocrotophos included
in the historical AID commodity eligibility list were: Monocrotophos,
55% concen~rate, a liquid water mi~cible insecticide, acaricide con
centrate, containing a minimum of 55% by weight monocrotophos (5 lbl
gal); and monocrotophos, 38% EC, an emulsifiable insecticide, acari
cide concentrate containing a minimum of 38% by weight monocrotophos.
The packaging specifications were given in Reference 4, Part II.C.2.
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4. Human Health Effects

WHO toxicity classification: highly hazardous

Acute toxicity to laboratory animals 
- oral: 21 mg/kg L050
- dermal: 112 n:g/kg L050

Specific Antidote(s): atropine, pralidoxime

Threshold Limit Value (TLV): 0.25 mg/m3

Allowable Daily Intake (FAD/WHO): 0.003 mg/kg

Precautions: skin protecticn required

6. Environmental Effects

Toxicity to -
- birds: 1.6 mg/kg LOSO
- wild mammals: 354 mg/kg L050 (rabbit)
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OXYDEMETO~ -METHYL

1. Nocenc1ature

Common ~ames: Oxydeme~on-M,,=thyl, Me~i1::lercap~ofosoksid (USSR),
Deceton-S-~ethy1 Sulfoxide (Ge~ny) (1,2)

Trade Names: Bay 21097, R2170, Metasystox ~, Metasys~ecox (1).

Pesticide and Chemical Class: syst~~ic insecticide-acaricide;
Organophosphate (1)

2. Manufacture

u.s. Producer: Mobay Chemical Corporation, Chemagro Agricultural
Division, Kansas City, Missouri (3)

Estimated 1974 U.S. Production: 1 million pounds (4)

Pollution and Waste Control Technology: unknown

3. Formulations

Oxydemeton-methyl is formulated as an emulsifiable concentrate,
usually as 25% EC (2 lb/gal), or 507. EC (4 lb/gal).

The '~ID-approved" formulations of oxydemeton-methyl were: Oxydemeton
methyl; Oxydemeton-methyl, 25% EC, containin~ a minimum of 25% by
wei~ht oxydemeton-methyl (2 lb/gal); and oxydemeton-methy1, ULV 49%
concentrate, con~aining a minimum of 48.7% by weight oxydemeton
methyl (4 1b/gal). The packaging specifications were given in Ref
erence 5, page 100, Part II.G.2.

4. United States Use Patterns

General: Oxydemeton-methy! is a systemic and contact insecticide
acaricide which specifically controls aphids, mites, and other plant
sucking pests that attack ornamentals, fruits, vegetables, and field
('rops. It is a valuable corrective pesticide against t!stablished
populations that must be reduced rapidly to save the crop. and con
trols specific plant pests without eliminating beneficial insects.

Action: Systemic and contact insecticide-acaricide that is rapidly
absorbed through foliage, stems, and roots of plants, and trans
located within plants. This compound inhibits cholinesterase.
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Target Crops: Vegetables; fruits; field crops; ornamental flowers,
trees, and shrubs.

Target Pests: Aphids, mites, thrips, leafhoppers, and other plant
sucking pests.

Application: Foliar spray; soil drench; bark paints and sprays; and
tree injections.

Rates of A~plication: Varies depending on target crop; usually be
tween 0.25 and 0.50 lb/acre.

Frequency: As required to effectively control pests. (Usually only
one to three times per season, depending on the target crop.)

Time of Application: Varies with the t~rget pests and crops involved.

5. Ruman Health Effects (2)

WHO toxicity classification: highly hazardous (50i. EC)

Toxic Action: cholinesterase inhibition, stimulation of nervous
system.

Acute toxicity to laboratory animals-
- oral: L050 to rats 6S mg/kg (male&); 56 mg/kg (females)
- dermal: LOSO to rats 250 mg/kg
- inhalation: LC50 to rats 1.5 mg/1/60 min

Irritating to
- eyes: no
- nose and throat: no
- skin: no

Ot.her Hazards: none known

Specific Antidote(s): atropine sulfate alone or with pralidoxime
chloride (2-PAM)

Chronic Toxicity: cholinesterase no-effe~t level in the diet is
1 ppm 1n rats; 2 ppm in dogs.

Cumulative Toxic Effects: none known

Threshold Limit Value (TLV): none established
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Allowable Daily Intake (FAD/WHO): withdrawn in 1968

Resi~ue Tolerance(s): aone established

Preca~tions: G=oup I (highly toxic)

6. Enviro~ental E:fects (2)

Toxicity to -
- fishes: ooderately toxic
_ lower aquatic organisms: moderately toxic
- birds: moderately toxic

Likelihood of movement away from treated fields by 
_ volatilization: Index; 3
- leaching: Index = 3 - 4
- surface runoff -

in water: may be substantial
-- on solids: possible

Degradation in the Environcent

Chemical Route: hydrolytic cleavage of P-S bond. Fur~~er path
¥3YS of degradation not known.

tegradable by -
-- nonbiological factors: yes

Overall Rate of Deg=adation: fairly rapid

Persistence in Soil: not persistent. Half-life il: soil l~ss than
30 days.
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PARA.TEl o;,~

1. ~omenclature

Coanon ~ar:les: P~rathion, Thiophos (USSR) (1)

Trade ~a::Ies: AC 3422, Eh"T 15108, A1krc::i8, d.lleron®, AphaI:tite\::ll,
Blad.tn-'§), Corothion~, E-605, Ethyl Parathion, Ed1on®, Folidol E-60S®,
Fosferno sO§, NiranO , OrthophoS5, Panthiori§, ParaI:la~, ?araphos®,
Parathene8, Para'We~, PhoskilC, Rhodiat0x3, SoprathioriEJ, Stathion®,
Thiopho~ (1)

Pesticide and Chemical Class: insecticide; organophosphate

2. Manufacture

G.S. Producers: Monsanto Company, ~~niston, Ala~, ~nd Sta~ffer

Ch~ical Company, Mt. Pleasant, Tennessee (2).

Estimated 1974 U.S. Production: 17 million pounds (3)

Pollution and Yaste Control Technolo~v: The pollution a~d woste con
trol technology used at the Monsanto plant in Anniston, Alab~ma, has
beenreported (4). Liquidwast"" includingby-productHCl-~aCI,goes to
biological treatment facilities, and then into the ~~niston sewer sys
t~~. City specifications are for < 1 pp~ parathion. They have had
no ~roblem complying on all effluent components. By-product H2S is
burned in a flare, and by-product S is burned. Waste solvent is also
burned. No solid wastes are produced except sludge from the ciologi
cal oxidation system, wt-.ich is "recycled and discharged at a slow rate
into the sewer."

Spills within the plant are ~ashed down, and go into the waste treat
ment system. Spills outs ice are handled by Monsanto personnel. The
frequency of outside spills has been about 8 to 10 per year, including
custom~r problems. Soda ash breaks down the parathions rather quickly,
and is ~sed for decontamination.

Equipnent clea~-up is reqUired only one or two times per year and presents
no major problem.
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3. For.::ulations

Parathion is a~~ilable to users in the United States in a variety of
different for.::ulations includin~ aerosols, d~ts, gra~lars, oil
sprays, ~ettable powders, and emulsifiable liquids. Eculsifiable
liquids contain 2, 4, 6, or 8 1b of AI per gal.; f10wable liquids
contain 4 or 8 Ib or AI per gal.; and wettable powders contain 15 or
25'7.. AI (5).

In addition to t~ese formulations containing parathion only, the
product is ajso offered in coobination fo~lations with other in5ecti
cides and/or fungicides, in d=>· and liquid fc_~lations. Aeong t~ese,

an emulsifiable liquid containing 6 lb of pa ,chion and 3 lb of ~ethyl

parathion per gallon has recently gained in popularity and use volu=e.

Parathion was not includec on the historical AID coomodity elig~bil

ity list (Table B-1) (5).

4. United States Use Patterns (6)

General: Parathion has a very broad spectru: of effectiveness against
insects and mites. It is registered and recornrne~ccd in the U.S. for
use on a large number of crops, including fruit, nut, vegetable, and
field cro~s. Essentially all of the quantities of paratrion u~'ed in
the U.S. are in agriculture.

Action: Broad-spectrum non~ystemic insecticide which inhibits
cholinesterase and affects the nervous sy<tcm. Cor.tlct, stomach, and
i~~alation poison with no strong systemic action.

Target Crops: Cereal grains, cotttm, forests, orr.arn~ntals, fruits
nuts, and a wide variety of vegetables.

Target Pests: Foliar and soil insect~ 0: ~ny species.

Application: Aerial or ground equiprnen~ spray application to the soil
or to the foliage.

Rates of Application: 0.1 to 10.0 Lb/acre, depending upon the target
crop and target pests.

Frequency: Cotton, 3 to 10 or more applications per season.
Other crops and areas one to four applica~ions per season.

Time of Application: Late spring to the end of the ;rowing season.
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5. H~n Health Effects

~nO toxicity classifications: extreQely hazardous (technical);
highly hazardcus (201. EC); and moderately hazardous (5% dus~)

Toxic Action: po~~rful ~~olinesterase i~~ibitor affecting the

nervous syst~.

Acute toxici~' to l~boratory anL~als -
_ oral: LeSO ~o rats 7 ~/kg (~le~); 3.6 Qg/kg (fecales)
de~al: LOSO to rats 21 ~/kg (males); 6.8 ~/k8 (feQales)
inhalation: LC

SO
(1 hr) tc rats O.liS mg/liter (nales)

LCSO (4 hr) to rats 0.0315 cg/liter (~ales)

Irritating to -
_ eyes: net irritating, but single drop in eye could be fat~1

_ nose and thro~t: not irritatin¢' but highly poisonous ~nen

inhaled
_ skin: not irritating, but rapidly absorbed through intact skill

Specific Antidote(s): atropine sulfate, alone or ~~~~ pralidoxL~e

chloride (2-P~~).

Chronic Toxicity: no-effect level (cholinesterase inhibition) for
rats was 1 ppm in the diet (= 0.05 mg/kg/day) in a 2-year study.
The same rate was the no-effect level for man in a shorter study.

Threshold Limit Value (TLV): 0.1 ~~/m3 (skin)

Allowable Daily Intake (FAD/WHO): 0.005 mg/!~g

u.s. Residu~ Tolerance(s): 0.1 to 5 p,m; 1 ppm for most crops.

?rccautions: Group I (r.ighly toxic). Handle with extrene care.
rarathion is one of the most dangerous pesticides.
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6. Envircn=ental Effects

Toxici t:J' tc -
- fishes: highly toxic
- low~r aquatic organi~s: relatively ncntoxic
- birds: highly toxic
- wild ~als: highly toxic

soil organis.ns: highly tox~c to soil insects and ca=thwo~

Build-up in Food Chains: no

Likelihood of ~v~ent a~ay fro= tr~ated fields by 
- volatilization: Index = 3
- leaching: Index = 2
- surface runoff -

-- in water: low

Degradation in the Envi~o~ent

Chemical Rout~: oxidation to paraoxon; hydrolysis to p-nitrophenol
and diethyl thiophosphoric acid; reduction to amino parathion.

Major degrada~ion

pare~t cocpound:
is more tox~.': but

products and their toxicity relative to the
most are less toxic than parathion; paraoxon
less stable.

Overall Rate of Degradation: noderate

Pers~stenc~ in Soil: varies greatly, depending on soil, pH and
temperature. Generally not persistent.

Degradable by -
- biological organisms:
- nonbiological factors:
- sunlight: yes

yes
yes

I
I

Carry-over to Next Seascn: minor to ~one

Precautions: Parathion is a highly dangerous poison and ha& a
great potential for har.m to nontarge~ species including man.
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4. United States Use Patterns

Propoxur, Baygon~, Arprocarb (BSI) (1)

Action: Prcpoxur has fast knockdown and long residual action agains~

z v~rie~y of different insects. It acts as an antich,.linesterase
insecticide that is particularly effective asainst insects which
affect man and domestic animals.

Propoxur was not listed in the historical AID comrno~ity eligibility
list (Table B-1).

General: Propoxur is ~sed mainly against household insect pests, lawn
and turf insects, and insects affecting man and domestic animals di
rectly. It is currently regist.'red for the control of about 35 dif
ferent insect pests in the United States.

Propoxur is available in d VarieL; v~ uifferent furmulations: wet
table powders (50% and 70%), spray concentrates (1.5 lb/gal), u~v

(4 lb/gal), oil fog concentrate, oa~ts (1% and 27.), and dust (1%)
(1) .

Esti~ted 1974 U.S. Producticn: < 1 million pounds (3)

?esticide and Chemical Class: insecticide, carba~te (1)

u.s. Producer: Mobay Chemical Corporation, Chewagro Agricultural
Division, Kansa~ City, Missouri (2)

Cot:lIl:on Na.-:1es:

Trade Names: Bay 39007, Baygo~, Blattane~, Suncide~, Tugon
Fliegenkuge13, Un~en9 (1)

3. Formulations

., Manufacture



Target A=eas: Poultry hous~s, kennels, d~iries.couseholds, lawns,
turf, comcercial establishments, and anical research facilities.

Target Iesects: Flies, mosquitoes. cockroaches, =l~as, ticks, crickets,
and numerous other insects including auts, earwigs, beetles, spiders,
hornets, billbugs, etc.

Application: Generally, as baits or Sp0t treatments made by spraying
or pai~t brushing.

Rates of Application: Applied in spot treatments and baits froe 0.3%
to Z% ~oncentrations.

Frequency: As needed, depending upon the insects present and area
needing treatment.

Time of Applicat~on: As needed, usually with the appearance of the
target insects.

5. Human Health Effects

WHO toxicity classification: moderately hazardous (507. WP and 20% EC)

Toxic Action: reversible cholinesteras~ inhibitor.

Acute toxicity to laboratory animals 
- oral: LD50 in rats is 83 mg/kg
- ce~l: LDSO in rats (male and female) is > 2,400 mg/kg

Irritating to 
- eyes: yes
- nose and throat: yes
- skin: yes

Other Hazards: oral toxic dose of propoxur for man is estimated
to be 0.2 to 0.4 mg/kg body weight (single dose)

Specific Antidote(s): atropine su1fat~.
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Major Degradation Products:

6. Environmental Effects

Carry-over to Next Season: no

isopropoxyphenol

yes
yes

Deg=adable by-
biological organisms:

- nonbiological factors:
- sunlight: no

Overall Rate of Degradation: rapid

Chemical Route: hydrolysis under alkaline conditions

Likelihood of movement away from treated fields by
volatilization: var:es with the nature of exposed surface

- surface runoff-
in water: low
on solids: low

Persistence in SOil: half-life range~ fr~ 6 to 8 weeks depending
on soil type and dmOunt of moi~ture'present

R~sidue Tolerances: none established in the United States.
Tolerances =ecornmended ~y WHO in 1973 range from 0.05 ppm for milk.
meat. and cacao beans to 3 ppm for ~ny fru~ts and vegetables.

All~able Daily Incake (FAO/~dO): 0.UL ~gik3'

Threshold Limit Value (TLV): 0.5 mg/m3

Toxicity to-
- fis~es: moderately toxic
- lower aquatic organisms: moderately toxic
- birds: highly toxic
- wild mammals: moderately toxic

Degradation in the Environment

Build-up in Food Chains: no
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TRICHLORFON

1. Nomenclature

Common Names: Trichlorfon, Trich10rphon (Great Britain), Dipterex
(Turkey), Ch10rofos (USSR), Dy10x,§ (1)

Trade Names: Anthon~, BovinoX®, Cekufon®, DaneX3, Dipterex3, Dy1ox~,

Equino-Aci~,Neguvon~,Proxo19 , Trine~, Tugo~. Combinations:
Diconta1~ (Fenitrothion) (1)

Pesticide and Chemical Class: insecticide, phosphonate (1)

2. Manufacture

U.s. Produ~ers: Mobay Chemical Corporation, Chemagro Agricultural
Division, Kansas City, Missouri (2)

Estimated 1974 U.S. Production: 1 million pounds (3)

3. Formulations

Trichlorfon is available in a variety of different fo~lat~~~s, in
cluding soluble p~~ders, wettable powders, soluble concentrates.
dusts, fly baits, and stable sprays. It is also available as a
wettable powder in combination with fenitrothion (Dicontal®) (1).

Trichlorfon was not listed in the historical AID commodity eligibil
ity list (Table B-1).

4. United States Use Patterns

General: Trichlorfon is a selective insecticide registered for use
on a wide variety of field crops, vegetables, seed crops, and orna
mentals. ?:t ~ffecti....ely controls many different species of insects
which at~ack the target crops and areas.

Action: Selective insecticide which inhibits cholinesterase.
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Target Crops: vegetables, fruits, field crops, livestock, ornamentals,
domestic and farm dwellings

Target Insects: caterpillars, webworms, ~rcy worms, crickets, leaf
hoppers, lygus bugs, cutworms, moths, cattle grubs, horn flies, lice,
cockroaches, and house flies

Ap?lica~ion: foliar application by air or ground equipment (not recom
mended for soil application or seed treatment). Applied to animals ex
ternally or internally, and applied dire~tly to water for fish parasites.

Rates of Application: the aver~ge rate of application in agriculture
was 1.17 lb/acra on U.S. crops in 1971

Frequency: one to three times per season

~ime of Application: varies with target crop and target pests

5. Human Health Effects

WHO toxicity claSSification: moderately hazardous (50% EC); slightly

hazardous (50% WP)

Toxic Action: inhib~ts cholinesterase

Acute toxicity to laboratory animals
- oral: L050 in rats is 400 mg/kg
_ dermal: LDSO in rats is > 2,000 mg/kg

Irritating to
- eyes: no
- nose and throat: no
- skin: no

Specific Antidote(s): atropine sulfate in large therapeutic doses.
Repeat as necessary to the point of tolerance. Pralidoxime is also
antidotal and may be administered after the patient is atropinized.

Threshold Limit Value (TLV): none established

Allowable Daily Intake (FAD/WHO): 0.01 mg/kg

Residue Tol~rance(s): 0.01 ppm in milk to 240 ppm in range grass

and hay
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6. Environmental Effects

Toxici1:y to-
- fishes: moderately toxic
- lowp.r aquatic organisms: moderately toxic
- birds: moderately toxic
- soil organisms: relatively nontoxic

Build-up in Food Chains: no

Li.kelihood of movement a:~ay from treateci fields by-

volatilization: minor
- leaching: ins;~ificant

- surface runoff-
--in water: probably minor
--on solids: probably minor

Degradation in the Environment

Chemical Route: hydrolysis, UV radiation

Major degradation product(s) and their toxicity relative to the
parent compound: dichlorvos, 1••0=' toxic

Degradab le by-
biological organisms:

- nonbiological factors:
- sunlight: yes

yes
yes

Overall Rate of Degradation: rapid

Persistence in Soil: less than 3 months

Carry-over to Next Season: no
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APPENDIX C

AGENCY FOR INTERNATIONAL DEVELOPME.~

REGl.IT.ATION 16 - ENVIRONME~"TAL PROCEDURES
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26913RULES AND REGUUnONS

~) wm not be cln:ula~ p:10:' ~ ~e ,. seeM: or ~zna::n'A:. lSO'h-
1

H.S

approval 0: the Pro]cct Review Payer or 0:1c federal a:u1 f= pub11c comQl'!l
Its eQU1nL1ent. The pro~ proceclu.--cs ters ex;n-essed CO:1.Cer::::l that ~ word
~-ed&:1 EnV'_-onmental Analys1s to be "generallY- used. In 5ec:1on :::-C4 ~ de
~-ed at the earUcst poss1ble C::>e!= zc~ the 51m1lArl~or~ acope oC tbe
the cycle t>ctw= program ~"lcept1o::l EA a-~ EIS l."ld1eatecl that AID wa.a u
~ 1m;lleme:lt..Uoo.. 'r.:11s btcame the tempC:ll> to a?'J1d the ty;)OO:~for
basa for the 'I'hreslI01l:1 Dcc1.<;1on wh1ch p.-oposed act:v1~~ In "host" count:1es
dcte:'Ill1ned whether a proca:n or c::~- that 15 env1s1oned by r."EPA. In O:'der to
Ity wa.s Ilkely to s1g:illiC1\:ltly arrect t..'1e c:lar1!V th3.t the EA 15 &:11ndependent as
enV'~-o=e::lt.. The proposed actlv1ty at a.ess::nent apart from the ::::I5. sec:t1on
~ and the next staze or development. C4 haa been c:Ia."t:1eel and. the final sen
tne Project Renew Paper <PRP). Is In a. u:nee deleted.
ve..-y rormllotlVf" state, For~ reason the "1'0 aceo:np:1s."l. the Ageney"s pollcles of
ac:-..mJ' ;n"e;la.ratlon o! J, d:att EIS w1u;' (1) asslst1ng 1n the stren".hen~0: the
.uterr.atlvc consldc:':\.tlons docs not 1:.ei'.n l."ld1gt:no~ ca;l&bUltles of <:tveloPln:
unCI after a decision ha.s been ma.cle In count:ies to appreciAte aDd evaluate the
t..'lc PreJect Review Paper that t..'1e overall ;;>otentlal envt.-onmental effeets of pro
concept or &."'1 nctlvlty Is consistent with posed projects and (2) e::ISUrlna: t1:I.t am'
AID obJectlves and recipIent country re- C:'lvtronmental COnse<:Uences or propoRd
,,:uest. :d.:lwever. approV3.l or t..'1e PR.P does AID a.etlvltles are cons1dered m coIL.
: )t Insure that thc &ctlv1ty w1Il bO ror- oration w1th the host COC1trJ. aDd yd
ward-t.'1:lt d'!clslon 15 m2.~e attr. preoP- rcm:L1I1 coos1st.ent with the m~t 0:
aratlon o! the Project Pape:- wh1ch ...m be ~"EPA. AID approachC3 the enlm.t1ve
accom;mnlecl ~y the final ~S whIch ha:s process cWre=ently depend1ng upon the
had !un publlc exposure. Thc:'e!i:'re the enV'.ronmcnt likely to be Impacted. When
agencY reels tlUl.t t.'1e pubUc ar:d other imPacts are 11m1ted to a tore1gn Jw1lIdlc
F~e!'al o.;:encles win be brought Into the tlon. the ap;:roaeh 15 to enl15t the
ErS procCS3 at the earlIest pIlfI.'llble time eooperatlon or the host countrJ m &:1
after the conceptual stal:e wIth sumclent UclpatL."1g~ preventing decline In the
o.grccment that It 15 worthy of beln!> fur- QUality of the environment.. U.s. Pederal
the:- consIdered. To bring the publIc and lll:'encles are also requested to parUc1pate
other ll.I:E':lcles Into the EIS process at I.'"l defin1ni: B.I1Y llke1Y Impacts &:1cl alter
BJl ex-ller t.:me would be l"1con.~nt natlve3 to the proposec1 aet1vl~. When
with good management nnd utlllzstlon of the U.s. or global env1ronments or areu
valuable exPC....Jse. It should be noted that outsIde the jurisdiction of any nation
In the tlnal regulatiOns that the tenn En- are llkely to be ~I."ca.ntlyat:ectee1. A:ID
vlronmental AnalySis has been rep:ace<1 utll1ze3 the EIS review proceduns of
by InItial EnVironmental ExamlnaCon. ~"EPA. This 15 now c1arUleel m 12111.3B.

3. MISC'ELLINt:ot:'S EXPLAlf1\TOaT e. EIS MlEl"AIlATtON AmI COVl:JlA':1I:

STII~ oa WOIlPS Three co~enters~ concern
One commenter expressed concern that EIS category (3) d ; 216.7 wu too

that the agency by USl."1g certain words or ambiguous and needed c1nrli'lcatlon as to
phraso or explanation wIthin the regu- the areaa of Impact that are 1nc1WSed.
lations lI."M unnecessarily prejuc1g1ng Is- "I'hree publle co:nmenten also sunested
sues and lmplylns- a biased pQ61t10Il. that the dl8cretlonary autbOrl~ of the
These ap;>eared In I-B as· •• "In the Administrator ror determln1n~ whether
context of the realIties or the sovereIgnty an Environmental Impact Statement
or dcveloplnlt countries their dUferlng would be prepared for ac:lons deemed to
prlonUcs a~d the limIted data <lnclud- slgnUlcanUY'at:ect areall of uniQUe nat
log enYIrorunentall available'·. m m-c ural or cultural herltage value was m
n.s "(or EIS In rare cases)". The"C wo~ approprIate and that Environmental Im
have been deleted In view of the : ..ct tha~ "3C~ Statement preparaUon tn these
they ar9 not essentlal to the ll".l1dance Instances &"1ould be made mandator'!'.
U"h1ch 1s provided by the prOCCC:lO.o"'CL O~.e Federal agency suppo~ \he dl5-

4. POsnl0K or D\11l0lOl:E!lTIL cretl011lU"1 authority but Joined one pub
Uc commenter In sug;:est1ng that the

COORDDrIlTO!l !'egu1at1o::.s shr'11d Include a procedure
One commenter suggested tha~ speclnc for brln.::ng to.. ~ QUestion of Envlron

responslbllltlcs should be wrltt.en Into the mental Impact Statement preparation
poslUon descriptlon of the newly cstab- to the Admln15trator ror resolution.
11shed posltion of Agency Envlrorunen- The amI: 19u1ty or the term NareA3 or
tal Coordinator. Another :ommenter alto uniQue natural or cultural herttage
suggested that the Identlfted organtza.- value" became apparent during the re
tlonal location of :J1e positIon should be view and dJscuss10n of the proposec1
changed to lend more prestige and au- procedures w1th other federal ~cles.
U10ritY to the pos1Uon. The resolution of the lssUe of what con-

The Agency reels tha.t while this con- stttutes an area or unique mturaJ or cuI
cern Is wen l."ltended 1t 13 baaed on'- on turu1 hl'rltage value m the denloplnC

.., countries. reQUires the formulation of ..
ln1'ormlLtlon contained within the regll" clear definition thlLt would take tnto ac
la.tlons ano. not on other factors that m- count views of the host~ent.AID
fiuence both the role and organizational and Ukely reactions to dec1s1ona on the
level or the EnvlrcrunentaI Coordinator. part of the publlc at large, AID. bas
therefore no change. have been made In there:ore. decIded to provtc1e. In 1ts

OM eommenter was concerned that a the propOsed regulatlons In § 2111.4. Re- ldentlncaUon of s1gn1f1cant elrects of pro-
draft EnTtrorunental Impact Statement sponslbUlUCl't. P<l6ed actlor.s. for the 11aRtnI or'elrecta

Title 22-Foreien Re1atiol'ls

CKAI'1UI II--.~ENCY F\)R INT!RNA
TlONAl. DEVElOPMENT. OEP..RTNENT
OF STATE

lRee. 1(5]

PART 216-EHV1RONMENrAL
PRQC£CURES

on Marc..'1 24. ~976. t.lla AgenC7 for
Ir.ternAtional ~elopment (AID) pro
posed regu1s.tlon~ to a::>enCS 2:0 CFR by
ac1cl1nS & new Pan 216 entitled "Env1ron
mental Procedure:s- ~n accordance ~th
Ule reql;1rements of the National En
V1rOnmental Poacy Act or It~ (~"I:2A).

These regulatIOns we.-e proposed In ac
C'Orda.."'l~ w1t.'1 the StIpulation and court
Ord~r of December ~. l:n~. isSUed by Cl~
US DlStrt=t Federal Court ror t.'1e D15
trlct or Col'Umbla L"1 the eas& of Environ
mental D~ren.<;e Fund. Inc. for Intt0rn3
tIonal Dcvelopr::ent. et al

At the time of the March 29. 1976 pub
llCll.tlon of :.l'le proposed :-egulatlons. AID
Z;O:lclteel comments on all aspects of the
f'elNlatlons and rccclved 14 eomments In
response from envIronmental organ1zn
tlorlS. federal agencies. co"'1Sultants and
l~terested person.<;. The co=ents have
beoo c&refully conslde~ and I'eveml
chang~ have been ml\de to the proposed
regulatlons In re..o:ponse to Ule l;'t&'!:t'S
tlons ma.<1e.

R1:sI"ON5I: TO COMllalnS 0" TIlE PIl0POs,i:1l
P!lOCl:DU~

Commf'ntll rC'o:clvcd In response to the
pro~ed Mat'Ch 29. 1976 rer;ulntlons nro
avn.lIahle for public lr.spcctlon nt AID.
All ~omments receIved. includIng those
receIved after the terminal date of the
period. hnve :tleen ful~y considered and
JlUL"1Y of the sw:gestlo"1.:l have been
o.dopted or substantially satlsned by eell·
torlal changes. deletions or addItions to
the regulatIons. The n-gulatloD3 have
:ll<;o been reorgan1zt'd 1n :-esponse to the
l'ul':gcstlon of on" eommenter to !ociu·
to.te an understandL"1: of the I\ppllcable
procedures.

T!'eo pr1nCtO)al comments IloNl dlscu.'-'oCd
as rullows:

1. III"I"UCABIL:TT or PllOCEI)UllES

One commf'nter feit thnt the language
or this secUon restricted the coverage of
thMe proct"<lures to "selected" research
nnd commodIty procurement and thnt no
guIdance was avaUabIe to explaIn ~.htch

or thesf' areas were to be eIther Include<:
or exclUded. T::> :LCcomodate this concern
thu part of the procedures has ~n re
vIsed to make clea.r that they appb' to all
~cncy programs. The use of the word
""e:ectea" :-a.c1 been utlll%ed to Indicate
that llom<: activities such aa AID research
lU\d co·lUnodlty procurement would not
normall;v be expected to slgnltlcanUy ar
feet the envIroment.
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se:.smen~ or an Env'l'OmDcnr.al Imp..,rt
StaZIle:lt 15 I'eQUIr~; <li1l rensonablc
alternattves to thep~ a.ction which
......n be studled In d!taIlln the Ennron
n:ent."l.l l..sscssmeni or d:-af~ Envlro01
mental II:tpact Sb;.temen:. The Inltl.,:
Environmental Exa..~natlon nn be an
In~ pn.rt or the ProJ",-t Rev1ew P:<·
per or ~V'lL1cn~d~=ent."'hleb v;ill :x
clrr.ulated to selected F~1ll agenclf's
for comment. when an En~lronm("nt"l

A....~l"o.~ment is to be prcp~d.
13. Thr~hold deci.~io". J... Conn:!.!

Ar;enc,' dceL'<ion wnich dctennm~.ba...cd
on IUl Irutlal ~v1ronment(l,1 Examina
tion. whether a proDO"'Cd lLgc:>ry actIon
Is 0:" lS not an action which wu.;, have a
!o1:mL.'lcant t':rect. on the h·..lman t':l'l"son
ment. and. It so. 'IO't.c'''~~r a.."'l EnvI:-un
rncn~ Assessmen':.or an Fnvlrocme"l.,l
:mPllct StatemeDt Is req\li~. This de
cl.<;lon 1.<; made In the 'l'cry earlY stage; o!
ll(:l!Vlty conception. ~'cn beCorc the ac
tivity 1'<; rev:eolI'ed Cor COnsIStc11C)" ",1.11
AID objectives and recIpient reQue.o;t~

While It Is dlt:lcult to InclUSIve]:, Identlf)
all such actions. types to be careful!:>
cOl1side~ Cor en\"1ronmental e!:'eets
would Include those:

III Where the Impact Is loc:al!zlXl. bllt
the human en\"lromr.cl1t Will be sll;lll:1
c:mtlya:!ccted;

<11) Where the impact Is If'tcIy to Ix
lr:-eH~rslbleor hlRhly controver<:lal.

<l11l \Vh1ch tnvolve a complex of prOJ"
ects. with Indivlduall)' limited but C\lmtl·
latlvely consldel..ble ct:'ects;

nv) V·;hl,.h Involve 1\ l~:nlted amount
oC money. but which st't Do PrecMt':lt for
ruture actlons: or represent ll. d~l-"Oll III

l'nnclple about future courses or action.

Actions that shOUld be cOIlMdcrcd III de
tennlnmlt -sibIlL'lcant e:reeL<;·· Include
tho:<e which ~"erse1Y :r.I!ect s~ch ..<;peet,
of the h=an environment M air. water.
land. nora. and fauna.. and socIa-eco
nomic condItions. Special attention
should be g1ven to problMlS 1nvolvmr.:
rolld wa.~te. nol3C, !'9dlatJon. hll%&fdou<;
sub.<;bnces. enera sourec:; and natural
rt"SOUrees dt"':oclopment. lUld In a.d~ltlol1.

actions which:
(e) ~de t.'le qua!!ty or !.he hum~n

en~'ironment;

ell) CurtaU the I'ILnl;e or ~e~cnclal u.~e~

or the human enVironment M(I 1t3 reo
sou:-ces and serve short-tenn. to the dl';
~~':lnt3£e or long-term, en\1!'Y)Cment:l1
go~;

(cl May ha.ve bot.'1 Cetri:nental lLnd
benetklal etre!:ts cren It' on balance Ute
Agency bellCO\"es that Ute e~ect ",·m be
benenclal;

(ef) Have secondary etrects ~hlch may
be more su~t.'U1Ual than the prlmRr)'
el!ecti of the ortglna.l action.

(I;) Are likely to have an e~ect on any
lU\.tural or cult.ural herlt:ll;e listed by Ule
World Heritage CommIttee pursuant toO
.'U"tle1e XI of the hCOnventlon Con«rn·
In,~ Protection of the World CUltura.l
and Na.tural Her1taie," of Noveml:;cr
1972-

(4) E71viron~nt4:l A,I$(S$l'lWftt (EA).
The Envtronmental A&.<:essment ta a de
ta11ed study or the reuonab17 foraeea
ble env1ronment.a.l e~ecta. both peslUYe
and nepUve. of a p~ec1 r.ctlcn and

RULES AND REGULAnONS

I In ncn"Y lD8\an..- In thewe ~1D'elI t'\e
terma -~ eoUDtrr' Ot'~ gonrnment.
W ""rec:lp1eDC ooufttrr' are -'1t to me!'
to the COUDVT lhac 18 both recel't1Dg aid
f\.nanda111 partkl~unC In me AID _Iat
an~ und~ the trnna of the PAA.

Qt:allty or l1!e o! the poor m 1eve1cp!n;;
eountr.es. AID conducts a broa4 range
or actlv1t1es addressing such bas1c prob
1= lLS hanger and malnutrition. O\"el'
pepula.Uon. disease. ~t.er. m1terncy
and lack a! adequate housing and tr:ms
port,ation. As author1zed by t.;e Foreign
AsslstBJ'lce Act <A..'I.) of 1961 as ::mended.
AID ftnanees or d::ec\b' fu.--msh:-s bot.;
bilateral and multfiat.eral deve!o;lInent
a.sslst:mcc throl1g.; 1= :md g:'lI.nt pro
bI'aI11S a! teclmlcal adV1sory services. roe
se:>rch. tmin1nl:. construction and com·
modlty suPPOrt. Th= OJrolttaIYlS are car
ried out under the fordgn polley guld
anc-e or the Sccretar.; o! State aDd In the
centext or the re:illtles of t.;e ~erIng

pnortt.les or the developing co=tr1es..
Within this framework. It Is AID polley:

(1) To ensure t1'.at the envtronmental
consequences or pro;x>sed AID-:b:mecd
acti\"itles are Iden~ed and co...slde~

by AID and to"!.e host country I prior to B.
nnnI ~ccls1on to Proceed. and that appro
priate environmental s:l!~:ua~ a:-e
adopted;

(2) To assist In st.reDgthen1n6 the In
dlgenou.<; capabilities of developing co=
tr1~ to appreciate and evaluate the
potenual environmental effects of pro
posed deo:elopment strategies and p"'Oj.
ects' and to select. Implement Il."'ld
ma.na.;::e ~ectlve environmental ,)rotce
tion measu:"CS. and;

(3) To identity Impacts resulting from
its actlons upon the enVironment Inciu,J
Ing those elements CI! the world bIOsPhere
which are the commor. nll.t.urnl and cul
tura.! heritage of mankind.

(c) .De/tnitton.s-(J) CEQ auldclmc or
l7'Ilif.eli7Zes. GUldellnCll promulgated by
the Presldent.·s CouncU on EnVironmen
tal QualIty (CEQ) under NEPA and
Executive Order Un4. entiUed "Prep
aration of Envlromrental Impact State
ments.. (Fl;DJ:IlAL Rr:CISTEll. Volume 38.
Number 147. August 1. 1973). and
a.mendment.<; thereto.

(2) Initial enVironmental examhlation.
AI' UIIeCI. herein. an Ir.ltlal El:1vtronmcntal
Exa.mlna.Uon Is the initial study of the
l'eII.SClQably fo~le erreeu of a pro
~ action 00 the human environment.
Its rut1ctlon 15 to provide t.'1e basis for a.
Threshold Decls10n lLS to whether an En
v1ronmental Assessment or an Envlron
mentnl Impact 8tatemlmt w111 be n:
QUI~. U an Environment.a.l A.=ment.
or an EnvIronmental Impact Statement
15~ the Exa.m1nauon w1l1 also
provide the ba.sIs for Ita prepa.ration. The
InIUal Environmental EXamInation
should Identlfy and descrlbe where lLP
proprla.te: #1) The na.ture. scope and
magnitude of any reasonablY fo~ble
elfecta of an a~tion or any part of an
action on the human envIrOnment; (11)
the reasonably foreseeable drects of a:l:Y
such environmental Impact on orp.
n1.~ In Ute blOllPhere Including human
We; and. 'Where an Envlr:nmental As-

See.
218.1 IntroclucUoo.
218.2 Appllc:abl11ty at~=es.
X8.3 General~=-
21U ~1bmtlea.

::n8.. Zl1.lJ"l:nImeDtaI~ta.
218.8 Zl1nrcm_taIlmproet lIta~meuta.
:118.'7 Public hevtnP.
:UlI.8 ~and~

AllTJIourT: (Q17.1S.C.4332; 22 O.s.C. 2381).
2381).

§ %16.1 IntrodadJan.
(a) ~e. In accordance ",1th the

National Envfronmental Polley Act at
1IG CNEP.\) aD4 relevant AID POl1des.
the foDowinC ceneral procedures are es
tablJshed. These procedUres have been
de-reloped to aun that environmental
factors and valUes are 1nteltrated. mto
the dectslon-makln&' proc:eu and to as
urn respoosIbSl1t.y within the~
for .......i"c the environmental errecta
or AID', aetIoDs.

(b) l:~tAZSlOlier. In the con
duct C)f Ita mandate to belp uPcrade the

26914

u:xm '"::1atm'al or cultural heritage"
listed by Ule World He.-itage Cot:un1ttee
Pursua:lt. to nrt1cle XI of the Convention
CoI1cem1D.B the Prote::t1on or the World
CUltural ~ Na.tural Heritage. of No
v=ber 19';2. 'I'h1s &S;leCt ~ addressed by
the mclUS10n In 218.:. C. 3 or the pr0ce
dures. of the~ or t~~ ·.vorld Her
itage Committee a:; an item to be care
fully cor~~dered In detenn1n1ng any slg
m:leant e~ects of proPOS>e<1 Ageney lLC
tlom.. In orner to provide that any actlons
of the Ageney that are hIghlY eont.""O'\"l!r
lilal or of slgnL"1cant public interest In the
US receive attention at the hlghc:;t pol
ky level or Ule Ageney. the rcgulatlO::l.S
state m 216.6 that t.'le Administrator may
exercise his d~..:on L"1d elect to pre
pare an EnVIronmental Lonp~t State
ment rather than an Environmental
.\tsessment on a:1Y aspect 0: the- ht:m.'\n
environmf'nt ....hcnever he feels t. Is lmr
x-..ntec1. The lIdm1nls~t1ves~eture of
the .~eney Is such that Issues of 1mpor
tant policy are automa.tlc:illy broug.'lt to
the attention of the administrators whl'"
are chlU'l:eC1 In I 214..( wit.'l the responsl
batty for 1mplement.1ng these rcgWa.tlor..s.
No further ltU1dsnce Is approPriate at
th1s time. however. thlsp~ v;IlI be
reviewed after additional expcr1ence Is
t;a.1ned with the overall procedures.

Because of the Importance of promptly
making known to AID Omces. other Itov
ernments and 1JS Federal Agencles. en
VIronmentalists. and other Interested
persons. the content of these regulations
and because of the desIre to prompUy
Implement this progrn.m. t..'le h!Ir.l.o:lst.ra
tor flnds good cause to declare these rejt
ulaUons drectlve immediately u;>on J)to',
Uca.UoOn.

nUe 22 of the Code of Federal Reg
ulaUons. sett.1ng forth "En~lronment.al

Procedures" In aecc.rda.nce 'WIth the re
qalrements of the NatlOl'al Env'.ron
mental PoUc:y Act of 196'7 <~"EPA). 15
amended by addlnc a new Part 216 lLS

set forth below.
Dated: June 28.1976.

DAIttZL PUXEll,
AdministrotO"'.
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RtT1ew Documenta are not utmzed. tho
I;.llt13.1 EnY'..roD::1ental Eram'nat10n wm
be~ coxur:-enUy with t.he pI."Q
IL..~ot the ProJect IdentU1cation Doc
u:lltllt or Project~ee Inlt1al Pr0
posal or at the earllest apgropr1ate tune.

(b) Based on the Inlt1al Env1rOnmen
tal ExmnlnaUOD. a 'I'hnsho1d Decls10n
will be~y reco:nmended In the
Project Review PII..,er. P:'og:I.m Ass2st
anee Review Document or Project IcSen
tiftcaUon Document and acted uPOn a'
the Bt~ or OOce l~ coneurrenUy
with apprcwal 0: the Project RevIew
Paper. Program AssSsta:1ee Renew Doc
ument or Project Iden~tion DOcu
ment. :r the Threshold Dec::51or. 1s nega
tive (Le. an Environmental Assessment
or an EnvIronmental I:::~ ~..a.tement

L1 not requ1rec:l.l. the cognl.:ant Bureau
or oOce wlll record thls decWon &:ld
such record 'WID con.st1tute a NegaUve
Determination. If the ThreshoOd Dec:1
sian based on an In1t1a1 EnTU'oDmental
Exam1na.Uo:::J. Is POsitive (Le. a sjgnlftcant
n:.v1ronmen:& impact 1s llkely to occur)
then the activity 1s to be evaluated to
determine if an EIS 1s to be ~repare<1

pUI'SUaDt to SectSotl ·~lB.B of these pro
cedures. When a Thr<::Sbo1d DecSl>lon
based on an In1t1&l Env1rOnmental Ex
am1naUon Indicates that an Environ
mental Assessmert b requ1red. the :>ro
cedures ot § 216.5 wm be fo~owed and
the approved Project Review Paper or
equ2nJent dOC\unent containing the In
lUa1 Environmental Exammatlon wm be
clr.ulated to &elected UJ3. Pedera1 agen
cies with relevant ex'l)ert1ae. uUlIz1ng the
11st Provided In the CEQ QuJdel1nea.
Such agencies wm be tnvttee:1 to make
written comonen:.s witbln thirty days on
the Exam1naUon and 0:1 matte1'3 that
should be considered in preparaUon of
the Envtronmental ~ent. Coc
mentl' received on environmentalaspcc:ts
from rev1ew1ng Federal acenc1el wm be
forwsrded to the oMgtnaUng project ot
nee for consSderaUon In the formulation
of the d:.:slgn and implementauon or the
project and the required Envlronmental
Assessment and w1I1 form part or the
project me when the project comes tor
ward tn the ProJcc~Paper ltage ror t:mal
approval.

(c) It the Project Review Paper. Pro
ItT'am Assistance RevIew Document or
Project Ident1nc:aUon DOCument II ap
proved and t.be Threshold Dec1s1On pasf.
tive. the originator of tbe project W1J1
prepare. prior to or concurrently with
the Project Paper or Procram Assistance
Approval Document, an Envt.ronmental
Assessment or draft Envtronmentallm
ps.ct Statement as required. Drart En_
vironmental Impact Statements w1ll be
circulated for review aDd comment ..
part of the rev1ew of Project Papen aDd
as ouWned turther b § 2111.15 or these
Procec1Ure.s. F1naJ approftl of the ProJecC
Paper or Program Aas1staDCe ApprOYaI
Document and the met.bod or amp.1o
mentaUon wiD tnclude COD&1derat1oD of
the Envtronmental AAesament or CnaI
Envtronmental Iznpact Statement ..
wen .. other reQU1recl (DOD-el1nt'OD
mental)~ If Dna or sraDt. for
bl"O&C! sector ac:Untsei <.... rtnr bUJn

RUlES AND REGliLAnONS

"I11e PRP I~ent1fics major project 1l>suc:s
anc1 assures that necessa...,. steps can be
a..'t:ttd U:>Qn to examme 1! the p:o~ect
1s !e:lS1bIe and to determ1ne the best
;x:lSS1ble lm;Jlementation plan tor the
;lo.-o;ect.

(11) Program AuUt..'"1lCeR~ Docu
ment (PARD>. AI: internAl AID docu
ment used tor a I:Ore deta1led revte'lll' or
an ap;mrred. Program .Ms1stanee In1tia1
PropOSal under a non-project commodity
Import progr:un. It Is analogous to the
Projcc~ r...ev1c:'ao- Paper and conta1ns So sec
UO:1 wh:ch 1dentmc:s categories o! com
modltles and provides the jus~cat101l

!I): U'.e proposed AID tmanc1ng.
(12) Projcct PCpe1" (PP). JI..n tnternal

AID doc=ct which provides a def'.:ni
ttve desc::I1ptto:1 and a~ or U1e
project and pa:'"..tct:la:oly. the plan or im
plementation. Project Pll.1X1'3 form the
basis tor a. tl.nal dec1s1on on whether 0:
not to orr..r AID fund1:lg -tor 3 project.

(13) Program brlstance A~
Documcn: (PAAD) . An internal AlI: doc
umer.t a,pprovmg non-prolect commo<11ty
I.mport pror.am assistance. It b r nalo
tOUS to the Project Pa~.
§ 216.2 I.P5-lieabait7 or proeed_

These procedures apply to s.U new p~
gra.IIJ3 or activities. includIng eose that
Il1lloY arise In c:onnectlon witt on-going
projects. tor project asststaI:.ce. research
and commo<11t,. procurement. Not every
AID act1V1ty. however. w1l1 be a mllJor
acUon sfl;Illncantly affectlng the human
environment for pUrposes or these pro
cedures. For example. the following gen
er'84 cIn.sst3 ot acUvjU~wlli not non _"'.lly
rcqWre the ffiing o! an Environmental
Impact Statement or the pre?Q.rlLUon ot
an En"l.-onmental Assessment:

(a) Education or tralnlng programa
not designed to result tn activities di
rectly lltrectlng the environment:

(b) Controlled exper1mentatlon ex
clusIvely for the purpose of research
whtch 1s c:on.~ncd to smaIl areas atld
carefullY mon!tored :

(c) Analyses. studies. academic or in
vestll:ll-Uve research. workshoPS and
meettngs;

(d) Projects where AID 1s a minor
donor to a multldonor project and there
nre ll(I ;o~cntlaIeaects upon the env1ron
ment of tae US or areas outside any na
Uon·s jur1sd1cUon;

(e) Doc=ent and information tnU13
ret'!;

(!> Contt1butions to international. roe
lt10nal or nattonal organb:a.t!ONl by the
US whJch are not for the pU%'pOSe or
earry1ni out a speclftcaI1J idenUftabIe
project or projects:

<g) D1saBter and em~ency tellef
artlvltl~';

<h) \1~ tnstitution buUd.\ng grants. as
provided tor under SectJon 211(d) of the
ForeII:D As31stanee At:'
§ 216.3 CeDent~_

(a) An InJUal Envtronmental ExamI
nation wUl be ~repa.redby the o~tor
or .. project concurrenU1 With the Project
Review Pa.;ler or Proiram As&1Itanee Re
view Document or earl1er. When Project
Review Papers or Prop'am Aas1stanco

1~ rssonable alternativea c:a.-r1ed OI:~
witb1n or ..::~~ develOP'.n(;
~ ..,3 rur..ber deszrtbed in § 216.5
or t:lc:se procedures. "I'D the ~.ent prilC
~IcableThe A.ssessQent w1l1 be develOpe(!
u:. close collilboraUon 'W1th the host
count.:7 lnsUtuUom and sutJJect to re
clO'lc:lt COUIlt.--y rev1ew.

(:i) Em;uon=t4l1mpc.c: stc::cnun:
(EIS) . The EIS Is ::l. ~etaUed stu<:Y 0: the
reasonably to~Ie envtronmental
1r.1pa.ct.:r.. both pOSitive and nc;2.Uvc. o!
a ?I'O;xlSed AID acUon and Its .-cas=ble
altcrna:"ve:s on areas desc.-1tJed 1n § 216.6
or t:lcse proccdu..-es- It 1s a spcc1I1c docu
ment h:l.....~ a de:mlte rOrmll.t :mc1 con
tent. as reQuired by NEPA and as recom
menced by CEQ Quldelliles. which 15 :ir
cuIated In draft fonn ::t order to obtam
the co=ent o' rev1ew by other Federa.1.
State and local domcsUc agencIes aod
th:! t'S general pUblic. The final En....~-on
me::lW Lonpa.ct Statement takes Into
consleler:l.t1on the comments received on
the dratt. ':"he ~u1red ronn and content
or an Environmental lmpa.ct Statement
Is turtllcr defined In H 216.5 anel 216.8
or Ulese procedures.

(c) N~~att'VC Determination. A N~
tlve Determination b a tormal vnitt.en
docament based on a Threshold Dcc1
SIO:'1 that a proposed action 1s Dot a
major action which wID have a sliDJ11
cant etTect on the human envlron:ncnt
nnd !.s. therefore. an acUon for whJch an
Environmental Impact StateInent or ~
~'1wlronmcntDJ 1.s.<;CSSIllcnt will not be
rCQulred.

( .. ) Nrgattvc Dcc1aratlon. A Negative
Declal"llt1on Is an ornclal written AgencY
decision made by lin A!.slstant Admin
istrntor whlch states th:I.t the Agerlc," wID
not develop an EllVlronmental Imp:lct
Stat!'mcnt or an Envlronment.al AssesS
ment tor an acUon which the.' Agency ha.s
Identified as being nonnally cO"eroo by
these prO<'~ures The declsJon may be
based on (I) Overriding corul1deraUons
such ll.S the provision of disaster relle!
(u) the tact that a substa:ltJal number
of Environmental Assessments or En
'Ironm~t.al Impact Statements relating
to l'.lmllll.r acU"ltles have been prepared
In the past. or (ll\) the tact th..t the
Ager.cy has previously decided to prc
:;>are a programmatJc Statement or As
s~mcnt covering the actiV1t.Y in QUCS
tion.

(8) PTol<:ct ldC1lttficatlol'l Document
(PID). An Internal AJ.0 documcnt which
lrutlally Identlnes and describes III pro
posed project. It b a short PAPer pre
c.ent1ng enough informatlon on the
project to demonstra.te its relevance to
Agency prloriUes and J:.s pracUClll pO
tential.

(9' PTovram Assistancc Intual PTe
POsal (PAJP>. An tntnnaJ AID document
u~ to ln1t.late antl Ident1ty PI'OpOSed
non-proJf'Ct com:nodlt)- imPOrt pro
~ n II a.nalogou: W t.l1e Project
IdenttftcaUon Document.

(10) Pro1ect Rt"Vifow PapU CPR]J\. An
internal AID document presented dU~
U1e analyUcal a:a,o of a project in con
Junction w1t.h rormulaUon ot the
~,.·s Cc~ton&l Presenta.t1OD.



s!loWd ldc::1t1:y and desC'1be !u..-t..'le= re
lated activities which a..-e intended to be
undertaken in the same .eneml area a.nd
of substa:lt1aIly t..'1e same nature which
are promoted and !innnced by AID :>r
anothe= OS Govern::ncnt a~eney. or
where AID assistance 1s cond1t1oned upon
the recIpIent country·s u.."ldertak1ng fur
ther :elated activ1t1es in the same ~n

eral area and ,,! substa:lUally the same
nature. The L."1&.errelationsh!ps and cum1J
!l.tive envlronmcnt:ll1mpacts o! the pro
OXJ,.o;ed actlon and other related activities.
a." descni>t:d :lJJ~e. must be presented in
the Envlronmcntal Assessme."1t. The
.unount or detall provided in ;:;uch
d=nptlons should be co=ensu.-al.c
with the extent and expected impact o!
the ac~n. and ~lth the amount of in
Iormation required at the part~cularle\'e~

o! dee1s1on-makJ.ng (plannJ.ng. feaslbillty.
design. etc.). In order to ensure accurate
descrl;J'tions or a proposed KCtion and its
alternatn·es. :;::~ visits should be made
as &Pproprlal.c. PopU::.·;on and l;rowth
c-haracterlstles of the af!('C\.<.:! area and
any popU:atIon and g:-owth assum.:;.~·on."

H$l"d to Justlfy the projcct or progra..-n Of
:.0 determine secondary population and
growth 1mpacts resulting from the pro
POSed action and its alternatives shou~d

be Identl!led. It 15 essential that the
~Ol:I"cesof data used to Identify. Ciuant1Iy
or -valuate any and all environmental
con<.CQuences be express~y noted.

t :: I The relationship or the proposed
oictlOn to plans for land and resources
(1.'1". pollcles and controls for the alIected
area and sectoral or natlonal develop
mc~t pl:ulS should be examined. Since
AID prolITams and projects are under
taken only at the request of and In col
laboration \\lth the recIpient count.ry.
there should be no conIDct wIth the ob
JecUve and spec~c terms or LDC ftp
pro\'ed :>r proposed land use plans.
pollcles and controls. 1I any. ror the area
alIected.

(3) The reasonably foreseeable Impact
of Ule propOsed actlon on the human ("11

\"lronmentmust be assessed.
t i\ Identl!lc3t1on and quant1ficatlOn of

~uch Impacts rCQuires an 8."..<;es&ment or
the p06lth'e lL'1d negatlve etrects or the
propos~ acUon as It alIects thoe env1rC:l
ment or the rcc!~lcnt country or nellth
boring countrIes l\.S aptJropriate. The at
tention glvcn to dllTerent en-lronment.al
factors wlll van· according to.:.he nature.
"cale. and location of the proposed ac
llon. Among ractaro< t.o c?nslder should
be the reasonably !oresec:l.ble elrect of
the acUon on such aspects or the envlron
mmt a.s t,;lose llste<1 in § 215.1(c) (3) or
thef;C procedarcs. Primary attention
should be riven in tae Environmental As
5e&<:ment to d15cusslng those lacto~most
evidently 1mpncted by the proP<l6ed
:lction.

(111 secondary or indirect, .....'1 ~;cll as
primary or direct.., consequences for the
environment should be included in the
A.-.sessment. Mam· major AgencY actlons.
Ul Particular th~e that involve the con
'It.rucUon or funding of Inlrastructure lu
\e,"tment (e.g.• lrrIgatlon projects. rural
wntt"r lIupply systems. rural access roado'!,

RULES AND REGULAnONS

Tater resource deve1o.,ment projects.
etc.) could stlInul1!.te or induce secOIl.~""Y

etrects in the form or assoc1ated invest
:ne:1ts" introduction or dlse3.se vectors.
and chan.."ed patterns of social an- eco
no:nlc activ1ties. Such secondary etrects.
through theIr impacts on humar health
and existing commur.1ty fac1lities lmd
activ1tie;. through inducing new faclll
!J,cs and a::~v1ti~or through changes In
natural conditions. may often be even
more substantial th:l.n the primary ef
fects of the or1g1:l.al actIon Itself. For ex
ample. th~ errects or the proposed action
on populatlon mo\'"ement and l;rOwth
may be among tIle more slb1"I~c:mtsec
ondary etrects. Such population ~d

growth impacts should be estimated l!
expected to be slgnmc:mt and an a.sscss
ment made or l•.'le e:!ect or any possIble
change in ;>op~tlon patte.""I1S or growth
upon tlle resou.-ce base. 1ncIud1r-b land
use. water. and ptObllc services of the are::>
in Qucstlon.

(4) Rca.."'Onable alternatlvcs to tr.e .,ro
POSed action including. where relevant.
those not wlthJ.n the ex.lstlng authority
;;' l\.ID should be investigated. The s;>on
S()rlIlll: :-~ce or Bureau sh:>u1d study. de
velop a,:)d Qc::..:""'be appropriate altccna
tl\'"es to the recC=I. ::-.,ded course or ac
tion in a.ny propcsal wh•.::~ Involvcs un
:esolved conflicts conr-cmlng ::.Jterr.at1\'"e
u.~ or 3valla.ble rcsources. A rlgoro;:s ex
pklrauon nnd obj('Ctlve evaluation or
reasonably foreseeable environmental
1mpacts of all ::-easor.able :l.lternatlve
actlons. partkularly those that mIght
cnh:l.nce envtronm£'ntal Quallty or arold
some or all of the advcrse envlronmen:':ll
efrects. 1s essentlal. Sutnc1el1t analysis of
such alternativ~And Uleir environmen
tal benefits. co..~ts and risks should ac
company the proposed actlon t~rough

tile rev::ew process in order not. to !ore
close premature),,- options 'I1.·hlch mll;ht
enhance cn\.ronmcntal qU:l.l1ty or have
less detrimental efrects. Examplcs of such
alternath·~ include: the alternatlve of
taking no action or or postponing actlon
pendIng further study; alternatives re
Quiring actlons of a :,lgnificantly dIf
ferent nature which would provIde simi
lar bcne:lts wIth dl~erentenvironmental
llllPacts (e.g." nonstructural alternatl\·es
to flood control programs) ; alternl:i.tlves
related to d!:!erent designs or detalls of
the proposed action which v.ould pre:-ent
dlfrerent environmental l.i1pacts (e.g.•
cooling ponds ,'ersus cool1n~ tower., for a
power plant); alternatIVes that ~;li

sJ.gn1ftcanUy CO:1."erve energy: alterna
tive measur.:.... to provide for compen.,-a
tlon of fish and ~ldllre losscs !!'lcluding
the acqu1sltion of l..nd. waters. and Intt::'
ests therein. In l::Qch case. the analysis
should be sufficiently detalled to reveal
the comparaUye ("Valuation of the en
vlromr.l'ntal benefit.". costs and rL'ks or
the :>ropO.~ actlon and each rMSonable
alternative.

(Sl Any reasonably foreseeable ad
Vl'l"Se ennronmental etreets which can
not be avoided (such as water or alI' pol
lutlon. undesirable land use' patterns.
damage to l1!e systems. urbnn coniCS-
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tion. threats to health Or other adverse
consequences) shoUld be 1Qentmed. Th1S
should be a, brief section~
In one place those e!rects tha.t a...-e 1Ld
verse and unavo1dable under the pro
posed action. Included !or pu,-poses or
conl..-ast should be a clear .s+..ate:nent 0:
how other avolda.ble adverse etrects dis
cus..~ in ';h1s section will be mlt1pted.

(6) Except for prov1s1on 0: some d1.-ect
d1saster relie! and short-te.-:n balance 0:
payments or budgetary assistance. Am·s
activities are ncr.naIlY to provIde lo~

ten::. bcn~ts. However. the re!atlonsh.!;>
between local sh\)n-term uses or man·s
environment and ~he ma1nteI1a:1ce a,:ld
en.'1anceme..'1t of :ong-term productlv1ty
should be explored. Th1s section should
contain a. b..'"ie! d1scusslon 0: the ex~t to
whlc.'1 the propOSed actIon involves trdode
oe's between short-term envlronI!lental
"ains at t..'1e expense of long-term losses.
or v1ce versa. and a d1scusslon of the ex
tent to which the proposed action fore
clo:>cs fu~ure options. In this context.
&hon-term and long-term do not refer to
any fixed time perlods. but &hould be
viewed 1n terms of the environmentally
111gnlficant conse-Quences o! the proposed
action.

(7) !..ny irreverslble an1 1rretrlevnble
commltme:1ts or natural or cultural re
sources that would be involved 1n the
proposed actlon should i~ be 1mplc:nented
should be ldentlfied. Th1s requires the
sponsorIng Office or Bureau to IdentlIy
unavoIdable 1mp;::.cts such as t.'lose listed
in paragra.ph five of thi:: I':ection and the
extent. to 'I1.·hich the actlon ir:'l'versibly
curt~ils the range or potential uses o!
t.'le environment.

(8) ;.::. IndicatIon or what other inter
est., and consj~::-'"lltlons of US. AID or
LDC polley are thoul>~t to orrset the s.d
verse environmental errec~ or the pro
POSed action. The Env1ronmenta1 Assess
ment should also Indicate the exten~ to
which tbl'Se stated cou... t.ervaUing bene
fits could be realized by !ullowing reason
able alternatives to the proposed act10n
that \\ould avoid some or all or the ad
verse envIronmental elIect&. Where cost-
benefit analyses of a proposed action are
prepared they &hould be attached and
should clearly indicate the extent to
which cnvlror..mental costs have not been
reflected In such analyses.

(:J) In developing the above polnt.~.

ever)' d!ort ~hould be made to convey
the TCCiulred 1n!orrnaUon succlnctly. in a
fonn easlly under;tood,. glvmg attentIon
to th~ substance of the 1n!ormatlon con
vered :':l.ther than to the particular
ronn. length or detaU of the Assessment
Each or the above points. for example.
=~ed not always <'Ccup:; a <1lJ;tlnct sec
tlonll it Is otherwise adequate17 covered
1n discussing ~~... impact or the proposed
action and Its altem~tives-ltemswhlc.~

should normally be the foc..-.s Of the state
ment.

(10) Environmental Assessments
should indicate at ap~ropr1ate pOints in
the text. any underlyl:lg stu~es. reports.
and other kl!cmnat1on obtaIned and
eonsl<1ered 111 their preparation. melud
in!: any cost-benet1t analy:JeS prepared.
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8a«tlon I~OO 11 or ~ O\lll!~ll"... O'.l
ltne. requlreDleDt& tor tran..."ltt&1 or .tate·
mente to CEQ. mlnlJnu:!\ per~1J tor re.,Ie....
etc.

to public and prn-n,tc ~Cons and
tndtviduals for not. less tnan ~ort;i-:1vc

(45) dayS (sec sectIon 1500,9 Cbl. rCI •

<dl. ll.."1d <!> "of CEQ Guld~es ror ceo
ta.1ls1; and notice of t..~e d:rart E.n·iron
mentat Impnct Statements lw:tilabillty
'll:lIl be pUbL~"edm the Federn.l Rel:i~tel"

Cogni:::ant. Burcu\:S and orects '10m 5Ul:l

mlt U'l~ dr:l<'1.s for CIrculation l'-la th..
AID Environmental Coordin:J.tor who \t In
ha\"C t.'le responsibility rer C(X)rd1natin-:
&II such communIca.tlOns with J)C.",on<;
outsIde AID. Any comments rCCt'lved h'
the Ennror.IIlent:lJ Coordin~tor W111 ~
forn-ardcd to the orl!;ln~t1ng Eurt"":!u or
Omce for consldcrnUcn III nn:\] polk- ce
clslons lind the p:repar:ttlon or no fln:ll
Env:ronmental Izr.pa("t Statencnt. All
:<:Uch comments wlll be att.'l~hed to the
fir-al Stntcrn~nt. a.nd tho<;e rC5pon~l:"le

comments not.lldcquatclj· d1scussed In tIl('
drart Sta~ent w1ll be approprlatel ...
dealt v:ith in the nnlll Stntcmcnt. Cop Ie,
or the tlr:nl EnvIronmental Impact S:.at>
mcnt. ,,-Ith comments att:lchcd, '\1;1.: " c
sent by th~ Environmental Coordln:.tor
to CEQ and to aTI other Federal, st~:e

and local agencies and pn\'nte OIb:mJ7:1
t.ion<; that made subsbni;h'e commcnL<;
on the draft., Includinl; affected LDC b0\"
vernmcnts. Where emerl:cney clrcum
;;t.'1ncc!; or considerations of !or("l;;:n
pollC)' make it ncc~ary to take:m :tctlon
wlthout observing the J1rov~lon~ of S0,
tlon 150011 or the CEQ Guldellnc.. ". or
v.·hen thcre are ov('nidl:1~ con:<IG~nt:o.:,

or expenSe to the US or rorcl>;n .·overn
ment.,. tl1e oMcm.'ltrr:g Office 'lJ:U1 ;:d\ 1"
the Envlronmt'ntal Coordlnntor ';\"ho tt.-::l
consult vnth Dcp:lrtmcnt of State anll
CEQ eonl'emlnl; lIPoroprlnte modlfk:l
tion or rev~ procedll:-cs.

§ 216_7 Public l-e=inl:"-
ra} In most insbr.('cs AID ~'Ill be abk

to gam the benent or pub!!c r-artlclO:ttJon
In the Impact stat~ment>:ro::eS3 thro\l~h

cIrculatIOn or d:ral t statt'm('n t..; and 110tlC('
or puuilC ::waliabtlltY In CEQ publlcntlon<
HO\\"evcr. m some cases the AdminIstra
tor m:lY wish to hold public heanm:s 011
draft Environmental Impact Statement,
III del'ld1nl; wh('thcr cr not a publIC hC.lr
Inl: IS :topropnatc. Bureaus m COnJllnc'
tion w'~h the Envlronmcntal Coordln.,lol
should consider:

(1) The macnltudc of the proposal l:~

terms of economic cos:',. the geographic
area in\"olvcd, and the uniqueness or sl7e
or commitment of the r('sourccs m
','"olved;

<2> 'The dCbTee or Interest in the pro
pOsal lIS evidenced by rcquC5ts from the
public nnd from Federal. state :tr.d local
autl1orit1es, and pnvate orhnmzatlono;
and individuals. th~t a he:lnng be held:

(31 The cOO1pk:dty of the l"Sue and
likelihood that in!onnntlon ",.m be pre
sented at th~ hC:lrln~ v-hlch. will be of
assistance to the Agency: and

(4) The cxtent to whIch publlc invohe
ment. alrl!lldy hao; been achle\"oo through
o:.her means. such as earlier pul)l!c hear-
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prcn-al and to n~ot1n~mutually aecl'pt
able accommodations.

(14) Environmental Assessments w:.u
Dot normnIly include nmtertnl cI:l.ssm~

or adm1mstratlvely controlled. Hov;CV1~"
there may be situatior.s where CD.iron
mental aspects ca.,not be adequ;;,tcly dis
cussed wlt.':1out the Inclu:,ic:l of such ma
ter'.nl. The handling ~d c11..o;closure 0:
ci.J.S.<;i.1ed or adminlstntivelY contro:led
material shall be :;overned by 22 CFR
pa..-t 9. Those r",ctlons of an EnViromr.cn
tal Assessmznt whldl r.re not cl=~ed
or ad.-nlnlstTaU.·c1y controlled will be
m:l.de :l.vallablc to pc:-sons outside the
A~enc"y as provided for In 22 crn Part.
::12-

(d) Cor..:;urtcr.!on c-':l.t F.aic-.r:. WhCIl
Env1ronm~~ Assl':S1'.:nents 1l.:"C pre
pared on ac~vltles c:lr:led out wlt.'lln or
focused on speclftc LIX.~ consultaUons
w1ll be held between AID st:l!! and the
host government bot.'l in the ea:-Iy st:l.ges
or jJrcpa..-atlon and on the rcs~ts .U'.d
sign1flcanee or the completed Assessment
bc!ar;: the project 15 authorized. =-.11SS1ons
wW CDCoUrage the ~o:;t &ovcrmnent to
mae the Env:.ronmcnt:ll Assessmc."1t
av:11lable to the t:e:lern.l pUbIlc of the
rcei;JICDt. co=try. U ~vlron:r.cnt:ll As
sessments are prepared on o.ctiv1tles
whjch tt.ro not coun~-spct::lftc, the As
SC5SInC:Jt w'.!l loe circulated by the En
vtronment:l1 Coortimll.l.or to AID's over
SCllIS ~~on'; B."ld interested LDC
bovciument.:; 10: WOnTI.:l.tiOl). gul<bnce
aond comment, and ~"l11 be made avallable
1Il tho US to 1ntc.-c:;ted partlCS.

§ :16.6 E.."I....ntnC"ftl..l in'p.,..l .l:\IC·
Dlntl. (EIS),

I:l1vtronmcntnl Impact. Statements
(EISs) wW be =,reparcd =d circulated in
a.ecordance With section 102<:2) (c) of
}'''EPA. ns :l.nlpIHied b:r the CEQ Guide
lines. When major al;Cnc~" :l.CUOI1S slb
n1.~c."\.'1Uy :l!!cct:

(a) The globlll environment. or arc:l.S
outslde t.'lc jurlsd1ction of Il.:lj~ n:l.tlon
<e~g.• the oceans):

.!J) The cnvlron.-ncnt of the 'Cmtcd
'tes: or
_, As:l. matter of poIJc~-.other nspects

of t.he human em:l"onment nt U-:! dls
C!":' :0' -- '.h~ Adm1n1st:ator.
"I.. CO'1tent and fonn or the dra.ft llnd
tina! Eni"lronmenbJ Impact Stateme_t
w1ll gene:-nlly follow Section 1500.8 of the
Guidelines. but will take Into account
the spec!aJ. conslder::',tlon.~ and concerns
of AID. such as th~e set forth 111 ~ 216.:>
of these procedurt::: Clrcula.tlon or an
EnvU'OnmenbJ Impact. Statement in
dra:~ form will precede approval or Q,
Project ~3pCr or equivalent and com
ments from sl.O~h circulation ~ill be co.]
alderoo before fln~l project B.uthorlza-
tlon as ouWned In §2:t: 3 of tilcse pro
cedures. The draft Envirol....nental Im
pact Statement will also be clrcu13ted via.
the Misslons to afrcctcd LDC gover-n
ments for information and comment.
Dra.rt Environmental L-npact. Staten.ents
wID be made ILvailable for comment to
US Federal agencies with jurlsd1ction by
law or spce1al cxperUse with respect to
any cnvironmmtal impact Involved. and

~691S

In the cs.se or docc::1ents not bkcly to
be easlly accessible <such as i:1te:naJ
~ or reports>. the ~ ,n.1.-oOlIIleDtal
.As.'lesS::nent ~houId lnd1ca~.:! hO":V such In
:ormation~ be obtained.

(11) To the exte::t required to ubtain
a res.sot:ed ansIY51S. each Asscssmen:
should~ ;lrepared utllizing ~ sys~=tic

1nterd2sc1pllDa.7 approach wl"Jch w1.Il
ensur~ the lntegrated use of the natural
aIld soclal sde::ces and the cnviron
mel:.tal ~esign a.'""ts 1n pIann1nl; ll:ld de
Cslon-ma.ld.ng whkh may have nn 1m
pact on man's fL'·ironment. I! ~uirei
d1sc1plines are Dot a.vallable wlthl.' AID.
approprIate use or relevant US Gvvern
ment and local IDe s,l;en-:lcs 0: the pro
!e3S1ooal semces 0: unl\·ersltics llnd out
Idde co=:.2tants should be m:l.dc. The In
te~pll."1nry a.pproach s.':1culd no: be
l1:n.lted to the prep~:ll.tion of the En
vironme:ltal AssCSS!:1ent. ht.t Mould also
be used In the early pla.nn1nr: and design
stages of the proposed action and In Its
evaluation. Early a;::pUcntion of suc.'l
an appr03ch should l~eI? llSSure a IYS
ten.s.t1c cvalua.tion of I'C'I.SOnnblc alter
nattve courses of a,ti.:m and their t:oten
tlal soctal. economic. and enViror.mental
c:oosequcnces as well :IS miti;;atUlg detri
mental et:ccts of the chosen prcject or
a.etivity.

u:n "Broad program Assessments may
be required in order to 1LS.<;es5 the en
v1ronmental efrects or Q number or m
dlT1dUal actions and thc1r cumulatlve en
T1romncnta11mPlU:t in a given country or
ge\)lr.'8phlc area. or the emironment.a1
2mpacts tna.t are genetic 0: common &q
a c1aslI or agency actions. or other acU~1
Ues which are not country~spcctfic. In
these cases. a :;1ngle. progrnxr.mat!c h
IICSSment wm be prepared in AID:Wash
Ington and circulated to :I.!'P:ropmte
overseas ~ 'lss1003. host go,e~ments.and
to ~t.~'d pa.rtlE'S within the United
States. Ba:;e..' upon consultntlon with the
Commlt-.cc 01. Environment and Devel
Cl:'ml!!nt, the Environmental Coord1na.tor
shall recommend to the Ad:r.1n1:;tral.or
the subjects and Ilpprop~atc pre::>arlr~

Omces for such Agl!t1c:>-1'"'~e ~'-" -
matic Assessments. ::'''C ' "' ~1"
for programmatic ~. . t:u /)6-
sessments on actio • ; to a I'PC-
dfic country or ~ ~ m:l.de by
the cogntt.ant Bureau "r omcc head !n
cc.~.lltatlonWlth the Envlronr.1ent.al Co
ordinator. 7~ the extent prnctlcable. the
1'0r.n and content ,,: the programmatlc
Em1ror~'"nentaJ ~ent. •...111 be the
same as ror project Assessments. Subse
eluent Environmental Assessment.ll on
major individUal actions v.-1l1 be neces
aa.ooy where such rollow-on or ~ub::equent

activities may have slgnlncnnt environ
mental impaetll on specUk countries
where such impacts have not been adp.
QUately eva.lua~ In the prognunmatlc
Envtronmental Assessment.

<13> In a. situation where an analym
md1ea.tcs thAt potential effects may ex
tend be'yon'" "'P. national bour.c!a.rles of a.
reclp1ent!;". ~tn' and B4j:lcent rordgn
naUorw - ~ atrected. AID "NUl urge
~ ftc:. 1:lt country to consUlt with Ita
nel.&htx,~ ._i 1n advaI:CC of project ap-
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:nj;S, meetir.gs ~1th dt1zen re;Jresenta
elves. :l.I1d:or v..rtttcn COtnn:.ents on the
;>roposed acUon.

(a) It publlc hea..-.ngs are held. draft
EnvL.ooonme:'1ta:. Impact ~..ate:ne:1ts to be
dlscusscd shot:ld be made av:1llable to
the public at least fifteen (15) days prior
to the time 0: the publlc ::lear1ngs. ana
a notice ~'Ul be placed 1n the F'E:lEJtAL
R!:CISTEK gl\';nl: the subject, t1me and
place of tile proposed hea.-mI:S.

~ 2lf•.3 I'tC<"onJ,. IInd ~port..

Each AgencY Bureau ~;:I m::untain a
1:..'1. or acthitles for ~'hich Environmental
A....."c.',Smcnts and Env1.ooonmental Impact
Statements are belnl> prepared and for
v.h!ch ~e;atlveDeter:n1=Cons and Dec
l:l.mt:ons ll:lve bcen Imlce and wlll re
\l.,e the l1st Quarterly ant: pro":lde COP1~

fO the Eln lronmcntal Coordi=tor fC'r
tralL'm;tbl to CEQ. Flnal Project Pa;:>cr:;

containing the Environmental Asse..<:sment
WIll be ro!'V' ardcd to CEQ as soon as thC)"
are aV:l.Ilablc. Copies ~'11I also be avail
able to lntcre:.ted Federal ao;er.cles upOn
re41;c~t.n~ cOGnILlUlt. Bureau wlll main
t.U1\ a permanent file (v.hl&.:h n.ay be
part of Its normal projcct. !i1('5) of State
ments. As:.cssments, Determuu.UOtlS and
DC'Clar-..llo:'lS ~h!ch will be aVailable to
tile public under t..'1e Freedom of rnror
Im.tlon Act exc~pt. for a.ctlons cover~

bJ• ~ 216 6(d' (14) of these procedures.
If'"R Doc 76-:89n P".Jeod es-:8-75.3:36 pm!
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Al'PENDIX D

INTERIM REGULATIONS ON PROVISION OF ASSISTA1'~CE FOR
PROCUREMENT A..~D USE OF PESTICIDES
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Depa1-tlize;zt of State

------~--

UNCLASSIFIED

UNCL.ASSIFIFL;

1. A.IwD. HAS STARTEU PREPA~~TlaN o~ A COMPReHcNStVE PRn
i.RA~MATIC ENVIRONMENTAL I~PACT STATE~ENT (EIS) FOk ITS
PEST MAtlACE"IEtlT PROGRAM, INClUOIPIIG THE USE: OF Pt.STICIDF.~.

TH~ PRE~ARATION OF THE EIS riAS ~EEN AGRE~D TO AY A.luU. AS
A BASIS FOR A COURT ORD~R DISP05ING OF A SUIT BROUGHT
AGAINST THF. AGENCY LAST APRIL BY FOUR ENVIRUNMeNTAl GROUPS:
E~V1RO~MENTAL DEFENSE FUND, INC.,NATIO~AL AWDUAON SOCIETY;
NATIONAL RESOURCES DF.FENSE COUNCIL, INC v' AND THE 5IERRA
CLUB. THE PLAINTIFFS SOUGHT TO ObTA!N A DECLARATOpy
JuOGMENT THAT NATIONAL ENVIRONMENT~L POLICY ACT (NFPA)
APPLIED TO ALL OF AID'S ACTIVITIES AND TO CO~PF.L ADI~O. TO
PR~PARE, CIRCULATE FOR CO~MENT AND CONSIDER IN IT~ DECISION
MAKING PROCESS A FO~MAL ENVIRONMENTAL IMPACT ST~TEMENT

CO~CFRPIII~~ AID'S ASSISTANCE FOR THE PROCU~EMENT AND usE OF
PESTICIDES.

5URJF.CT:~.t.O.. 1~:li::f<IM ~EGUL.ATI(;NS O~l PROVISIONS OF
ASSISTANCE FOR P~OC~REME~T AND WSE uF PESTICIUES

2~ TME ADMINISTRATOR A~PkOvEO A ~TIPULATIUN AS A nASIS FOR
~€TTLEMENT OF TNE SUIT ON NOVEM~ER 29, 1915, TH~ COMPLETF
TE~T OF ~HICH ~ILL FOLLOW IN AN AIRGRAM. ONE

:'~CT!ON OF THE STIPUL~TION (PARA 7) REQUIRES AID TO
Aon~T INTEQI~ REGUL.TIO~S, ~ENOING COMgLETIUN OF THE Ers,
Rf.LATI~G TO ASSISTANCE fu~ iHE PROCuREMENT ANO uSt. OF
PESTICIDES. T~E. FOL.LLJioiI"Iu APi!:. ~IO;S INTERIM REGULATIONS
~hICH ARE EFFECTIVE IM~EDlATf.LY ANn ~ILL REMAIN IN EFFECT
U~TIL FU~THER NUTICEw QUESiIO~~ C~NCERNI~G TnE REGuLA
TIONS SHOULD BE AODRESsEe T~ TH~ APPR~PRIATE ASSI~TANT

TAGS:

1:.0. 11l'.l52:N/A

PAGE 0~ STAT~ ~~2612
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Departmmt of State TtlEG~lt¥;~

--------------------------------- - -- -
UNt:L.ASSIFIEO

PAGE ~3 STATE ~02b12

AOMliJ!STRATQ;c' Of' t'(EGIO~;~L 01'( lJThF:iol till~c:"AIIS ",riG "'ILL
COCRnl~AT£ wITH TA/OST p T~E OFFIC~ ~S~T~N~D con~niNATI~~

RESPO~SI6ILIT' fOR CA~RYI~G OuT T~E AGE~C~'S tN~T~O~KE~TAL

POLICY SF.T FnRTM !~ POLICY ~ETEh~lNAT10N b3~

3~ AI~ INTERI~ REGULATIONS c~ ~ROVISI0N~ uF ~SSISTANCF.

FOR PROCUREME~~ A~~ USE OF ~ESTICIDES:

ooOO (to) A!n i4ILL NOT ",ROVIOE AS~ISTA"ICF ~O~ Tnt: p~nCI'RF

oo- MEhT A~D USE OF:

.-- - (1) OICHLORODIPH~NYL TRtC~LO~CEN'HA~E tnUT)

.-- .. (EXCEPT FJR PUBLIC HEALTH U&E)

.-.. - (?) A~Drt1i'J Al"C! DIELvRI:~ (Fll;Cc;.Pl Fflh: kE~iT,<!c.Ttn

• -oooo TERMIT E USE., T1'1 E ~ I ~ j' '( 1" G t: F ~ 0 (J TS A~D lOP S OF
.-. - ~ON.FOOry ?LANT~)

oo- .. oo (3) ~,4, S .. T

oo-. - (4) C;,LURDANE

oo- -- (5) riEPT AC,;HLOR

T~E AnuVF. PES~ICIDES ARE ~EFF.Q~~n TU BY AID NAM~S AS
LISTED IN T~E AIC CU~~O~IrY ELJGIoTL1TY l.ISTT~G ~AR' IIC.
OTME~ COMMO~ OR T~AOE NA~ES FOR T"FSE P~STICIOE~ ARE
LISTED IN P~RT II, C, PESTICluE ~AME CRO~5 INDE~ ANa OF
COURSE ARE SI~ILARLY AFF~crt~~

~In WILL NOT P~OVIOt 'SSI~TANCE FUQ THF PROtURE~f~T ON U~t

OF ~ PfSTICIDE ~HIC~ IS ~~T REG15TER F O, F~rt A UbF WhICH
IS hOT HEGISTEREn, FeR A PESTICln~ OQ A USE ~"YCM HAS BEFN
F1I'IALLY SUSPENDE:O, OR F'D~ A USE OR A PESTICIDE WHICH HAS .
~E~N CANCELLED ~y T~E E~VIRUNME~TAL PROTECTI0~ A~~NCY

(EPA~. FUQTHERMOR~, AID ~tLL hOT PROVIDE ASSISTANCE FOR
A USE OR A PESTICI~E F~~ ~HIC~ THE EPA HAS GIVEN ~OTICE

o~ INTENT TO SUSP~ND, AFTE~ 5~ OAY~ FROM SUCH NOTIC~,

EXi.EPT TH~T ~UCn ASSI~TA~~E MAY B~ p~OvInEn IF TH~ AOMtN
ISTRATOR PERSGNALLY O~T~R~INES, Ih ~~ITI~G, ThAT TH~

~ENEFITS OF USI~~ THE P~STICIOE OUTWFIGH TH~ POTE~TIAL

U:-,:CLASSIFIFD



Departllle1Zt of State

--~ -- -;.--- -- --

ADVE~SF EFF~CTS A~D THAT NQ ~~t~~kA~lE AlTE~N~Tlv~ IS
AVAIt.ARLi:: ..

IN vr~~ nF THE fRtQuENCY A~u/uR VAPIFTY OF ~OTICES GF TNT
E~ T T 0 SII SP t ~J D, PAR TIC Ul. AFi L 'y uF 1I SE' S 0 F F t:. S1 TCI!J ES • P t:. r IJ Rt
~~'Jv!DI~r, ASSISTANCE FOR P~iJCI.JR~""t·IT (JP t;SE Or A
PE5TTCTOE, MISSIONS SMOULD CH~~K ~ITH Th[ ASSI~TA~i

to 0 IoIt Poll ST~ t\TOP nF 1 HI:: AP~ RlJ? RI AH:. KFGI 0 II,j AL au wEll. v IN:' I r I ~I •

GT~fR~ wH~~~ MISSIO~S A~E ~OT INVOl~ED~ SMOUlD ~~~CK

~IPECTlY ~ITH TA/OST. UUESTIGNS cc~eERNI~G PEGlSTP~~

TION, SU~PE~SIaNS A~n USE~ OF A~Y Pf~TIC!DE~ ~Ol LI5 T EO
rN ?ARAGwAPH 3 ABOV~ hILL o~ A~S~tPEn BY THE kt~P~NSI~~E

RIJREAUS IN CO~Ju~CTION ~I1H THE OFF1C~S O~ SF~/~OM AND
TA/uST ..

jM~ ABnVE P~~~I~!TIONS uO ~OT APPLY TO ASSI~TANCE FC~

PF.STICIDrS IF TH~ RESPC~S~oLE AIn F~PLnYFE OETE~~IN~S,

IN ~RIT!~~, T~~T THE PESTICICE ~I~L Bt uSED F~F H~ALTH

Fu~pnSFS (80TH HUMAN AND ANIMA~) AND ThAT 5I~N1FICANT

HEALTH PR06LEMS ~ILL UCCU~ ~I1HOUT T~t USE OF TnE PESTICIDE

1M cnU~TRI~S HAVIN~ ~lS~I0~S, Th~ Qt~pn~~IRLE AID fMPLOYFE
FO~ I-iEALTH PURPOSES WILL BE ThE MISSION DIRECTOh. HI
AF~ICA~ COU~TRIES WITHOUT MISSIUNS THE APPRQPHIATt
~fGIGNAL ECONOMIC DEVELOPMENT SuPPORi OFFICE ~I~l 8E
ASKEr. TO Mt~E THIS OETE~~lNATION. CABLE kE~UESTS FOR
CONCURQENCF. TO PROVIDE ASSISTANCF. FU~ PURCHA~ES OF SUCH
PESTICIDF.S FOR HEALTH P~RPOSES ~IT~ ADfQUATe tNFO~~ATION

TO JUSrIFY FULL DETE~MINATION ~IlL ~E MAnE TO THE APPRO·
~~!ATE ASSISTA~T ADMINISTHATO~, ~hO TN Al~ CASES hILL
caORDINATE WI'H iA/M, TA/OST ANC SFR/COM. REQUtSTS WILL
a~ GIvEN I~MfDIATE CONSInt~ATlu~.

FUQTHEP., AXD MAY PROViD~ ASSISTA~CF FOR T~E USF OF ANY
PESTICillE "EFERkEO TO A80\'E IF THE All) AO:1!NISTRATOk
p~~snNALlY DETERMINES, IN ~RI1ING, IN EACH SPECIFIC
I~STANCE, THAT AN EMERGENCY EXI~T5. AN EMERGENCY WILL 8~

nET ERMn~ I:: 0 TOE X1ST ioI hEN APE ~T ('I uTbP t:: II K HAS 0R I SAP, 0 lJ T
TO OCCU~ AND NO PESTICIDE ~EGISTERED FOR TH~ PA~TICULAQ

liSE, OR ALTERNATIVE METM~D OF CuN1ROL IS AVAILAblE TO



Departme1Zt of State TElEGM~.~

PAGe 05 STATE ~02512

Eio(AulCATE OR C:ONT~QL iHt: PEST I ~n: .~HE~ ~IGr.IF!CA:~T

ECO NOM;: C PR OBl..EMS flI L:,. 0c: CUIoC oj( Ii nOlll rtl~ uS t uF' Tt1F
P~ST1CI~~SQ FU~THENp ~0T~I~HSTA~~!NG TH~ A&OVE i AI~ MAY
?~DVIOE ASSISTA~C:E FOR TH~ PROCU~~~E~! A~D ~St OF A
PE$TICIOE IF THE PESTICI~E IS NOT PEGlSiEkEO IN TMC
UNITED STATES OR IF ThE P~STICIOE HAS BEE~ CANC~LLEO ~r

~~E E~Q OF A FIVE-YEAR REbISTRAi!~N ~ERIOO uP A1 TH~

Q(~u~ST OF A REGISTRANT AND IF T~E ?~STICIO~ ~!LL BE USEO
1N ~~RICU~TURAL CROPS A~~ ASSOC1ATED VFCTORS NOT GPGWN OR
~JUHD I~ THE uNITEn S:ATES, AND IF THE ~:O ~O~INI~T~ATOR

PERSONALLY OETER~INES, l~ ~~!TI~r., T~AT TME BENE~lTS OF
USJNG THE PESTICIDE OUTWEIGH l~E pnTE~TI~L AQVEKSt
EFFECTS AND TH£T NO PREFE~A~L~ ALTERNATIVE IS AVAILABLE.

CABLE RE~UESTS ~ITH JUSTIFICATIuN I~ SUFF!CIENT DETAIL FOR
T~E ~DMINIS~RATOR TO MAKE A OETE~MINATtON SHOULD bE MADE
TO '~E ASSISTA~T AOMINIST~AT~R ~~ THE APPROPRIATE REGION.L
OR OTHER BURE~U FO~ COORDINATION wITH TAIOST AN~ FINAL
RECOMMENDATION TO THE,ADMINISTR~TO~. IN COUNTRIES
HAVING AIO MISSIO~S, THE MISSION OIRECTOR IS THE R~SPONStB

I.E AID EMPLOYEE FOR iHIS PUt/POSE.

(6) ANY
OETE~MIMATIaN 5Y THE AID ADMINIST~ArnR ME~-

TIONED IN SUBPARAGRAPh (A) ABOV~, ~ILL SF MADE IN
CONSULTATION ~ITH ThE EPA, wILL INCLUOE A STATEMENT OF THE
RASIS, FOR THE OETERMINATION, ANn ~llL BF. PUB~Is~~n TN
THE F~OERAL ~EGISTER ~ilHl~ TEN DAYS OF THt TIME T~E

ntTE~M!NATIO~ IS MADE. AIO ~ILL, UNLESS TIME CONSTKAINT~

~O NOT PF.R~IT, ~ROVlut ~U~LIC NOiICE tHAT T~E AD~lNIS

TRATO~ INTENCS TO RtNOE~ SUCH A OETERMtN~TIONw

A ntT~RMI~ATION MADE ~y TH€ AO~INISTRATOR WHEN TI~E CON
ST~AINTS 00 NOT PERMIT ISSUANCE OF A PUBLIC NOTICE OF
INTENT HILL, NEVER~HELESS, ~E MAO~ I~ CQNSULTAT!Oh hITH
EPA ANO WILL INCLUDE A STATEM~~l OF THE BASIS FOR THE
IiETt:,C;,.,!NATiON It'

~.. T~F. ~O~Er,OING PRO~IeITIONS DO NOT APPLY TO
AS~ISTANCE PROVIDEO By AID fOR CO~T~OLLEO EXPtRl~ENTATIO~J

U~CLASSIF1FD
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U~~ CLAS SI F' 1F lJ

OF I.Y'1ITED SCGPi:: AN'_' !'lOT INVOL.Vl~:G :'PPLICATIO", H.I'C' t.~UP

PRODUCTION PURPOS~S~

5. T~~ FO~EGO:~G I~TERI~ RtG~LATIO~~ SUPER5E0E
P4RT II.C - PESTICIDES OF THE A.I.". COM~ODITT ~LI~IB!Ll,

LISTING (PAGES 69 THROUGH 1~2J. ..HE~ Pt,Rf'lA",EI-lj QU.IJ:"':'Tl"lI~

ARE PROMUL~ATEO, THf LISTI~G NI~L 8E APP~OPRIA~~LY

AMENDED.

APP~OPRIATE REGIONAL AND OTME~ b~wEA~ TEChNICAL ~rF!Cl~

ARE P~FPARFO T~ RESPO~~ P~OMPTLY TO SPFCTFIC aU~Sl:~~S TH~T

M~V ARISE REGAROI~G I~PI.E~E~TATI~~ ~F AIn I~T~RIM RECU-
LATIO~S ON PROCUREMtNT AND US~ OF PESTrCIDFS~ Kl~SlN~t~

U7



APPENDIX E

STIPULATION ,Ah'1> COURT ORDER, CIVIL ACTION
NO. 75-0500, u.S. DISTRICT FEDERAL COURT

FOR THE DISTRICT OF COLUMBIA
DECEMBER 5, 1975
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llli"ITED STATES DISTRICT COlJRT
FOR THE DISTR.!CT OF COLu~IA

ENVIRO}':1E1"'TAL DEFENSE Fu~1), INC., )
et a1., )

)

Plaintiffs, )
)

v. )
)

illi"ITED STATES AGENCY FOR )
INTERNATIONAL DEVELOpm;}t'"T, eta1.. , )

)

Defendar..ts. )

ORDER

Civil Action ~o. 75-0500

This court has carefully considered the stipulation executed by

the parties to this case. The court has concluded t~~t the stipulation

establishes a fair and equitable method of procedure in this action that

it resolves in a fair and equitable manner some of the issues raised, and

that approval of the stipulation ~ould serve the public interest.

NOW THEREFORE, it is ordered that the attached stipulation is

approved.

5.5.

John J. Sirica
United States District Judge

for the District of Columbia

DATED: l_2_I_.S_/7_S _
James F. Davey, Clerk

n y s.s.J _

Deputy Cle:-k
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S TIP U L A T ION

illl""ITED STATES DISTRICT COURT

FOR THE DISTRICT OF COLUMBIA

T

Civil Action No. 75-0500

)

)

)

)

)

)

)
)

)

),
/

vs.

?laintiffs,

IJefendants.

li~ITED STATES AGENCY FOR

I~"TERNATIONAL DEVELOPMENT, et a1. ,

ENVIRO~~lAL DEFENSE FUND, INC.,
et a1.,

The parties to this action, by and through their respective under-

signed counsel, hereby stipulate and agree, subject to the approval of the

Court, as follows:

1. The United States Agency for Interr".ational Development ("AID")

will prepare, circulate, make available to the public, and consider in its

decisionrnaking process, in accordance with the sclledule and procedures set

forth below and pursuant to Section 102(2) (C) of the National Environmertal

Policy ~ct of 1969, Pub. L. No. 91-190, 83 Stat. 852, 42 U.S.C. §§4321 ~

~. (
IINEPA"); Executive Order 1151la., 3 C.F.R. 271 (Supp. 1974); and the

guidelines of the President's Council on Environmental Quality, 40 C.F.R.,

Part 1500 (the "CEQ g\lidelines") a detailed environmental impact statement

(the IErS") on its pest management progr3m including its pesticide activi-

ties. The pest management program, as used herein, means all act~vities

conducted, supported, financed, and/or otherwise assisted by AID intended
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to control or eliminate pests. Pesticide activities, as used herein, means

all activities conducted, supported, financed, and/or otherwise assisted by

AID for the procurement or use of pesticides. Pesticides, as used herein,

mean substances or mixtures of substances, (a) intended for prevention,

destroying, repelling, or mitigating any unwanted insects, rodents, nematodes,

fungi, weeds, and other forms of plant or animal :ife or viru~es, bacteria

or (-ther micro-organisms (except viruses, bacteria or other micro-orgalLislilS

on or living in man or other living animals), or (b) intended for use as

plant regulator, defoliant or desiccant.

2. AID may utilize a contractor and outside consultants or experts

as well as other federal agencies, international organizations and represen

tatives of foreign governments to assist in the preparation of the EIS,

consistent with Section 1500.7(c) of the CEQ guidelines, and provided that,

to the extent consistent with applicable laws and regulations, plaintiffs

will be given the opportunity to identify and submit views to AID about any

prospective contractors, consultants, or experts. Preparation of th£ EIS

will be done in consultation with the Environmental Protection Agency (the

"EPA") •

3. W~thin 15 days of the apprOVal of this stipulation by the Court,

AID will ?ublish in the Federal Register a notice of the intent to prepare

the EIS. The notice will describe the pest management program, including

the pesticide activities, in general terms, state the generc.l scope of the

EIS together with the anticipated schedule for preparatio~, and solicit

comments and information from interested parties.
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4. The EIS ~ll be issued, circulated =or ~omment to other federal

agencies, and made available for co~ent to the public, the World Health

Organization, the Food and Agricultural Organization, and foreign govern

ments th~t are receiving or are eligible to rc~eive AID assistance for the

procurement and use of pesticides and desire to recei~e a copy, in draft

form by August 31, 1976. This date ~y be changed by agreement of the

parties or by the Court upon good cause shown. Public and other comments on

the draft EIS ~ill be accepted ~ithin 60 days of the issuance of the draft.

The EIS will be issued in final form ~ithin 45 days of the close of the com

ment period.

5. The EIS will contain, inter alia, the follo~ing, to the maximum

extent practicable:

a. Historical description of the pest management program, in

cluding the pesticide activities.

b. Description of the scope and nature of current and reasonable

anticipated pest management program, including pesticide activities, regula

tions, guidelines, policies and practices relating thereto; an individual

d~~cription of any pesticides include0 in such activities for which the

registration for use in the United States has been finally suspended or

cancelled by the EPA and for 2, 4, 5-T, C~lordane, Heptachlor, anc such

descriptions by functional or chemical groups of all other pesticides in

cludec in such activities; and a statement ~ith respect to each pesticide

included in the pesticide activities of the amounts used, by geographic

area and purpose.
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~. Assessment of environmental impacts, including adverse environ-

mental impacts which canno~ be avoided, of the current and reasonably antici-

pated pest managemecc program, inclucing the pesticide activities, wherever

such impacts or activities occur, subdivided by Q~eas of activity; i.e.,

food production and preservation, public health programs, non-food crops,

etc., including:

(i) effects on humans using the pe~ticides or liVing near

the locale where the pestic~des are used or elsewhere;

(ii) effects on flora and fauna, including fish and Wildlife;

(iii) effects on pesticide residues ~n food, with a focus

on international and national residue tolerances;

(iv) effects caased because of the mobility of pesticides

as they may be carried to other areas by water, air, or otherwise; and

(v) effects caused by the cumulative impact of the pesticides,

to the extent data or analyses are available on such cumulative impacts.

d. Analysis of reasonable alternatives and their environmental

effects, including, but not limited to:

(1) Terminating or temoorarily ~uspend~ng all or part of the

pest management program, including pesticide activities;

(2) Providing assistance for forms of pest management other

than the use of pesticides; and

(3) Requiring user compliance with standards, either those

promulgated by the EPA for use of pesticides in the United
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States (including cancellations, suspensior~ ~cstricted uses,

and label restrictions) or some other standards.

e. Conclusions as to which pesticides AID will not and w~ich

pesticides AID ~ll provide assistance for, and, in detail, the limiti~g

factors applicable to those ?esticides for which AID will provide assistance

including, but not limited to, conditions relating to use, climate, flora,

fauna, or geography of areas ~ere each pesticide may be used, handling and

packagi~g, and those efforts which will be undertaken, where possible, to

obtain the agreement of host countries and/or international and regional

organizations, for the establishment of such data-gathering mechanisms as

might be necessary and appropriate to monitor or prevent potential adverse

environmental impact associated wit~ pesticide activities collectively and

individually.

6. As S00n as possible af~er the final EIS is filed, AID will publish

reg~iations implementing the conclusions referred to in Paragraph 5. The

regulations will proviJe that, when assistance for the procurement and use

of pesticides i$ sought, AID will determine, in wr~ting, whether the

specific pesticide, use, climatic, geographic or other relevant conditions

or factor has been analyzed in the EIS and is provided for in the regulations.

If they have not been analyzed and provided for in the regulations, AID will

not provide assistance without initially assessing the impact of the pesti

ci~e, and if such assessment reveals potential significant enviro~~ental

impact, AID will not provide assistance without the preparation, circulation

for comment, release to the public, and consideration in its decisionmaking
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process, of a further environmental impact stateme~t or an amendment to the

EI5. Notwithstanding the above, AID may provide assistance before such

assessment or environmental impact statement is completed (a) if the AID

Administrator personally determines that an emergency, as defined in Para

graph 7, exists and that the time available from discovery or prediction of

the pest outbreak is insufficient for the preparation of the assessment o~

statement; and (b) for controlled experi~entation of limited scope, and not

involving application for crop production purposes. In instances where

capital or technical as~istance is sought and where specific uses of such

assistance are not identified, AID will condition the provision of such assis

tance on compliance with AID's regulations. Written copies of all determina

tions and assess.ments referred to above will be made available, on request,

to any interest,zd members of the public.

7. a. ~ntil the regulations referred to in Paragraph 6, above, are

effective. AID will not provide assistance for the procurement and use of -

(I) dichlorodiphenyl trichloroenthane (DDT) (except for pub

lic health use)

(2) Aldrin and Dieldrin (except for restricted termite use,

the dipping of roots and tops of non-food plants)

(3) 2, 4, ~-T

(4) Chlordane

(5) Heptachlor

and will not provide assistance for a pesticide whic~ is not registered, for

a use which is not registered, for a pesticide or a use which has been finally
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suspended, o~ for a use or pesticide which has been cancelled by the EPA.

Furthermore, AID wili not provide assistance for a ~~e or a pesticide =or

~ich the EPA has given notice of intent to suspend, after 60 days from such

notice, except that such assistance may be provided if the Administrator

personally determines, in writing, that the benefits of using the pesticide

outweigh the potential adverse effects and that no preferable alternative

is available. The above prohibition~ do not apply to assist~nce for pesti

cides if the responsible AID ecployee determines, in writi~, th~t the

pesticide will be ~sed for health purposes and that siblificant health

prcblems will occur without the use of the pesticide. FULther, AID may

provide assistance for the use of any pesticide referred t~ above if the

AID Administrator per~onally determi~e~, in writing, in each specific in

stance, that 3n e~ergency exists. An emergency will be determined ~o exist

when a pest outbreak has or is about to occur and no pestici~e registered

for the particular use, O~ alternative method of control is available to

eradicate or control the pest, and when significant economic ~4oblems will

occur without the use of the pesticides. Further, notwithsta~ding the above,

AID may provide assistance for =he procurement and use of a pesticide if thl~

pesticide is not registered in the United States or if the pesticide has bee.n

cancelled at the eD~ of a five-year registration period or at the request of

a registrant and if the pesticidp. ~lll be u~ed on agricultural crops and asso

ciated vectors not grown or found in the United States, and if the AID Admin

!,strs.tor personally determines, in writing, that the 1::enefits of using the

pesticide ~utweigh the potential oJverse effects and t~t no preferable al

ternativ~ is available.
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b. Any d£te~nation by the AID Admini~tratot mentionec in

subpara'~rapl-. (a), above, will be made in consultation with the EPA, will

include a statement of the basis for t~e determination, and will be published

in the Federal Register ~ithin 10 days of the time the determination is made.

AID will, unless time constra~nts do not permit, provide public notice that

the Administrator intends to render such a &2termination.

c. Within 30 days of the approval of this Stipulation by t~e Court,

AID will issue and publish in the Federal Register a regulation or other

directive implementing this Paragraph.

8. AID recognizes its responsibilities to conduct its operations in

a manner that mitigates or avoids any potential short- or long-term dele-

terious environmental effects of local, regional or global prop~rtions. AID

will ensure that the envirorWlental consequences of proposed AID-financed

activities are identified and properly analyzed. AID will ass~st, to the

extent possible, in stren~thening the indigenous capabilities of developing

countries to appreciate and evaluate the potential environmental effects of

proposed develo?ment strategies and projects and to select, implement and

manage effective environmentai protection measures.

9. AID will propose, solicit ~nd consider public comments on, and

adopt environmental regulations, to as~ist AID in implementing the require-

ments of NEPA, such ~~A regulations to be adopted in consultati~nwith the

CEQ.

10. The followir.g schedule will apply to the regulations referred to

in Paragraph 9 above:

137



3. Draft ~egulations published for comment in the Federal Register

by February 29, 1976.

b. Public comment accepted for a period of a?proximately 60 days.

c. Final regulations published in the Federal Register 30 days

after the close of the c·--~nt period.

The above dates can be altered by agreement of the parties or by the Court

upon good cause shown.

11. The enviro~ental regulations, referred to in Paragraph 9 above,

will cover all aspects of Alt's activities (capital assistance, technical

assistance, commodity assistance, etc.). They will include,~ alia,

provision for the following:

a. AID will assess every proposed n~ activity at the earliest

possible stage, including those that may arise in connection with ongoing

projects, to identify whether the activity is a major action significantly

affecting the environment.

b. AID Will prepare a detailed environmental impact statement in
•

accordance with Section 102(2) (C) of NEPA, the CEQ guidelines, and AID

regulations on any aspect of AID'S activities (capital assistance, techni-

cal assistance, commodity assistance, etc.) covered by NEPA in each instance

where such a statement is required. Where the proposed action will not re-

quire an impact statement, AID will, nevert.heless, assess the potential

environmental effects and the results of that assessment will be an integral

part of its decisionmaking process.
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c. AID will prepare supplements to previously prepared assessments

or impact state~ents to cover significant new information which may become

available or to cover significant modifications of programs or activities

which were previously studied in an assessment or environmental impact

statement.

d. When an AID activity is undertaken with the understandin5 that

further identifiable, related activities are intended to be undertaken of

substantially the same nature, promoted and financed by AID or another u.s.

government agency. or where AID &ssistance is conditioned upon the recipient

country's undertaking further related activities of substa~tially the sa=c

nature, AID will identify the further activities in an AID project paper

and will consider the cumulative impact of its activity and of the further

activities when preparing assessments and in deciding whether to prepare an

environmental impact statement and, if an environmental impact statement is

prepared, such cumulative impact also will be considered.

12. Upon the approval by the Court of this Stipulation, the attached

Order ShAll be entered herein.

Respectfully submitted,

s.s.

RICHARD A. F~~

5.5.

ELDON V. C. GREENBERG
Center for Law and S~cial Policy
1751 N. Strcet~ N.W.
Washington, D.C. 20036
(202) 872-0670

Attorneys for Plaintiffs
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Dated: December 1, 1975
Washington, D.C.
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(202) 739-2710

Attorney for Defendants
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AUDIT REPORT

Ko\LARlA ERADICATION PRQ:;RAMS

Period Covered: January 1, 1973 to
December 31, 1975

Audit Report No.: 76-348

Date Issued: May 7, 1976
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DEFIN1TIONS

Two concepts of malaria campa~gns must clearly be distinguished:
malaria control and ma:~ria eradication. Malaria control implies
the ~eduction of the disease to a level at which it is no longer
an i~portant public health problem, with continuous maintenance
of the activity that produced this result. Malaria eradication
differs radically from malaria control since its primary aims are
the cessation of transmission of malaria, th~ elimination of the
reservoir of infecticn and the prevention of resumption of trans
mission, all within a specific time limit. For other differences
between the two approaches see the Sixth Report of the WHO Expert
Committee on Malaria (1957). An ~radication program is developed
along two main lines of activity: (1) operations supported by the
necessary administrative organization; and (2) epidemiological
assessment of conditions existing before the commencement of the
program, followed by an evaluation of its progress.

The following terms pertaining to the stages of malaria eradication
are used throughout this report:

PreparatorY phase (1-2 years) - establishes the antimalaria
organization and completes the initial staffing, training, health
education, logistical arrangements, epidemiological surveys. and
geoaraphical reconnaissance. All of these activities continue in
the later phases. together with specia) investigations as problem
areQ~ are revealed.

Attack phase (3-4 years)- interrupts malaria transmission.
mainly by DDT domiciliary spraying. In early attack, malar10metric
surveys provide evaluation and guidance of operations. In late
attack (after reduction of malaria prevalence to less than 5r.).
total coverage by case detection and treatment services (surveillance)
is established. This phase ends when malaria incidence is reduced
to .01% and other criteria, 'e met. ' General spraying coverage is
then withdrawn.

Consolidation phase (3-4 years) - continues and intensifies
surveillance to eliminat2 the malaria reservoir, with epidemiological
investigation and focal remedial measures for each discov~red case.
This phase ends when adequate surveillance has shown no indigenous
malaria problem for three consecutive years (the eradication
objective).

Maintenance phase - provides a permanent vigilance system,
integrated into the general health services. t~ prevent the re
establishment of malaria transmission after eradication is achieved.
This protective coverage must be carefully adjusted to the recept1v1~
and vulnerability of each area to the reintroduction of malaria.
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AGENCY FOR INTFR~ATIO~Al DEVELOPMENT
Washington. D. C. 70523

r',.~LARIA ERADICATION PROGR.\MS

: ;nROQUCTI ON

Ine discovery and deveiQ~r.ent of dichlcrodiphenyl trichioroethane
(DDT) during ~Drlc ~ar II providec the first effective We3~on against
the mosquito a~d ~alaria. and the first real pro~ise of ~alaria

eradication. S~cause of the long residuEl potency of DDT. ~ass

spraying of houses in ~aiarious areas became feasible. and the
interruption of ~alaria transmission became a reaiistic possibility.
It was already known that by breakin9 the rein~ectiun cycle of
~alaria ~icti~s the disease would gradually go into re~ission and
die out. On the basis of careful study. malaria experts began to
talk·seriously of world-wide malaria eradication. In 1955, the
World Health Organization (WHO) established eradication as a world
wide policy.

The world-wide malaria eradication program (MEP) is a coordinated
effort of Darticipa~ing governments. The ~or1d Health Assembly, the
governing body of the ~HO. spo~sors the program. The other major
ilpie~2nting 2gencies r,ave ~een AID. the Pan A~erican Health
Orcani:ation (PAHO). United ~ations Children's Fund (UNICEF), the
Unitec ~atior.s Develop~ent Program (UN~P). and the U.S. Public Health
Service (PHS).

AID assistcnce to malaria progra~s Gates from the earlY 1950's. The
United States has proviced 31mcst 5600 million in bilateral assistance
to ~alaria control and rr.alaria eradication proarams in 36 countries.
Total U.S. assistance to r.alaria Droqrams in more than 90 countries
has gone over the $1 billion mark.

Current AID policy on maiaria is restated and clarified in AIOTO
Circ A-733 dated July 3, 1973. as follows: AID policy provides for
selective assistance to country malaria progra~s, where the criteria
for country progra~s are met. The major elements of this policy,
restated are:

(1) To provide for selective assistance to world-wide malaria
programs on a case-by-case basis when a country demonstrates its o~n

interest and concern for malaria th,ough the provision of an adequate
budget and staff to carry out the program.
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(2) AID will co~tinue to provide co,~odity s~pport, funding of
local costs in special cas~s where appropriate, and cooperation with
~HO on evaluations.

(3) AID hill continue to rely on ~HO to provide scientific
acvisory services to LDC ~alaria programs including the cssi~nment

of advisors as required in such specialties as ~alariology~ epide
miology, parasitology, ento~ology, sanitation, engineering, and health
education.

(4) AID will corsider on a ca~e-cy-case basis, the interim
pr~vision of administrative management/logistics advisors to country
~ala~ia prosra~s. The prevision of such assistance need not, however,
be tied to AID-financed co~odities.

tncemic malaria has recrud~sced in many ?laces where the disease was
either co~trol1ed or virtually eradicated. The malaria situation
continues to deteriorate in ~any parts of the world and will worsen
unless firm action is taken bv oovernnents to halt the resuraence of
the disease. .. ~ ~

~~ conclude ~hat tre program machinery to combat malaria on a global
b~sis has l~r;ely been di~~sse~bled. For exa~ple. the AID policy of
relying on r-/;m rather than AID for providing technicai assistance
(~ultilateralizationj rosulted in a net decrease in needed technical
advisory assistance to affected countries. ~hile most countries
contiGue anti~alaria activities at some level. the overall attack
on ~alaria has dropped to a very lew level. As a result, the potential
for re-e~ergence of malaria as c ~ajor hindrance to develop~ent is
again a significant possibility.

Failure of most countries to integrate the ffialaria se~vice into the
rest of the health system left technicians and workers alike without
job security or career po~er.tial. As a result, many thousands cf
trained and experienced malaria s?ecialists left the malaria service
to seek other jobs and careers. In addition, closing of the Inte~na

tional tJ.alaria Eradication Training Center in ~~anila. Philippines,
has further contributed to an already critical shortage of replace
ments for senior technical and administrative personnel who had left
the program.

Major donor assistance by AID to ~al~ria eradication programs has
steadily declined over the past seven years. These reductions were
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due to increasingly tigh~ ove~all AID budgets, assumptions that the
dmtnward ~rends of malaria would continue, and new program priorities
for the shrinking AID funds and manpower.

In the past, economic gains ~ave been derived from antimalaria
programs. Further economic g~ins are dependent on reversal of the
downward trend of ~ssistance to malaria eradication programs. There
is no easy solution to achieve the goal of malaria eradication but
obviously a method to provide broad-based support for world-wide
antimalaria progra~ is needed.

AlDis most dramatic malaria research project is the search for a
malaria vaccine, the need for which is becoming more urgent every
year. Research at several 1aborator~es inc~ud;ng the AID project
at t~e University of Ne~Mexico has demonstrated the biological
feasibility of immunization against ~~laria. As a result of work
done in the University and other laboratories, the question no
longer seems to be whether vaccination is possible but whether
techniques for mass production can be developed. AID has expar.ded
1ts efforts by developing a co1laborati~e network of seven labora
tories focusing on mass production methods as well as developing
and testing vaccines. We believe that AID shou1d continue to give
this worthwhile proje~t a high priority.

We recognize that AID top management determines the appli~ation of
Agency resources and sets priorities. \le believe that our review
brings out a world-wide need having a great impact on almost all
other Agency worl d-'~i de efforts and management may wi sh to wei gh the
effect of this need on other programs. We co not believe tha1: we can
logically make fir~m recommendations in the area of Agency priorities
and policy.

We have, therefore, posed three recorrrnendations to the AA/TA +.hat
suggest consideration of: (a) assemblin'9 a task force tc r~view
the world-wide pro~lem and make recommendations, (b) coordinating
with other organizations regarding establishment and administration
(If a revolving loan fund for world-~tide ;>rograms, and (c) the
feasibility of establishing an international training center for
training of professional malaria specialists and program managers.

STATEMENT OF FINDINGS AND RECOMr~ENDATIONS

A. The Resurgence of Malaria

Approxi~ately 1.35 billion p~ople formerly living in malarious areas
are no~ free of the disease. About 75% of the population of prt:!v;ously
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malarious areas now live where the disease is virtually unknown.
However, today there ~re more than 480 million people whcl have
virtually no protection from malaria; and the number is growing.
These people liv~ in the highly endemic walarious-areas of the
world: the undeveloped or developing tropics of Central America,
Brazil, Colombia, Ecuador, Bolivia, Tropical Africa, lar~e par\~

of the Middle East, India and the whole of Southeast Asia, Sri
lanka, Malaysia, and New Guinea.

Millions of dollars have been invested in antimalaria programs since
the results of AID's first world-wide review of malaria eradication
efforts were pu~lished over 15 years ago. There has been some succes~

but f~r the most part premature termination cf support to a number of
programs has contributed to the return of the disease. ~dditional

millions of people are being added to the current population of vast
areas where malaria is no~ yet under control. If allowed to continue,
this s;t~ation will retard the rate of economic growth in the affected
areas ov~r the next decade or more.

But the most distressing problem of all is the return of endemic
malaria to areas in which the disease was either controlled or virtually
eradicated. Here are some examples:

(1) In Pakistan, the incidence of malaria is rising at an alc.I"T.11ng
rate--over 600,000 cases in 1973, over 10 million i~ 1974.
There are fears the disease will·rise to rates affecting
40% to 50% of the population;

(2) In India, the incidence of malaria rose from 700,000 in
1970 to 2.5 miliion cases by 1974. Ma1arioiogists predict
10 million caS2S by 1978 if transmission of the disease
continues unchecked;

(3) Indonesia repol"'t~d abcut 300,000 cases of malar;a in 1972.
However, in view of inadequate case detection, cc"~ervat~Ye
estimates are that more than seven ~illion actually had the
disea~~; and the incidence is rising;

(4) Durirg the pa~t five years. malaria rates in Thailand have
risen 300% overall, and 600% in areas fonnerly freed of
malaria. There is fear that malaria may retun1 to hyper
endemic levels in many parts of the country;

(5) Malaria r~tes have risen alanmingly in Nepal. During 1974,
areas containing Csbo~t tw(\ million people revel-ted to the
attack phase of malar'i~ eradi cat~on. The numbE!r of cases
continued to rise thr.)U9hout 1974;
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(5) ~"alaria ;ncicil'l1ct' h cont;nllinCj to ric:,(' ir. Haiti - froOl
~,500 r~portpct casps in 19~~ to ~~.nnn in 1972. Actu~l

rates are r.,any tir:ics hi~lher due to inar.l'Qliate control of
testing and ~ia;~csis. and lack of symptoms due to 1imited
ir..i7!~..mity ;

(7) Pre-eradication programs in 17 countries of Tropical Africa
were p sed out due to slow progress; ~a1aria t~ams were
dis~a"a~d and organized antima~aria activities were progres
sively r~duce~. 7he ~HO e5ti~ates there are over 200 ~i1lion

cases of malaria annually in hfrica.

Currently. AID support to ~aiaria eradication progrars consists of
grant assistance to Haiti and ~epal. and loans to Ethiopia. Indonesia,
and Pakistan. Gra~t assistance to Zaire is under consider?tion.
Centrally funded activities include contracts for the cevelopnent of
a ma~aria vaccine and ~iocegraGable substitutes fo: DDT.

UNICEF had practically phased out its assistar.c~ by 1973. UNICEF
still supports the develop~ent of basic health services in SOi7!p.
countries and helps supply them with ant!~alari~ drugs.

PAHO r.as greatly reduced assistance to anti~ala~ia programs. for laCK
of funding. including a substantial reduction in ~echnical advisory
services.

The ~HO continues to provide advisory services and limited funding
to a~:i~a~aria prograr.s in countries requiring such assistance.

We conclude that the program ~achinery to co~bat ~alaria on a global
basis has largely been disasser:lbled. Unile most countries continue
antimaiaria activities at some level, the overa'~ attack on malaria
has deteriorated to a very low level. As a result, the potential for
re-effiergence of ffialaria as a major hindrance to develo~ment is a;ai~

a significant probability.

B. The Causes of Malaria Resurcence
(

No single factor can be cited as ~he one ~ost significant cause of
failure in those countries which have either failed to achieve eradica
tion or failed to maintain it. We have, however. identified a number
of the factors existing in a majority of antimalaria programs that
failed to achieve their goals.
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1. Overconficence

Sri Lanka is perhaps :he best example of scaling down their
program too soon and too ~uch. Early success led to an almost euphoria.
In 1963 there were only 18 cases of malaria; by 1969 it had skyrocketed
to r,:ore than .5 million; and Sri Lanka is only slowly re::overing from
the situation. They were simply unprepared for recurrence.

The situation is less dramatically illustrated in rr.any countries
where rr.alaria recurrence is currently a problem. Areas under the attack
phase were converted to consolidation phase too soon; surveillance was
inadequate. Ove,confidence led to an early phase-down and de-emphasis
of the entire program of eraj;cation as a national priority.

2. Chanceover of t~alaria Control Prooram

From 1958 AID's policy, like that of i~HO and U~HCEF, was to
support only antimalaria progra~s that undertOuk eradication as a goal.
As a result, many countries ch~nged the objective of their program from
control to erad~cation, but it required the coliab)~ative efforts of
AID, WHO, and national governments and often many y~ars to adequately
plan and implement eradication programs. Under these circumstances,
time-limited eradic~tion on the optimistic schedul~ originally adopted
in ~any countries was never a serious possibility. Serious problems
did develop when any attempt was made to mOle into a consolidation
phase. ,he infrestructure for surveillance and detection was too w~ak

to prevent sporadic outbreaks and continued transmission of malaria.

3. Resistance to Insecticides

Unres~rained use of DDT for agricultural purposes has resulted
in al~ost total resistance to DDT by mosq~itoes in the Pacific toasta~

areas of Central A~~rica. Other areas are sh9w;ng incr2~sing resistance,
and hough not as serilJlJs, the effectivenrss of spraying operations
using DDT alone is steadily diminishing in some areas.

Alternative insecticides, in addition to being three to five
times as expensive as DDT, reyuire more careful handling and storage,
may be more toxic than DDT, and have a shorter residual life on walls
and ceilings. The result is a rapidly escalating cost of spraying
operations. and curtail~ent of programs.

4. Inflation and Availabilitv of Supplies

Malaria programs in less developed rountries are particularly
susceptible to inflation and world shortages of supplies since most
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of their insecticides and other suoplies are i~ported. The escalating
~rice of pet~ol~~m products has generated ~igher operating costs as
well as periodic shortages of insecticides at critical times.

5. Develo~~2nt Proiects-- --"-"---

Paradoxically, success of ~any developnent projects has resulted
in higher susceptibility to ~a;aria. Extsnsive agric~ltural programs
and constructior of roaes have created ~ore favorable conditions for
liiOve~~nt of 12::,or(:rs bet\·;e~n ence,,; c and nor:er,de~i c fI,a1 ad a areas. Thus,
the human ffialaria reservoir has beco~2 nobile, cefeating the efforts of
~alari~ tea~s to concentrate their a~tack on isolated focal points of
i nfecti on.

Construction of irriga~;on ditches, fish-raising ponds, and
reservoirs for ~ater systems have created new breeding areas for
mcsquitoes. This has also brou9ht th~ new breeding areas closer to
co~unities, increasin9 the risk of ~alar1a trar.sDission.

Construction of da~s, levees) and drainage canals have created
large concentrated breeding areas for mosquitoes clese to urban areas,
and increased the risk of othe: r::osquito-borlle disE::ses such as fila
ri~sis and encephalitis.

Develop~ent of new forest~y and ~ineral resources has brought
a human reservoir for ~alaria to areas too re~ote to be conside-ed a
~aiaria problem a decade ago. Spraying opera:;ons are not usu~ily

effective in :hese areas because of the crude, te~~orary types of
shelters. The labor force is us~ally transitory, returnina periodically
to villaces or communities some distance from the work site. The
potential for reinfecting large areas that were formerly free of ~alcr;a
is very great.

6. Professional Staff and Field Personnel

There is a world-wide shortage of tr~ined and experienced
r.alaria personnel. A major difficulty for governments is to find
enough competent and fxperien~ed technicians and field supervisors
to run their programs, and to train other technicians and supervisors.

During the 20 years that malaria eradication programs were at
their peak, several hundred r::edical officers, entomoiogists, and opera
tional personnel were trained in international ~rainin9 centers.
Thousancs of auxiliaries and technicians were trained 1n national
training centers. Unfortunately, malaria courses were based on the
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highly specialized techniques of eradic3t~on technology, and did not
provide the trainees with the broader aspects of a full specialty.
Therefore, they did not gain the professional status and recogni:ion
to assure a suitable career in the country·s health system.

In addition, failure of most countries to integrate the malaria
service into the ~est of the health system left technicians ar.d workers
alike without job security or career potential. As a result, many
thousands of trained and experienced malaria specialists left the
Malaria service to seek other jobs and careers.

7. International Malaria Eradication Training Center

By the latter half of the 1950's, the dramatically increased
interest in malaria programs had created an acute need for ~echnica11y

trained personnel. Only a liwited number of ~pecialists trained in
tropical medicine or malariology were available to implement the
rapidly accelerating programs.

A training center was established by AID in Jamaica, and later
moved to Manila when malaria eradication was achieved in Jamaica. Over
1)800 professional and technical personnel from 45 different countries
were trained during the life of the two facilities.

AID support of the training center was phased out in mid-1971
as part of the move toward less operatiqnal involvement in ma'aria
activities. WHO agreed to undertake the additional advisory and admini
strative responsibilities in cooperation with the Philippine Government.
In late 1972, WHO found they could not contin~e support of the facility
and it was closed June 30, 197~.

The facility was th€ only remaining international traininq
center for senior professionals engaged in malaria programs. Closing
of this center has further contributed to an already critical shortage
of replacements for senior technical and administrative personnel who
had left the program.

8. Inadequate Case Detection

To successfully move the malaria eradication program from the
attack phase to the consolidation phase requires an effective system
of blood-sampling and case detection. In many countries, the programs
were moved into the consolidation phase without an adequate system of
surveillance and thus recurrences of malaria went undetected until a
serious outbreak occurred.

~54



-~=-=-::-:-:--:-:-~-~--~-~-- ..........~---------.-

9. Ir,acecuate ~~atior.al CO;l,l1tt:1pnts.

The cayses of ~alar~a resur£ence have been very largely related
to the unwillingness of national govern~2nts to ~ake the requis te
resources available when in fact such resources existed. Malar a has
not ofte~ cost ~ore than 5~ of the r.ealth budcet at a ti~e ~hen the
health budget ~as rarely ~ore than 5~ of the total national budget.

Even where malaria cost as nuch 2S 50~ of the health budget.
hO~2ver. these health budgets rerained a relatively small proportion
07 available national resources. The pro~lem is directly related to
t~e inadequacy with which sovern~3n:s have a~a:yzed thei~ total public
and private resources and the co~parable i~aceQuacy of defining the
importance of malaria within na~ional priorities. While technical
advisory assistance is essential. while research is essential and
while the manufacture of conmodities such as insecticides will be
required f~om countries overseas. the foreign exchange costs and :ocal
support costs are not entireiy beyond the capacity of ~any countries.
Necessary to evert this condition is more adequate national health
planning which identifies ffialaria as a key national problem.

RECO~i~),END.n.nON NO.1

The k~/TA should consider assemblins a task force of
malaria experts to: (a) revie~ the sco~e and serio~sn~ss

of the worid-wide ffiaiaria oroblem; (b) deterrr,ine the
~dequacy of planning by affected ccuntries for a ~alaria

progrC'r.: 'l';itnin the context of a r,ational health pian;
(c) dp:errnine the aceouacy of affected countries to ~ount

a national health planning process in order to fully
consider malaria in the context of all national priorities;
and (d) make re~o~endations to the United States and
other involved governments, addressing the most feasible
apprvdch to combat malaria.

C. Antimalaria Progra~s and fcono.. ic Growth

~hile any disease control program will tend to have effects upon
morbidity, morta:ity. and longer life expectancy. and therefore is
contributive to increase in population growth, the Health Office has
al~ays advocated that developin9 nations maintain strong fertility
control programs in parallel with disease control progralns. There
is no argument cn the objective of achieving both low mortality and
low fertility. This report deals with the effE~ts of population
quality rather than population quantity but the close interrelation
ship of the o~o programs is clearly recognized.
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The effect of ~a;aria on economic growth and social conditions has
long been recognized by the le~ders in the battle against this disease.
The 1960 report by the International Cooperation Administration (ICA)
Expert Panel on ~alaria stated that ~alaria is notorious for its effect
on population growth, this effect occurring not only through excessive
mortality but also throu9h red~ction in fecundity. Because of the
de~ilitating effects of malaria, education is stagnated; and produc
tion of goods and services is reduced to a telow-subsistence level.
The panel concluG=d that ~alaria eradication is a start toward breakipg
out of the vicious cycle of disease: ignorance - poverty - disease.

,he \~HO Expert Co;:rnittee on ~~alaria, in its Sixteenth Report issued
in 1974, identified the following adverse effects of ~alaria on develop
ing cDuntries. These can be assessee by estimating the cost of the
disease to the cor.rnunity under a nu~ber of selected categories:

(1) hctual expenditures of the governr.:ent on treatr.;ent of malaria;

(2) Less of income by adult malaria patients;

(3) Reduction in productivity;

(4) Effect on education;

(5) Effect on tourism;

(6) Effect on special development projects through national and
international efforts.

The major impact of ~alaria is morbidity - sickness. Recurrent bouts
of debilitating illness last seven to 21 days, progressively sap energy.
create an energy de~and twice that of nor~al daily labor, and make
agricultural labor grossly inefficient. Just as malaria ha~ a deterrent
effect on economic growth. so do antimalaria programs contribute to
greater economic activities in previous malarious areas. The following
are typical examples:

In Ethiopia. new areas were opened up for large-scale settlement and
two large sugar plantations, cotton plantations, a paper mill. and
a meat processing plant were established in areas where malaria was
controll ed.

In Brazil. increased settlement took place in Sao Paulo. construction
of the Trans-Amazon Highway was facilitated. and agricultural colonies

156

------------------



were established along it. Increased development took place in the
northeast area of Brazil.

In Central ~erica, the major agricultural develooment of the Pacific
coastland, primarily cotton, occurred after malaria transmission was
reduced.

The rr.alaria eradication project in Sri lanka opened a wide area of
land to economic use. By 1954, over 128,000 acres of jungle land
had been brought under irrigation and settled by 91,000 previously
landless people.

Until 19~9, attempts to settle and develop parts of northern India
were fruitless, o~ing to the high incidence of malaria. ~s mo;dria
disappeared in the area under co~trol, new settlement5 increased the
population by 73~, while the area of cultivated la~d increased from
39,000 acres to 162,000 acres. lhe value of land ~~creased from nil
tJ about $42.00 per acre; production of food gra:ns from 139.2 million
pounds to 182.7 mil1ior. pounds.

In 1967, WHO stated that increased p~odur.tion of certain cereals,
cash crops, and coal, although resultin9 prirrarily from increased use
of technology, would not have been possible without ~alaria eradication.
The average economic gain per year, comoaring the period 1945 - 1953
and the period 1961 - 1965, had been estimated at Sl.47 billion.
Assuming ~hat only 10~ of that f~gure was attriDu~able to malaria
eradication, the economic gain d~e to the malaria program would approxi
mate S147 million per )ear.

The antimalaria program in the Philippines has contributed to:
(1) extension of agriculture into formerly malarious areas; (2) con
struction of roads; (3) rise in productivity; (4) creation and develop
ment of cottage industries; and (5) develop~ent of commerce in rural
areas. During the period 1952 - 1972, the Philippine ~conomj made
significant progress. The Gress National Product increased about four
times the 1947 level and continued since 1967 at about 5~ to 6% annualiy.
An im?ortant element of this high rate of growth has been the cultivation
of new lands and the expluitation of forest and mineral resources in
formerly malarious areas.

Opening up new d9ricultural areas i~ the Philippines created a demand
for more agricultural labvr. Durin9 the lS-year period from 1956 to
1971, the total employment in all sections rose from 7.7 million to
12.S million, for a growth rate of 62%. Of the 1971 total of about
13.2 million employable persons, about seven million were in agri
cultural occupations. The implication is that ~he absorptive capacity
of the agriculture sector contributed to the ability of the economy to
absorb the yearly increase in the labor supply.
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The number of hectares under rice cultivation in the Philippines
increased from 1.43 million in 1920 to 2.21 million by 1950, and to
3.3 million by 1960. It was during the period 1950 - 1950 that
malaria eradication was introduced in 'e Philippines. The control
or eradication of malaria in rir~ cultivation areas can be said to
open the w~y for development and expansion and assist in maintaining
healthy wcrkinq conditions which are favorable to better yields,
permanent settlement of gr~Ners, and capital investment in i~proving

production. In the Philippines the antimalaria program was an
integral part of the national development.

In Pakistan, following the implementation of malaria eradication in
1962, there was a marked increase in the total producticn of rice and
~heat. In five maior rice and wheat growing districts ;~ Pakistan,
total rice and ~he·~ production in 1952 was 1.3 ~illion tons In 1965,
total production ~Ias 1.5 million tons, an increase of about 23%.

In Greece, the nationwide malaria control program conducted between
1946 and 1951 reduced rna1ari a i nci dence from an annua', average of
about two million cases to an estimated 10,000 in 1959. adding at
least 30 million man-days a year to the economy. Annual rice produc
tion rose from 5,000 tons to 15,000 tons between 1948 and 1955.

Nepal was able to settle barren tracts of land th~t had been uninhabited
and uncultivated. People were previously afraid to settle o~ these
lands because of the danger of malaria.

:::l. Reducti on of Bil atera1 and Other DOllor Techni ca1 Ass; sta., r

to Malaria Programs

Major donor assistance 'by AID to malaria eradication programs has
steadily declined over the past seven years. These reductions were
due to ~ncreasingly tight overall AID budgets, assumptions that the
downward trends of malaria would cont~~oe, and new program priorities
for the shrinking AID funds and manpower.

The following subsections h;gh~ight the reductions in donor assistance
to world-wide antimalaria programs:

(1) The PHS expectations of administrative flexibility and freedom
to carry out a fully-supported, al~-out attack to complete AID's
malaria program did not materialize as anticipated. Following the
signature of the Participating Agency Service Agreement (PASA) iil
March 1966, Congressional appropriations to AID stea~'ly decreased.
severely restricting grant funds. AID budget restrictions reduced
field personnel. Certain missions were unable to support the minimum
number of technical advisors recommended by PHS.
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Prior to 1973. prevailing economic developr:-.ent theory in AID assuio1ed
tr.at sociai benefits would auto~atically fOllow economic growth.
Corsequently. concentration of AID programs featured economic develop
~~nt p,ojects rather t~an social effects projects. It is only within
the last several years that the ~~ency has reversed its position to
accept the social and political i~portance of equaliz3tion and social
equity. It is now ~ore fully recognized that sharing the benefits of
develop~ent does not auto~atical1y occur because of economic growth.
It is a difficult task which ~ust be carried out simultaneously with
the 9rcwth of development resources.

In Dece~ber 1972. PHS notified AID that, in keeping with the policy of
multi1cteralization as announced by AID in August 1970. they would
progressively reduce the nu~ber of personnel from t' technicians and
advisors assigned to 18 Malaria Eradication Projec:s to not ~ore than
five in three co~~:ries by June 30, 1973. Under the multilateraiiza~
tion policy, it was anticipated by AIDjW that so~e of the technical
advisory positions established by ~HO·\~~ld be filled by U.S. technicians
transferred to WHO. AID's inability to secure tra~sfers of these advisors
froo. PHS to WHO resulted in a loss of their expertise and experience to
world-wide ~alaria progrars. Subseq~ently, arrangenents were ~ade for
tra1sfer from AID to ~HO. but so few ~aTaria a~visors rerained on the
rolls that only two w~re transferred.

(2) ~1~'s r~l~ilateraliLat;on palic) inclenen~ed a ~ejor trend in
U.S. ForeiGn ~ssistance to~ard reduction of overseas U.S. oersonnel
in bilateral assistance orograns, and increased utilizatio~ of ~ult;
lateral 2gencies for developGent progra~s. AID's new malaria policy
was to look to ~HO to take £reater responsibility for most technical
assistance to host govern~ents in their antimalaria programs.

WHO had indicated willingness to assume increased responsibility for
technical advisory services and was prepared to work cooperatively
to\': ard ass~filpti on of the advi sory servi ces as fully and as early as
possible. AID agreed to continue to support research, co~odities.
local costs, and evaluations and to work with other U.S. agencies
tCnard strengthening WHO's ca~acity to provide advisory services and
~eet other r~s?cnsibilities.

AID had anticipated that the 1970 agree~ent between AID and PHS '.,.ould
provice for PHS to continue fie'd staffin~ and headquarters back
stopping services to country programs until assumption of these responsi
bilities by W~O. However. the PHS terminated this agree~ent early and
began a large-scale reduction of its technical advisory positions
overseas. In addition. multilateialization was further diminished as
an effective policy by WHO's reduction of field advisors frorr 112
positions to 75 positions.
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(3) UNICEF assistance in the field of malaria was mostly in
!...atin America and Asia. Durinq the period from 1958 'through 1968,
this organization expended $65 million, primarily for commodity
support. UNICEF did not provide technical assistance except in
vehicle maintenance. A decision was made in 1970 to terminate sup
port to n:alaria programs by mid-1973.

(4) The Pan American Health Organization (PAHO) was active ir.
supporting malaria programs in latin America for many years. A large
part of the funds for PAHO's program requirements came from their
Special Malaria Fund (SMF) to which AID wa3 a major contributor. In
1966, PAHO was notified that AID intended to phase out its contribu
tion to the f'md. An agreement was reached by PAHO, AID, and other
involved offices that malaria programs would be funded out of the
regu1 ar PAHO budget pl us other resources from ~IHO.

Meanwhile, due to budget restrictions, the AID latin America Bureau
pressed for accelerated phase-out of its contributions to the SMF.
The Bureau subsequently announced that it would contribute $1.5 mil
lion in 1968, Sl million in 1969, and $500,000 in 1970, terminating
any further contributions.

The reduction in expected fundi~g level caused PAHO to undertake
strict economies as they w~re unable to move obligated funds fro~

other projects to malaria. The staff of about 140 in-country pro
grams was reduced in a period of three years to about half that
number, in part due to over-reliance by PAHO en U.S. voluntary
contributions to the SMF.

In the previous section of this report we have shown the economic gains
to be derived from antimalaria programs. Further economic gains are
dependent on reversal of the downward trend of assistance to malaria
eradication pl·ograms. There is no easy solution to achieve the goal
of malaria eradication but obviously a method to provide broad-based
support for world-wide antimalaria programs is needed.

RECOMMENDATION NO.2

The AA/TA, in coordination with the USPHS, WHO, UNICEF,
and PAHO, should consider establishing and administering
a revolving loan fund for antimalar1a programs, and
soliciting contributions from other involved nations
and/or organizations (e.g., United Nations Development
Program) •
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E. International Malaria Eradication TraininQ Center (METe), Manila

By the latter half of the 1950's, the dramatically increased interest
in malaria eradication and the substantial sums of money available for
this work had created an acute need for technically ~rained personnel.
Only a limited number of men trained in tropical medicine or malariology
were available tv implement the rapidly accelerating programs, and it
was soon apparent that a training center was needed. It was felt that
such a center should be located where English was spoken, malaria was
prevalent, and a nationwide eradication program was in progress.
Kingston, Jamaica was eventually selected as the site for the center.
Almost 500 professionals received training at this center during its
exi s tence.

Hheli malaria was eradicated in Jamaica, the center was closed. A new
International Malaria Eradication Training Cel'.ter (METC) was establishec
in Manila. It provided specific training in malaria eradication and
control activities to professional and technical personnel from countries
engaged in antimalarial programs.

The Center trained 1,351 participants from 43 different count~ies up
to the time it closed in 1973. United States support of the METC was
admin)stered for AID by the PHS Center for Disease Control under a 1966
PASA A3reement. This s~pport ended on June 30, 1971, with a terminal
grant to provide two years additional funding.

WHO agreed to undertake the additional advisory and administrati~e

responsibilities beginning July 1,1971, in cooperation with the
Philippine Government. However, WHO was unable to prcvide the neces
sary funding from its budget. To assure the transition without
interruption of vitally needed training, in 1971 AID provided $257,000
in interim financing.

In late 1972, WHO notified the METC that they could not continue
support of the facility and the Center was closed June 3D, 1973. The
USAID/Manila expressed jeep concern over the closing of the Center.
The ~'ission stated, tlln view of the fact that this facility i;; the
only international training center in the world for senior profes
sionals engaged in malaria programs, its loss would be very harffiful
to continuing antimalaria efforts in the Philippines, and we presume
to a number of other countries. Several countries in this region are
making substantial investments from their health sector funds for
ongoing malaria programs. The operation of thes~ programs without
trained senior technical and administrative p~rsonnel would be
difficult. Replacement personnel need to be trained and advanced
training is required to update knowledge and skills of older employees."
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The ~HO 1974 Report on De~elopment of th~ Antir-alaria Prograws stated
that "it is hard to belie\'- yet it ~s a fact that there is presently
a lack of trained and experienced personnel." According to the report,
at the time of launching of the malaria eradicat10n programs, rr.any
training centers were established at national and international levels.
For nearly 20 years, several thousand medical officers and entomologists
and tho~sands of auxiliaries were trained in these centers. WHO finds
that now it is very difficult for govern~ents to appoint staffs with
experience in sufficient numbers to run the malaria eradication
programs. WHO surmis2s that rr,alaria eradication courses for profes-
s i onaIS ,;ere based on requi re:ilents for the executi on of a rna i ~:i a
eradication program. Therefore, the courses did not provide medical
officers with the b~Jader backgrounds of a full specialty that could
h=ve secu~ed their careers within country health services through
recognit~on of their status. HHO believes that this was probably
one of the major reasons for the tremendous turnover of prcfessional
staff of tre national rr,alaria eradication services.

~alaric advisors within the AID/W Office of Health stat2j that an
international malaria eradication training center located in the
tropics was essential for successful conduct of AID's curre~t anti
malaria program in the tlear East and South Asia.

PFcm/,:~t:NDATION NO.3

The AA/TA, in coordination with other a~encies as deemed
appropriate, s~ould consider the feasibility of establish
ing an international trai~ing center for the training of
professior.als to rr,anage anti~alaria programs.

F. AID Malaria Research Activities

AID's most dramatic malaria re~earch project is the search for a
rr,alaria vaccine, the need for which is becoming more urgent every
y~ar. The world-wide MEP had greatly reduced the overall nalaria
level by the end of the 1960's. However, by the early 1970's,
malaria was again increasing at an alarming rate in many countries.
The cause was due largely to administrative, financial, and opera
tional problems, includin~ those brought on or aggravat~d by natural
catastrophe and political instability. These problems delayed the
inplementation of programs, allowing time for the developnent of
mosquito resistance to insecticides and parasite resistance to anti
malaria drugs. Because of these and problems in other areas, it
may not be possible to repeat the earlier successes in sharply
reducing levels of malaria in two to three years. Progress now will
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be slo~er and ~ore costly; protection of past 0ains more difficult.
F.n effective vaccine "",,auld provide new r::ethodology with great ?ot:fltial
signifiCance to antimalaria progrc~s.

AID support of the Poalaria I~unity and Vaccination Project dates from
1966. FroM the beginning~ the project objective has been the develop
nent of a vaccine for ~se against hu~a~ ~alaria. It is the largest
project of its kind aiywhere in the world. R~search has been conducted
s;nultaneously on all of the approdches required for the develop~ent

of a practical vaccine. In FY 1975, AID fu~dinq totaled Sl,052,OJO.

At the ti~s this project ~as started, it was :he ger.eral feeling that
vaccination against malaria was inpractical o~ i"pcssible. lnlS was
due 'l.o numerous bio:ogic cO::lpiexities pr2ventin9 the de\'elopi7,~nt of
vaccines against other parasitic dise2ses. lio~ever, AID and its
ReSEarch Advisory Co~ittee decided that the atte~pt shou:d be n3de
in view of the potential ~orld-wide benefits ana the convincina
scientific rationale presented in the project proposal. AID has
recognized this as a high-risk project but one which, if successful,
would have a tre~endouS beneficial i~pact th~oughout the world.

A research oroject in r~alaria Ir.;nunity and Vaccir,ation was conducted
wi~h AID support at the University of Iliinois from 1966 to 1972. ~hen

~r.e project ~as ini~iated, the ~echanis~s of Galaria i~unity~ the
rcutes of artificial i~~unization. and even the fe~sibility of malaria
vaccination were far from clear. The Illinois project was accordingly
desi9~ed on a broac spectrum of specific approaches to a malaria vaccine
under the AID contract.

The iesearch was conducted larsely in experir,en:al ;;lodel ~yster:'S of
roce~t malaria and r.osquito vectors, leadinq into ir.vestisations of
pri~ate ~alaria as promisin~ ~ethods and findings ~ere developed. The
accomplishments included ~uch basic work on the preparation, testing
and co~parisor. of antigens, a conclusive cemonstration of the biological
feasibility of ~alaria vacc~ndtion, and the establishment of priority
lines of research.

The project was ~oved to the Un'iversity of flew f'.exico in 1972 under
a new three-year cont~act. Tnis move was carried out with a transfer
of key personnel and equip~ent, and a restructll:-ing of the work plan
tcward increasing emphasis on ~ntigen production and primate studies.
A subcontract with the University of Illinois through FY 1973 provided
an advantageous phasing of activities between the two universities.
The University of New Mexico project has also developed a subcontract
r~lationship with Rush University for research with human malaria species.
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7bis ~cc~~round of r.i~-$~~~or~~d r~scarch has r~cte significant contribu
tions :0 :he object~ves stated above, anc has o~ened ways for further
aG·.. anc~;-.cnt to.... arc :he o::;al of a ;-;alaria ...accir.~. This does not iGnore- -or diminish the l~~or:ant r~search activities end findincs of other
la~~ra:ori~s. The ;I~-~~pported project re~ains unique. however. in
enceavori~o to brinQ toc~t~er the eXJertise anc facilities for a con
certed effort in all necessary r~sEarch el~~en:s from the foundational
t~ the ac.anc~d stucies and tr~a1s of ~31aria vaccination.

The latest ~rc~r~ss re~~r~ by the Drincipal invcstigatcr for the Univer
sity of :~-=''''; ~~2X;CO s:a:ed that :h~ r'?s'2arch ha:- d~~o"strated it is
f2~sible :0 .acc1~a:e acair.st ~a;2r~a. As a result of ~ork done in the
t:niversity ci,G o~~,er 1c;S:re::cries, t~e qt;';?:;ticn no longer seer.s to be
whether tr.~re ~ill :e ~ ~~:~ria \acc;ne, ~ut only ~hen. The work to
cate see~s to have ce~~~st~ated b~vor.d ~~v reasonable doubt that
l~u~ization a~~inst ~a~aria is tioio9i~~ily f~~s~ble.

This concl~sior. has ~~en Cvnfir~ed a~ a r~cent ~ID-spcr.screc wc~r.shop
atte~ced :y i~ac;nc scier.:ists in tre :ield of ~a1ari~. ~herEas in
the pas: ;-;~ny scier,tists qu'?stiGr.ed the fe-2Sibility of any antii7.~larial
\atci~e. the c~e5tior.s new bein~ raisec relat~ largely to ti~ing.

tec~~iq~~s for in vi~ro 9row~h of ~ciaria parasites, and techniques
for ~~ss ~roc~::Tc~~is chcnce ir. at:ituce is certainly du~. in
part, to the ~!J-s~orSQ~~d ~a~aria vaccine Droje~t. It not only
~e-v"'strated the fe~sibili:.v 07 i;-c;:~ni7c~ior: ::'ut a1';o stimu1cted a
n:.;:-::er-- G: (jt:;~:- sci2n:ists to can"y ou .. res::,Jl'"ch r~ung the sar.le lbes.

Research sci~n:is:s ~a~e not been ~arking :ine ~hi12 seeking to dis
cover ~~V5 to p-cv~n: r.aiaria. Thev alse h~ve concen~rcted or. i~orovinq

t!'.e i"::~hcC of cor:rol~';n£ the S::lred~ o~ cis~2:se. ::-or alr.lcst 20 y::ars •.
AI~ and i:s preseccssor asencies ~ave suppurted the wor~ of the
Technical Gevelo~~ent la~ora:ories (iDL) of the Center for Uisease
Control (CDC) run by the U.S. ?ub'iic r.2i!lth S~!"'vice in t.tlan:a. G~crg~a.
Un~er the ~a~aria Er~dicaticn Research Project. the TDL has under~aken:
(a) i;;;prcv~;,ent of 'insectic~ce fCr"-,u:ations; (b) cevelop:-:ent of iiore
efficient :;.<.:thods and cevices fer Dcckaging and ap;,1ication of ir.secti
cidal ~aterials; (c) e~plo:",ation of nonCO!'l\'er,~;or,al pesticical co'.:oo;.1'I0S
and biolosical ag~nts; and (d) collaboration with ir,terr.3tio~al or~aniza
tions ;n fieid evalu~tion and training in ~~thocs of ~alaria r.oso~ito
lontrol. Tne significant acconplish~ents resulting from these tID
supported resewrch activities have contribu:ed to increased effectivc~ess

and recuction of cost. AID funding for this project terminated in June
1972, but some of the research is corl~inuinq on a small sca1e under CDC
funding.

Two ~alaria research stations were sup~orted by AID through PASA's
with the CDC at Atla~ta, one in i1 Salva~or and the second in Thailand.
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{,!I) fund'lr'lq for t~~"sc fl"u5C'ets ~';as ~c:n:~r.C!~f?d in ~1ur.e 197(. The
resear~h u~it in 7~ai1a"d ~as p~~s2d out hhile the rese~rch station
in El Sahador i.. as continued un::t::r CDC f\mdinc. ~ i;1i:;7"{lrJilGUn Gated
Jan~cry 29,1973. CO:-T.::i,t:.>C that from its ::pginning, the El Sal":ldor
project anticipated a br0=d scope of technical investigations of
~alaria eradication techniques. Th~se were c~pected to be concen
tra:ed on accelercted solu:ions of op2rdtio~al proble~s. The project
Ex~erienced deiays in selectior. and n2g~tiation of the site. staffing
and equi~ping of the station, and d2.elo?~~nt and irrplen~n~ation of
the ~crk p1an. Alth0ugh bc~ic research on parasites and vectors ~as

carried cut. it se2~S s~~prising that the project eX~2nGed S2 mil-ion
in six years with little to r~port in ac:ual achiev~nent by hay of
finding solutions to o~eraticnal prob12~S in national ~alaria progral<S.

The 7haila~j ~alaria GC2ratio~a1 ~2s~arch Unit in Sa";~ck was phesed
out co~p12:ely. :ne ~~;";":orandum co;;:;-=nted tha~ it I.;as clearly a
regrettable jess that an effective res2erch progra~ ~as not developed
and con:in~ed as oriai~ally planned. The review 92ve the project
the hi;~est priGri~y in t~r~s of the need fDr f~nding practical solu
tions to the probier.s ;~~~ding malar~a erJdication. The findings of
such a project case: in Trailand could have ~rcat significance thraugh
cu~ the region hhere s;~i1ar special pro~le~5 ~re widespread. The
pr~ject should not have been concl~d~d without ~lanning for a continua
tion of the r2SEarch by the Thai Gcvr:rnr..ent, with international
ass~s:_-.ce ~s nece~;c:ry.

G. ~eview of ~alaria ?rocrams in Se1ected C0u~tries end Regions

The Directcr-G£r.eral of t~e .....:m iss~'?d a r:::por"t, "Devalcp:i::nt of the
;:"ntir,;alaria Progra"'le" in DeC2:7'lber 19;4. This r·:~ort has a su~r;;ary of
the ~HO EX2cutive Scard's review of ~ns global a~t~~alaria prosram.
It st=ted that the '.alaria si:t;at.ion had ce:eric,r-::ted in :~,~ny ;'drts
of tr.e ~orld cilC further :1etEriorc::ior, is i:-i:;,ir,{:nt unless d:-astic
r~~sures are :.;rlcerte.l~n La stop the r25:.J~~::ncy of the dis:::?se.

7he present sit~ation is a result of a Lo~~lex interplay of factors.
both operational and ad~inistrative, which led to the reduction of
anti~alaria cperations. Undoubt~dly the technical ~ro~le~s, such as
ir.secticide resistance of vectors, and resistance of plasmodia to
drugs. have affected the progress of certain programs. However, the
wain rpasons for the slowing down of progress or even for the failures
were of an operational and administrative nature. Inadequate resourr.es.
poor planning and manage~ent, and delays in program implementation have
a","1 greatly contributed to the situation as it stands today.

Exhibits A through J s~~arize reviews of malaria programs and progress
in two regions (latin hwerica and Tropical hfrica) and eight countries
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(Srazil, Ethiopia, Eaiti, India, Indcr:C?sia, !~epal, Pakistan, and
i~ai1and). These ten reviews discuss in cetail and support the
presentation ~ade in the bcdy of the report.

S~CKSROUND ~~D SCOPE

7ha worl~-~;~e -~lar~a er~dica~ion v~o;ram was established in 1955
'::5 a result of ,'; ;:olicy s"Ca:e!~,ent ~y the \;orld r-:ECllth Organization
(',:.iO). The' 'c"irig Y2or, the V.S. Ini:~rr,o,-ior,al Develo?i.lent ~dvisory

?,~:;rd '2nd::--sed ~ p,OSl"'am of "'·orlc-..... ide ;-'31aria eracication, reco,r:lend
ins all nE~ as well 2S exis:ing U.S.-sup~orted malaria control progra~s

~e car.v~r:ed ~o eradication prJgra~s.

~ID's ~~n~ate to support world-wide ~alaria eradication projects was
presented in Section 420 of the ~u~~al Security ~ct of 1957. It said:
I The Cong~ess of the U~ited States, recognizing tr.at the disease of
~alaria, because of its widespread prevalence, debilitating effects,
and heavy toll in hUNan life, co~stitutes a ~ajor deterrent to the
efforts of ~any ?eople to develop their economic resources and produc
ti~e capacities and to i~prove their living co~ditions, and further
r::09nizin9 that i~ now a~~2ars technically fe~sible to eradicate this
c;s~~se, declares it to be the policy of the United States and the
~~r~cse of this section to assist other peop1es in their efforts to
e-r='G1cate r.alaria." Su::sequent r~utual S::curity Acts for the yeais
l~SE. 1959, and 1960 contained specific appropriations for Poalaria
Er3dicat i on Progra~s. Th~re is no evidence that Co~gress or subsequent
~resi~ents have with~r3wn their support for world-wide ffialaria
(:radication.

During the period from 1957 through 1951, the I.aloria eradicatlon
pr05ra~ was ~aGa9~d by a centralizec ad~inistratior within ICA, AID's
pr2d~c2ssor. In 1961 when ArC ~as fcr~ed, operational functions were
t~e responsibility of the regio~al bureaus within AID, and specific
~alaria eradication budgets were no longer submitted to Congress. In
crder to ~ake use af U.S. Gcvernrnent resources with greater in-house
research and training capabilities, the Agency cecided in 1965 to
request the U.S. Public H::alth Service (PHS) tc administer the program.
The PnS agreed to accept responsibility after AID made a firm commit
~ent to support the then ongoing 15 country programs to ca~pletian.

This agree~ent \o;as forrr:alized by the signing of a PASA on r~arch 3, 1956.
PHS assigr.ed the administrative tcsk to its ~ational Communicable
Disease Center, later rer.o~ed the Center fo~ DiSEase Control (CDC),
in At1a~ta, G~orgia. The PASA provided for PHS to assume responsi
bility for program policy, ~1anning, and imple~entation, including
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tra~ning, r~sc:arch, evall,,;e:tic.n. c!"lG 1·2i:it'-~c.r,ships with :>ther as~ncies.

All proposed actions here to be C00rd~nated with the VSA!D ~issions a~d

~HO, and nu:ually agreed to by ?HS end AiD/W. PHS furnished resident
advisors; 39 VSAID direct-hire r.:alaria 2ldvisors continuing in the pn.,gram
were transferred to PHS.

The AID ~alari~ Eradication Branch rc~ained ~s a c~ntral staff r~source

and aSSJned the responsibility of AID liaison r0quirem~nts under the
PASA. the responsibilities of policy detel~dnc:tion and progranr.ing
support re~ained with AID's regicnal ~ureaus.

8y late 1959, the CDC 0I71p1o.::'ed 64 ,~~.ericans .~or1<ing CV2rse2S. t.7 of
the~ in country progra~s. 7ne CDC in At1~nta had 22 e~p'oyees perforn
ing five b~sic functions: technical backs:opping. ~re:ining, evaluation,
research, and procure~ent.

During this period the foreign aid program bega~ losing Congr2ssio~al

support, and appropriations for foreign aid steadily declined. In
July 1968, the hG~in;strator for AID notified the Surgeon General of
the PHS ~ha~ the reduction in Congressional appropriations had p1aced
najor constraints on funds and ceilings for the malaria program.

By September 1969, a decision had been ~ade ~o multi1ateralize the
~gency's world-wide malaria eradication program. ~ID felt it necessary
at the same time to resume these adminis~rative and ran3ae~ent functions
for which facilities existed. Accordingly, ail hc2Cq~arters functions
were transferred to AID/W.

In August 1970, a new memorandum of unders~andin9 between AID and the
Department of He3lth, Education and ~elfare was sigGed. Under the
provisions of this agree~ent, AID agreed to assist ~HO to assume ~reater

responsibility for in-country administl"ative and technical acvisory
s~rvices, while starti~g an orderly withdrawal of U.S. technicians in
overseas programs. This was to be the first step to~ard phasing out
a11 bilateral technical advisory services.

AID's next step in August 1970, ~as to issue a policy stat~m2nt to
Mission Directors in countries where AID had bilateral malaria progra~.

The co~municatin9 airgra~s stated that nultilateralization was to take
plac~ as soon as a specific timetable could be established. and that
WHO h3d indicated willingness to assume increased responsibility for
technical advisory services and training. This policy was justified on
the basis that the major trend in U.S. foreign assistance ~as toward
reducing overseas U.S. personnel in bilateral programs while encouraging
increased use of multilateral agencies for d~velopment programs.

Several key assumptions by AID were included in the airgram "AID Policy.
for Malaria Eradication Multilateralization of Technical Services"
(AIDTO Circular A 1727, August 8. 1970):
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(1) WHO had indicated wil1ingn~ss to assume increasing respo~si

bi~ity for technical advisory services and training;

(2) UNICEF would continue to concentrate on provision of colTlTlOditil
to certain programs;

(3) AID would consider interim provision of field staff assistance
in the managerial areas where WHO was not able to provide such staff;

(4) The PHS would continue field staffing and headquarters back
stopping for residual u.s. advisory services to country prQ~~ams during
an interim period prior to assumption of these responsibilities by WHOj

(5) AID would continue support of research, commodities, local
costs, and evaluation, and would work with other U.S. agencies toward
strengthening WHO capacity to provide advisory services an~ meet other
responsibilities.

In December 1972, PHS notified AID that the AID/PHS memorandum of
understanding of August 1970 would be terminated effective June 30,
1973, because WHO and involved countries had shifted emphasis away
from time-limited eradication; and since PHS would have advisors in
only three countries by June 30, 1973, PHS continuation of technical.
and support services would be impractical.

The mu1ti1atera1ization policy of 1970, primarily covered technical
services and specifically provided for "continuation of support in the
context of foreign assistance policy to research, commodities, local
costs and evaluation" and was restated (AlOTO Circular A-733 dated
July 3, 1973) in substantially the same tenns. .

During the period between AlDis announcement in August 1970 of its
policy of mu1ti1atera1ization and the end of our revi~~ on December 31,
1975. AID's bilateral assistance was phased out in 1; of the original
18 country programs.

Scope

We have reviewed AID's current activities in malaria eradication
programs. The examination covered primarf1y the period subsequent
to December 31,1972, the cut-off date of our prio~ audit. We took
into consideration the most recent information available from the
Officer of Health, Technical Assistance Bureau (TA/H) in Washington.

The purpose of our audit was to: (a) determine the effect of AlDis
reduced funding of malaria programs; (b) review the possible impact
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of malaria r2surgence on other economic and social development programs
in formerly malarious countries; and tc) evaluate the effectiveness of
multilateralization of the malaria progr~ms.

We held discus$ions with ~~laria advisors in TAtH, reviewed documenta
t~on in that office's files, and ~v~ewed Area Auditor General audit
r=ports 1ssu~d subsequent to December 31,1972. The audit included
such other auditing procedures as we considered necessa~ in the
circumstances.
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EXHIBIT A

Latin America

Du~ing the period fro", 1956 to 1959. malaria p.~·2d~catic~ ,rograms were
initia~ed in virtually all the countrit!s of th-:. ,"mericC'o; where malaria
transmission was taking place. The initial jesuits of the coordinated
~ampaign were spectacular; by 1964 over 56~ of the nopu1ation in
malarious areas was free of the disease.

There were 34 of 47 countries in the western hemisphere originally
classified as malarious. Of these, 12 had interrupted malaria trans
mission before or during the coordinated eradication campaign. Eight
countries are believed capable of eradicating malaria in their entire
territories if transmission can be interru~ted in bordering countries.
The remaining 14 countries still have areas of persistent transmission.

Since 1965 progress toward eradication has slowed due to a number of
financial. o~erational. and administrative restraints. During the nine
year perio~ from 1964 to 1973, the number of persons freed from malaria
has increased by on1y 12%. The reasons appear to be common to all cur
rently malarious areas in Latin America.

(1) unrestrained use of pesticides for agricultural purposes in
the Pacific coastal areas of Nicaragua. El Salvador. and Guatemala has
resulted in almost total resistance to most pesticides by mosquitoes
in those areas. Other areas are showing increasing resistance. and
though not as serious. the effectiveness of spraying operations lIsing
DDT alone is steadily diminishing. Alternative insecticides. in addi
tion to being three to five times as expensive as DDT, j~quire more
careful handling and storage. are usually more toxic t~jn DDT. and have
a shorter resldual life on walls and ceilings. The result is a rapidly
escalating cost of spraying opzrations.

(2) ~alaria programs in less developed countries are particularly
susceptible to inflation since most. insecticides and other supplies
are imported. !n addition, the escalating price of oil has generated
higher operating costs and created periodic shortages of insecticides.

(3) Of the 14 countries which still have areas of persistent malar
transmission, AID had terminated assistance to antima1aria programs in
six. Coincidental with the signing of a Participating Agency Service
Agreement with the U.S. Public Health Service in March 1966, Congres
sional appropriations to AID began to decline. placing a severe restr1c
tion on grant funds. In addition, AID budget restrictions reduced the
number of field personnel. As a rer.ult, certain missions were unable t
support the number of technical advisors which the ~HS recommen~ed.

Budget constraints ultimately led to placement of U.S. malaria advisor.
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in Brazil and Ecuador on loan funds, against PHS judgment. In Central
~~erica, where AID had supported six separate programs, the Latin
America Bureau did not agree to ap~rove grant funding for country
advisors. This issue ~esulted in the removal of resident PHS country
advisors from six countries for which PHS was responsible under PASA's.
ihe Surgeon General indicated that the PHS could not be resoonsible
for the outcome of programs where PHS was not permitted to post resident
advisors.

AlDis termination in 1970 of its annual contribution to PAHO's Special
Malaria Fund forced PAHO to r~strict funding for Latin American m~laria

rrograms. Over a three-year period, PAHO cut its total staff of 140
personnel in country pro~rams to about half that number. Research,
r,~laria conferences, and other activities were similarly cut back by
PAHO.

In late 1971, the General Accounting Office (GAO) conducted a survey of
u.s. assistance for malaria eradication in Latin America. The report
noted that:

(l) AID's management of its bilateral assistance appears to have
contributed to the lack of success in eradicating malaria because of
separation of responsibility and authority between PHS and AID; division
within AID over the use of funds; and lack of continuity and timeliness
~f the assistance given;

(2) Conf~sion appeared to exist as to how AID planned to cQ~tribute

to malaria eradication programs;

(3) U.S. assistance did not appear to have included all r~sources

available for programming or to have been directed towards the solut1on
of such problems as development of basic health infrast~uctures; ~ove

ment of people in and out of malarious areas; temporary housing; refusal
of the people to take drugs; and increased mosquito resistance to
insecticides. The Latin America Bureau maintained the position that
assistance would be provided only where eradication is determined
possible within a time-limited period, with the option to support
programs which do not currently meet eradication criteria if the
political, social, or economic value of the program merits support.

On the other hand, AID's Office of Health (TA/H) maintained that it
was U.S. policy to support malaria control operations as a valid and
necessary interim step. That AID, which has the authority and the
mandate to assist in the world-wide malaria eradication program,
snould continue to support ongoing ant1malaria programs in Latin
America.
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G.~.O c::lOciuded that t.he disagl'eel7lent, which had been in progress since
lat.e 1970 be:;.;een the latin A.merican Suret!u and TA/H, had resulted in
~enmir.ativn of cssistance to anti~alaria programs in virtually all of
Latin ~,;-~rii:a. There is persuasive evidence to support the argur.Jent
that ~al~ria e(~ni~~t;on must be acco~plished before significa~t

developm2nt in agricultural and other prograrrs can be achieved. The
Philippines, Thailand, India, Pakis~an, ~epal, Ethiopia, and Central
America have at one time or another ~ade rr.aior ~air.s in acreaae added
or i~?roved for purpcses of f~od production: en the other hand, it
has been kn~~n for rr.any years that areas of hyperendemic rr.alaria are
usually bypassed for agricuitural purposes.

The Secretary of State of the UniTed States, on ~~rch 1,1975, pro
posed the establis~~ent of a Eemisohere Agricultural Consultive Group
to increase latin ~merica food productio~. He annOunced that the
adminis~ration would seek a contribution uf Sl.8 biliion to the Intcr
~~erican Development Bank under which the consultation group would
ooerate. Its aoal would be to aenerate annual food oroduction incre~ses

in the range of 3.5% to 4~. A.lso included in the proposal were reSEarch
centers on nutrition and food technology, jointly f1r.a~ced by the U.S.
and Latin ~~erica countries, to f~rther a3~ist food production.

The rY 1975 submission to Congress for Latin America projected almost
$36 million in grant and loan assis~ance for fooe and nutrition projects
in 3razil, Ecuado~, El Salvador, Guatemala, r.onduras, and Nicaragua.
r~a:aria eradication has not been achieved in these countries, although
AID termir.~ted assistance to antirr.alaria activities in these areas over
the p~st five years.
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-D:HI3Ii B

Tropical Africa

Alr.Qst 290 million people live in the tropical area of Africa. For
most of these people. there are no organized malaria eradication or
control progra~s. The incidence of malaria in tropical Africa is
estimated by WHO at 90~ - 95~ of the population. It is estimated
that malaria is directly r~spor.sib:e for about one million death~

annually of infants and children below the age of 14. The Director
General of WHO esti~ated that there are over 200 million cases of
malaria in Africa every year.

The i2 experts who comprised the leA Expert Panel O~ ~alaria concluded
in 1950 that many factors im~eded ~alaria eradication in kfrica. In
addition to the ad~;nistrative chaos in the emerging ind2p2n~ent

nations. nOh.~dism 2nd labor migratio0, primitive ho~sing. wide dis
persal of farm pio!s, proionged Ii.a~aria transmission season. i,-,ade~I.Jate

transport ~nd co~~unicatic~, all complicate the effort to ercdicate
~alaria. To these d~fficul:ies m~st be added the poverty of the
peopie, the high t"ate of illiteracy, and the 1ack of trained tech
nicians and ex~erienced aG~inistrators.

~hile the malaria problerr. is significant in many regi~n~ of the world.
in Africa the solution of the problem ;~ fundamental to all ?rogress.
The panel reco~.enced that leA study the malaria pro~lem of tropical
Africa as a whole and cooperate with ~HO in the deve1op~ent of 3
regional program. The panel further reco~ended that the U.S. take
the initiative by creating an African Malaria Fund and seeking the
participation of other flations. This specific recoi71l,enca:ion has
never implemented.

The Thirteenth Report of th~ ~HO Ex~ert Co~mittee on Va1aria related
that so~time after 1951, malaria control pilot projects ~2re launched
in a nu~~er of countries. While ali of them brought about a decrease
in the a~ount of malaria, none of them indicated the possibility of an
early interruption of the transmission of malaria. From 1961 onward.
pre-eradication programs were implemented in 17 countries.

However, in view of the slow progress achiev2d in the deve'opment of
health infrastructure, ~HO suggested the termination of malaria pro
jects and their conversion into projects for the develop~2nt )f basic
health services. As a result, Malaria teams were disbanded. ~alaria

training faci1it~es became underutilized. and organized antimalaria
activities were progressively reduced or stopped.

In 1967. WHO stated that because many large-scale agricultural and
industrial development programs received assistance from the United
Nations, technical aid should be given to governments in undertaking
effective anti~alaria measures related tv such development programs.
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AID's Office of Health has id~ntified a potential project for the
development of low-cost methods of vector contl'ol in tropical Africa.
WH0 is taking thp initiative to stimulate research and training on
several er.cteruic diseases. including: schistosonliasis. 'filariasis.
maiaria. onchocerciasis, leishmaniasis. and leprosy. However. the)r
approach is a long-range one aimed at developing methods for drug
treatment and immunizatior.

AiD has recognized the urgent need for the development and testing of
new methods of vector control and improvement of known methods with
demonstration projects. The proposed project will put emphasis on the
development of low-cost, self-help methods of preventing and/or con
trolling mosquito-burne diseases.

A team of s~ec;alist5 recently visited Nigeri3 and Kenya to study the
feasibility of developing projects to achieve this objective. Several
courses of action that may be !dentified by the team are:

(1) A series of pilot or demonstration projects in one or more
African countries utilizing known methods of mosquito control;

(2) Development of a research program on new methods of mosquito
control and/or improving the effectiveness of traditional methods;

(3) Institutional development of a ~alaria Center to conduct th~

necessary entomological. epidemiological, engineering laboratory, and
field research.

The FY 1975 submission to Congress proposed about ~137 million in
country and regional assistance to countries in tropical Africa. focus
ing on a l~mited number of basic development problems in agriculture.
human resource development. transportation. health. and population.
However. recent submissions to Congress have almost completely ignor~

the specif~c ~robl~m of malaria which has been proven a roaablock to
economic development.
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EXHIBIT C

Brazil

Bra~i1. witl. the largest population in South America living in
rlalal'ious areas, has shown that a well-run eradication program can
succeed. From a slide positivity rate of 16.0% in 1961, the Ma1ar1a
Eradication Prog~am (MEP) has brought the ccuntry-wi~e rate down to
3. 39~ in 1973.

The Brazil ~£P goes back to 193B when the Brazilian Governmer.t (GOB),
with the financial and technical assistance of the Rockefeller Founda
tion organized the Antimalaria Service. The organization was formed
to combat the severe epidemic outbreaks of malaria caused by the
accidental importation of the Africc~ mo~quito - Gambiae. An intensive
program led to the elimination of this mosquito from Brazil in less
thar. two years.

The evolution uf Brazii's antimalaria programs continued through various
organizations. In 1941, the National Malaria Service was established
to undertake control activities in a more extensive area, but lack of
financial support prevented satisfactory progress. From 1943 to 1947,
the Special Public Health Service conducted antima1ari~ activities in
the Amazon and Rio Doce Valleys.

In 1958, the ~1EP was organized under the authority of the National
Department of Rural Enaemic Diseases, and assistance agreements were
siqned between the GOB, AID, and PAHO. Between 1959 and 1964, yearly
spray coverage increased from 163,000 to 5,171,000 houses; population
protection increased from 623,000 to 9,662.000 ~eop1e.

In 1965, a GOB decree created the Campaign for Eradication of r1alar;a
(CEM), as a separate administrative, technical, and logistical entity
within the Ministry of Health. In 1966, a comprehensive National Malaria
Eradication Plan was written, with the goal of total spray coverage of
all malarious areas by 1969.

In 1969, the Superintendency of Public Health Campaigns (SUCAM) was
created, combining the activities formerly carried out by the CEM, the
Smallpox Eradication Campaign, and the National Department of Rural
Diseases. At the central level t~e chief of CEM was placed under the
direction of the SUCAM Division of Campaigns.

In 1970 the malario~s areas of the coulltry we:",,; t1ivicied into two major
areas:

(1) Tne area of short-te~ eradicati~n of malaria covers 1.8 mil
lion square kilometers :nd 32.2 million inhabitants, or 7~% of the
population in malarious areas of the country;
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(2) The area of lonq-tenll eradication of 01;tl~r1a COVE-l'S 5. 1j
million square kilometers and 8.4 million inh~~it,nts, equivalent to
2l~ of the population in mala~ious areas of the countrY.

WHO and independEnt evaluation teams have recognized sEveral signifi
cant factors contributing to steady program progress of Brazil's MEP.
These are:

(1) No teworthy efforts by SUCAr~ to achi eve a much wi der reeogni ti on
of the importance of the Malaria Eradication Campaign and its contribu
tion to the development of Brazil, and to give it high priority within
the vast program of SUCAM;

(2) The extraordinary role of CEM in support of highway construc
ti on and other puh1i c works to faci 1i tate arrang1ements to obtai n,
coordinate, and utilize public and private resources in implementing
drainage, filtration, and application of larvicides, etc.;

(3) Adequate funding throughout the history of the program. As a
result, sufficient insecticides were available to carry out the spraying
acti viti es;

(4) Adequate respor.se by management to recommendations of evalua
tion committees. Recommendations made by a 1971 evaluation team had
been effectively implemented by SUCAM. The team stated that the sub
stantial increase in financial and moral shoport, the recuperution of
administrative flexibi1ity, the closer association of the Superintendenq
with the highest levels of the Ministry of Health, and its capacity to
obtain support of other institutions and to furnish leadership to per
sonnel under its direction, have renewed the interest and enthusiasm
in campaign personnel at all levels. This has resulted in improvem2nt
of both quantity and quality in carrying out operations.

Brazil has benefited from the MEP in increased settlements in the
coastal area of Sao Paulo where malaria had previously acted as a
deterrent. The control of malaria along the Trans-Amazon Highway
facilitated the establishment of agricultural colonies. Also, the
interruption of malaria transmission in the northe~~t area of Brazil
has contributed to its development.

SUCAM/CEM has set 1930 as the year to attain their goal of reaching
a malaria incidence of 0.5 malaria ca~es per 1,000 population. An
evaluation commission conducted a comprehensive review of the MEP
in mid-1973 and considered this goal to be attainable. The progress
of this program in Brazil over the last ten years, the current
strategy now being followed, the continued financial support. and
the commitment of the GOS, have practically assured that er~dication

over the long term will succeed.
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Malaria is Ethiopia's leading public health pro~1e;n. existillQ in
al~ost 70~ of the lond area and exposin9 a~Qut 507. of the country's
28 ~i11ior. inhabitants to the dangers of this disecse.

~Ialc.ria investigations in the 1930's and the early 1950's led to pilot
projects in the mid-1950's with AiD, ~HO, and U~ICEF as the ~ajor

c~~ors. These pilot projects indicated that the eradication of rr.alaria
~as fE!sible; and in 1959 the Govern~ent of Ethiopia (GOE) acc2pted
r.;alaria eradication as a national ctljective, cl-eat:"1g the :Ialaria
Er~dicat;on Service (MES) to i~~lenent that obj~ctive. In 1556, a
joint :~ES/\~HO study lee! to the fOli""'ulati:in of a 14-year P1an of
Operations for Eradication of Malarla, s~anning 1956 to 1980.

To carry out the eradication program, the CO~Jlitr'y ;.;as divided i:-;to
four geographi',: areas (A,3,C, and D) of :':':""2e to six zor.es each. The
zon~s were subdivided into five :0 sever. seClors coverino 100,00C 
l50,COO oeoole each. ~he four a,~as were to ~~deroo a ~;ur-Dhase
pr~grqm com~rised of a :wo-yea~ preparatory phcse.-follo~ed by a
four-year attack phase, a three-year cor:solidatio~ p:.ase. and a r::ainte
nance phase of i~def;n;~e curction. The whole cOuntry was to be
covered in successive stages by 1972. The attack phase for Area A
began in 1955. and the preparatory Dhase in Area B ~as initiatei in
1958.

In 1970. a St~ategy F.eview ;ea~ (SR:) cc~~~sed of expertS from th2
GOt. ~~O. AID. and ~S?HS asse~sed ~he program. iheir ~e~ort co~~a~ed

the pier-roe: and act~al phasing of t~e progra~ in the four areas. They
found there had been s~:stantial slippage in the ~ro~ress of the ~ro

gram, and that financial cor.strain!s hac seriously affected :he
operation of the program. Beginning in FY 1968. t~e ~ES Experienced
difficulties obtaining funes due to :~e less favorable economic sit~a

tion of t1e country ane chan~es in the funding pJtterr.s. Also, there
were lengthy delays in de1ivering funds that hac ~een aoproved in the
budget, resulting in lete ?ay~nts of al1c~a~cEs and salaries to the
field staff. This ca~sed late Execution or nen-execution of seasonally
critical activities vital to erddication ~,o~~~~s.

The SRT's seven recorr,encations are briefly sl;r.:-arized as foll0'''''s:
(l) !~aintain gains already achieved by continuing DDT spraying opera
tions in a more discriminatins ~anr.er; (2) conduct intensive antimalaria
activities in agricultural or ~ther cevelop~ent areas in all parts of
tne country; (3) base the ti~ing of DDT spraying on epidemiological
considerations; (4) use case findings in areas under anti~alaria

activities to evaluate trends in malaria incidence and de~ect epi~emics;

(S) integrate the ~ES and the Easic Eealth Service as soon as possible;

177



(6) un~:rtake a definitive study to determine whether malaria trans
mi~sion can be interrupted in Ethivpia; and (1) collect baseline data
for future evaluation of econom4c benefits from antilhaiada activity
in ar~as where attack op~r3tions are planl'led.

In 1972. an Independent Malaria Review Tet~ (iMRT) made another
assessment of the program. Th~ IMRT' s terms of reference \":ere to
~eview the actions taken by the MES to implement the recommendations
T,lade by the 19iO SRT. and to study the effe:cts of l.'lese actions on
pro~--=ss and ac:co.nplishment. A1so. the IMRT \!las directed to provid~

g~~dE!ines and comm~nts on both the short and long tenr. courses of
action which the HES should take.

Th~ .. ~3.m reported that satisfactory pI ;ress had been made in (~rryin9

o~t 2:1 rcc~mr.lendations except the integration of ~he Malaria Service
with the Basic Health Services. The team noted the~ was fear of
annexation on both sides. but did not foresee any quick solution to
the problem of integrating the two s~rvices.

The 1971 Capital Assistance Paper for the Ethiopian ~EP in~luded a
detailed di~cussion on its econo~ic i~pact:

(1) In Area A various sectors. previously vacant. ~re row
extensi vel y farmed and si ~eab1e towns thr'\ve where previ C~1S ~ ~. theTe
were none;

(2) Pas tur€ 1ands have been t:Jrned into fixed 1;>•••"'-:: _-:~,[?i ng;

(3) It was estiMated that the a~·.ea 1)f land unde- cultivation in
Ethiopia increased by 20: between lC55 an~ 1970. Mal~ria suppression
contributed to about one-half of tl~e incr< ---;"';

(4) Two large sugar plantations, a cotton plant~t1on, a pap~r

mil~. and a meat processin; plant have been established in areas whe~

~alaria is now controiled.

The Capital Assistance Paper included this very significant conclusion

"It cannot be demonstrated conciushely that the invest!nent
represented by the Malaria Eradication Program realizes an
accept~ble rate of re~urn•••• Even if it were possible to
precise:y meaSU1'e increases in agro-icultural output in the
areas in which MES oper~tes. there would still remain
difficult questions concerning the tmportance of malaria
suppressiJn as an input a~d the extent to which benefits
should be attributed to the ~~ia~ia investme~t costs.
Nevertheless, fragmentary data suggest that thE return to
inuestmer:t in malaria control is qcite high. both for
~pecific development proj~ct areas and for Area A as a wh~le.M
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~!~!W has ~rce~tly appr~ved US~I~/Ethiopia's Froject Paper for a lean
of S7.2 rr:~lli( . to supiJort ~he ninth and tenth years of the GOE's
l~~~a,ia Ccntrv' rrosram. Tne ~ajor ber.efi:iaries are these people
living i~ the lowland areas where the program is operational. The~e

~eople--Ql~cst six and one-half million--reprcsent a significant
perc~r.t?ge (about 2~%) of Ethiopia's rural poor. The practical
ef:~cts of t 'e Malaria Prograrr. include not only enhanced health and
well-being but also gre~~er hu~an proouctivity, increased food supplies,
and a ~opular feeling am~ng the people that the GOE is directly cnn
CC:~'N~C .:DO'J't their we1 fare.
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EXf-;!S!T E

Ea it;----
Haiti has received about $19 million in AID grant assistance for anti
maiar~a pro9ra~s since 1961. Anti ..a1aria activities are conducted by
Service ~ational d'Er3dication de 1a ~a1aria (SNEM). They also receive
assistance from PAHQ, U~ICEF and the Governr.cnt of Haiti.

A r.u~~er of factors co~plicate the malaria eradication program in Haiti.
It is a s~all, derseiy pODu1ated country, ranking as one of the least
C'2v'2lo;::ec in the \.;c.rld. Poor sanitary concitions are \viC2Spread; rural
h~alth 52rv~C2S are virt~ally unkn0wn. Per capita income in the rural
area is ~~J~q :he 1c~~st in :he world; roads are few and surface trans
portation is~inacequate. H:~sing is primitive, offering little
~rotection from insects. :~struction of housing by hurricane and
o~her stOTlo'S is frec;;ent. and ::xceptior,ally heavy rainfall perpetuates
nosquito breeding si:es. SC~= areas have stubbornly resisted eradication
efforts due to ~eogr3phic ~rob1~rs with drair.3se and larvic;ding. Because
nuch of the population ;s dgratory, reinfection of IT,alaria-free areas
is a conti~uing problem. As a resu~t of these and other problems, the
trar.s~;~~iun of ~aiar-ia has never been fully interrupted in Haiti.

in Oec2~~er 197t , a Project ~greement was signed between AID and the
Fai~ian ~cvi:;",nrlent to provide fundin~ for a new program of COi7lmunicable
disc=se cor.:;-ol, inc1~ding ~alaria. The project is designed to trans
foriT' s~;a~ into an integral part of the Depart.r.ent of Public Health and
Popu1 c..ion. S~,~~ I't'ili assist in the control of selected cOr.::1unicable
cis[~ses as ~art of an integrated low-cost health delivery system, and
provide cssistcnce to other ~ealth-oriented efforts of the Haitian
:;0 ve rnr:2n t.

ihe an,i~alaria program has enjoyed only ~argina1 succes~ in Hait~.

~he ori9;r,ai t~rge: date of 1368 to eradicate ..alaria was not achieved;
~he incidence of ~alaria has in fact been increasing since 1968. From
a lew of 2,562 repor:ed cases in 1968, the rate r.as c1inbed to almcst
25,000 in 1972; 23,000 in 1973, with an 1ncrease for tr.e first half of
1974 of 50~ over the sa~e period in 1973. Actual rates are probably
signi:~can~ly higher due to ir.acequate control of testing and diagnosis.

The C3~ses are several. ihrough the years since 1961, various attack
~~~sures have been ~~p10yed. In January 1962, the first cycle of DDT
house spraying was initiated on a total coverage, tWlce-a-year basis.
By mid-1964, continued transmission of malaria was noted l a· J it became
apparent t!1a.t twi ce-yearly spraying of houses woul d not interrupt
trarsrr.ission. Frequent heavy rainstorms washed DDT from the walls;
periodic repl~stering and wh"tewashing removed the DDT; int~rmit~2nt
hurricanes and other tropical sto~s da~aged and destroyed walls and
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roofs; poor scheduiing of spray teams delayed spraying dt critical trans
li:i~sion SE-2sons. During 196i:-65. spraying was inc,eased to four times a
year. Altho~gh the incidence of ~alaria was maintained at a low level.
transmiss~on of the disease continued. It was finally concluded that
DDT spraying alone was insufficient to solve the malaria problem in Haiti,
~~d regular spraying was discontinued from July 1965 to June 1970.

Mess drug administration ~as initiated in Septenber 1964, and gradually
exp:nded to reach a peak coverclge of 1.7 millior. people during 1966.
Participation ~as reported to be better than 90: in each cycle. Drugs
\OJel-e adr.iinistered until the populaticn in the individual areas becar:-e
n:?sative for malaria parasites. and ,-r.e\~eafter on a focal attack basis
"her-ever ~alaria cases appeared. :~a:aria incidence re~ained low during
the six-year period of mass o:'"ug admi,.istration but transmission inter
iuption failed to materialize. The cost of the ~~Qgram ~as substantially
higher per petson th3n spraying operations. This \.;as undoubtedly a COIT!

pellir.g factor in the decision to discontinue the mass drug program in
1970.

Regular sprayir.g coverage with DDT was reinstated in 1970 wit' reduced
coverage oetermir.cd on epidemio1og~cal data. In 1971 and 1972, an
extra spraying cycle was appiied in ar~as with persistent trar.smiss;cn.
N~vertheless. malaria outbreaks and reinfection continued in areas of
pers is tcrlt transmi ss ion.

The Haiti MEP has been ~ie subject, and Trequently the victim. of
nu~~rous evaluations over its year of Existence. It has been more
captive of external influences, since 95~ of its cudget. a~d perhaps
a highEr percentage of its expertise. have been received frvw exter~al

sources. Although most experts nave agreed on the basic causes of
Haiti's :ontinuing malaria prcble~. op~~ions vary as to the r2medy, and
even to the goal: control or eradicatiur. As a result. program emphasis
has shifted from rJntrol to eradication und back to control; nethodology
has shifted fro~ m~ss spraying to mass ~rug administration to controlled
coverage spraying.

In 1970. ~ Strategy Review Te2~ of AID, PAHG. PHS. UNICEF, anrl SNEM
representatives reviewed the IlEP. and concluded that rr.alaria eradication
was technically feasible th"oughout most areas by use of residual
insecticides. There were a ~ew loca1iz~d areas where additional methods
would be required. Among other things. the team reco~ended routine DDT
spraying tw~ce a year of all houses in malarious areas, continuing
thr~ugh 1972. The Government of Haiti was unenthusiastic about imple
menting the recommendations while the PHS Co~unicable Disease Center
in Atlanta disagreed emphatic~lly with the resumption of total spraying
with DDT. They Loncluded that since malaria was already lo:~lized and
at a low level, there was insufficient justification for th~ resumptic~

of total spraying. A consulting expert who had participated in four
previous Evaluations of the Haiti Ma~aria Program disagreed with PHS'
conclusions and advocated a modified spraying apprcach along the 'lines of
the review team's recor.~endations.
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At any rate. about ;~! . fl.')er of :nalcria cases -·nd the slide
positivity rate bc:~n tc ~.~~b ~ignificantly. In i~/2, the Haiti
program ~as agaln sub~ected to a comprehensive aSS~SS8ent and the
team of experts recorrne1ded contin~~tion of the prJgram with so~e

r710di fi cati ons. l"e re;:-;):'"t ....as described as "•.. 1ecvi ng somethi ng
to be desired ... cc.ntair.5 nc cOrlc1usive evidence that continuaUon of
the program wil' ichieve the project goal." In early 1973. an inter
national evaluation team ~ade yet another assessment of th~ program
and aT'rived at the now standard conclusion that ~alaria transmission
in Haiti had continued despite all the attacK ~easures emplvyed.

Hindsight reveals a nu~ber of factors in organization and planning
~...hich have limit~d a"d obstructed success of the program:

(1) Confusion of technical responsibility was built into the
program from the beginning, resulting in the pursuit of different and
often times conflicting philosophies;

(2) Wide variations in y~ar-to-year contributions from assisting
agencies causea erratic f1uctuations in programming and a lack of con
sistency in the ,level of attack;

(3) lack of continuity in technical personnel 2ssigned by the
assisting agencies resuited in loss of progrdm momentum ~h~le new
persorone1 became oriented;

(4) Epidemic outbrenks of malaria occurred as a result of hurri
canes and tropical storms;

(5) Continuing disagreement among technicai experts on the ~est

approach and methodology to be used resulted in radical shifts of
program emphasis.

A ~epresentative of the Regional Vector-Borne Disease Office in AID/W
visited Haiti in August 1974 at the request of the AID Affairs Officer
in Haiti. He reprrted that the well-organized, dedicated group which
com~rised ~~EM ten years ago no 10nger existed. Now there is no
orsanizatlon. leadership, discipline, or dedication within SNEM. The
personnel half-heartedly go through ~he motions, giving the appearance
of co~p~iance with recommendations of successive evaluativn teams. The
advisor recom~ended a complete reorgcnizat~on Qf SNEI~ as the only
practical means of carryil1g out the progrClTl.
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EXHIBIT F

India

The National Malaria Eradication Program (NMEP) in India was the largest
single public health program launched a~~~here, and the largest invest
w~nt by AID in any ant1malaria program to ca~e.

India's earliest efforts began in 1953 with a five-year National Malaria
Control Program, fol'cwed in 1958 by a prosram to eradicate ~alaria in
India by 1965. In 195t, the target date was revised to 1970, and revised
again in 1967 to a target date of 1975. Statistics show tne 1975 goal
was not reached. InstGad, India a~?ears to be he~ding for a widespread
m3laria epidemic, wiping out the gains ~ade in the earl 'ears of the
program.

To irr:;:;ler.:ent the N!~EP, the entire country was divided into 393 units.
The original plan projected that all but 25 of the units would be in
maintenance phase by the end of 1964-65. The 25 units pianned for con
solidation phase in 1955-66 were to take care of special problem areas
as they were identified, to provide cover~ge to units started late,
and to take care of the international borcers. The NI,'EP was expected
to be integrated with the basic public health organization by 1968-69.
This ooal was not reached. In 1969 there were 113 uni~ areas ~n
at:ack phc5~, 85 unit areas in consolidation phase, and oroly 194 unit
areas in rr.ainte~ance phase.

~n in-dep~h evaluation of the NM~P was m~de in 1ate 1970. The team
included six reprEsentati~es from USAID and four repr2sentatives from
I-IHO. The tl:am found that in 1970-71 tr:;::re ~'''ere 105 units still in the
attack phase, 68 in tn.? cor,solic2:tion phase, and 220 (56~~) in the
maintenance phase.

The teaffi analyzed 96 units covering a population of a~out 42 mil110n
where persistent attack phase activities were carried out. Records
sh~~ed that since co;,~enccr.:ent of the ~MEP, 57 spray rounds had been
missed, 52 spray rounds were extended, and only 21 spray rounds had
been ~ade accor~ing to schedule; 66 of the ~issed or extended spray
rounds ~ere due to delays in arrival of DDT.

When the team exa~ine~ the surveillance op2 rations fo- the 96 units,
it fcund that only eight were con~idered to have an effective surveil
1~nc2 operati"~ ~~~~~ ~n staffi~g, workload, annual blood examination
rate, proportion of missed rounds, supervision, and laboratory
perforrr,ance. The cOnTlonest defect was poor performance by the
laboratory services. As an example, for 20 units there ~ere 211,702
unexamined slides on September 30, 1970. Also, vector resistance to
insecticides was noted in 40 units.
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Ent0~ology ~s an integral part of the ~alaria eradication program since
it contributes important infor~ation related to the epidemiology of
~alaria, and provides supporting data for evaluation of insecticidal
attack Qeasures. The review team concluded that the entomological staff
of the ~MEP did not clearly understand the objectives of their activities.
As a result, field entomologists tend to confine their activities to
studies of vector density in sprayed dwellings, and insecticide suscepti
bil i ty tes ts '....hen and \'ihere they fO:Jnd .adequate numbers of vectot"
rr.csquito::?s.

ihe ~~am reviewed insecticides stocks for lC zones in ~adhya Pradech,
a S~ate with about 28 million population. For fY 1970-71, the team
7o~nd there would be a shortfall of 0early two million pounds, or about
23~ of the total quantity required.

t.cainst a m~nimum reou~rer.:~nt of l,ESO vehicles for malaria oDeration,
the team reported that 1,407 operable vehicles were on bar-d. 'Many
vehicles were old and frequently deadlined due to brEakdowns. Out of
a total of 2,738 vehiCles procured over the life of the prJgr3m, 550
vehicles w~re beyond repair; another 775 were deadlined awaitir.g maSor
repairs. The cause was the Ni·iEP's failure to deve~op an effective
program of preventive maintenance.

Urban ~alari~ had not been dealt with effectively and represented
a serious threat to the malaria ~rad;cation program. The team esti
~3:ec that 25~ of the detected urhan rr.31aria cases were exoorted to
rural areas before proper drug treatrnen: could be carried out. In
1970. there were 310 tc~ns and cities in India with a population of
~O.OOO or ~ore. In a nunber of these cities and t9wns malaria was
01, the incr~ase.

The team found that over the entire program area, new malarid cases
were occurring at an increasing pace since 1963. The teams predicted
that the present tr2nd of outbreaks and increa~ing reversions would
result, if uncontrolled, in the eventual failure of the eradication
program.

The tea~ also believed that human facters have contributed to the
retrogression of the pro9ra~. These were:

(1) Disinterest and even contempt on the part of the medical
profession towards ~alaria programs;

(2) LdCk of a s~ecial sentinal systew for the more dangerous
s itue: ti ons ;

(3) Collection of slides beyond a reasonable and manaoeable
limit - creati"g a backlog of slides tnat delayed the classification
of cases, their radical treatment, the epidemiological investigation
and, therefore, the quick elimination of foci;
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(4) Abs.:nce of adequate provision for the (l;aintenance phase;

(5) Ineffective implementation of recorrrnendatior.s of prior
prQgra~ assessments;

(6) Absence of supporting leS~51ation to provide a legal umbrella
to all the malaria eradication requirements;

(7) I~adequate i8plementation of the screening process for malaria
cases in all official medical services.

The team analyzed the training efforts for the three-year peri~~ from
1967 to 1970 and concluded they were inadequate. The lack of a strong
headquarters component for training along with the decentralization of
training responsibilities to iower echelons resulted in substandard
traini~9 efforts. A massive reorganization ~2S ~eeded for malaria
eracication to succeed.

The review team concluded their report with basic reco~~endations in
four maJor areas:

(1) Administration

All phases of administration/management related directly or
i nC1 ;·ec:.ly to the if.a1ari a eradi cati on effort must be di rected to.'w'ard
enabling the t~:'1E:P to function with full effectiveness under a variety
of situations.

(2) EDid~mioloay

Epidemiolo9ical services throughout the NMEP must be reoriented.
strengthened, and used nore effectively.

(3) Operations

The quality of the operational program in attacK and conso1i
cation phcse areas must be improved ffiarkedly. Field supervision of the
activities must be intensified at every level, but especially within
the unit.

(4) Maintenance of Achieved Eradication

Bas;c health serv;ce~ for uoth rural and urban populations
must be fully established a~d functioning in advance of the maintenance
phase if the integrity of eradication is to be maintained.
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The incidence of ~alaria is on the increase ;n India according to a
Ju~e 1975 airgram from the Embassy in New Delhi. The table below
~ortrays the drdmatic increase in malaria cases s4nce ~970:

Year

1970
1971
1972
1973
1974

!-'a1ar; a Cases

694,647
1,323,118
1,362,806
1,l!98,46l
2,500,000 (best esti~ate)

~rlO prealcts that the malaria incidence in 1975-76 will show a sub
;;tantial increase. I'.alariologists;n AlDIs Office of Health predict
ten million ~alaria cases within the next two years. The same
problems which have p1agued o~her national antimalaria programs are
evident in India's program. In addition to lax administration and
neglect of surveillance and spraying operations. the program has
suffp.red acutely from a shortage of insecticides and funds. Ageinst
requirements of 13,600 metric tons of ins~cticides for 1975-76, only
13,760 metric tons a~e available for the piogram. There is also an
acute shortag? of antimalarial drugs. The budget for the antimalaria
program for 1975-76 1S only Rs. 230 million whereas the Health Ministry
estimo:::.s a minimum require;;-,ent of Rs. 650 million for an effective
program.

The Gcvt:rnr;lent of India is currently reviewing a ministry cOlmlittee
report tl':at has reco::nenced the ir."lliledi ate swi tch of the pro~ram from
eradication to control. The co~ittee has reco~ended the reclassi
fication cf the country 3ceording to the incidence of malaria, previous
malaria status. and resistance to insecticides and druas. It has
reeo mended a new strategy control in ea:h a~ea ~n the~b2sis of these
classifications. Particular attent~on is given to urban areas with
btensive anti1arval rr.easures supporte~ by drug treatment. "The com
mittee has a~so recom~Ended expansion of research programs and
strengthenins of ~a1nria training at national, r~sional, and state
levels.

The '976 AID Presentation to Congress states that the resumption of
a u.S. Deve10pment Assi cance Program to India is under consideration.
If a mutual agreement is reached, it would appear that one priority
program would be assistance to India's NMEP*. Serious malaria resur
gence could negate the $300 million investment by AID in India's NMEP
as well as millions in other devP10pment programs of which agriculture
was one of the biggest. ~ecurring malaria in India threatens AI~'s

future investments in antimalaria programs ;n Nepal and Pakistan.

;'r~ow P':IS t:.poned
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In spite of all the current problems of the program, it must be recog
nized that the achievements of this program are unparalleled--the
reduction of malaria from 75 million cases a year to 20 nrl11ion cases
a year after five years of a control program, and a further reduction
to 100,000 cases a year in 1965 after five years of an eradication
program.
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EXHIBIT G

Incionesia

The Government of Indonesia (GOI) regard5 malaria as a major health
problem and deterrent to agricultural development. The Indonesian
Department of Health estimates that 94% of the population are at risk
fro~ malaria. The most recent records (1972) show 128,000 malaria
cases in the Central Islands and 155,000 cases in the Outer Islands.
In view of inadequat2 case detection pr-~edures, the actu~l number
for the Central Islands may exceed or.e million with the r.umber for the
Outer Islands over six million.

I~ 1951, a malaria program was initiated in Indonasia. At that time
there were approximately 20 million cases of malaria annually. By
1959 the prog~am w~s converted to the prepar~tory phase of a Ma~aria

Eradication Program (MEP). By 1962 all provinces of Ja:a and Bali
were included in the MEP program and by 1964 all of Java and Bali had
achieved some d€gree of coverage. Java and Bali became practically
malaria-free by 196~ except for the south coast of Java and the north
coast of Bali. AID assistance to the Indonssian MEP during this period
exceeded $40 million.

The program was completely disrupted in 1955 by the political and
economic turmoil in Indonesia and the concurrent termination of U.S.
assistance. Totai coverage spraying operations were discontinued due
to a shortage of funds and supplies. Lack of funds also prevented
adequate maintenance or replacement of vE:1ic1es necessary for the
effective planning, conducting, and supervising of field operations.

In 1972, the Gal requested renewed AID as~~stance; and in the same
year an AID-financed team recommended thdt AID once again provide
assistance. AID fully shares the concern of the GOI over the growing
incidence of malaria in Indonesia an~ the destructive humanitarian
and development implications if this situation continues. 1n r~ 19;4
AID ag~eed to loan Indonesia $24.8 mi1li~n to supplement that cOlJnt!'"j"s
$46.2 Ml1lion! five-year joint project for malaria control. Specifi
cally. ~he project proposes to: Ca) reduce transmission of malaria on
Java. Bali and Madura (Central Islands) to as low a level as possible
through household spray1ng of DDT; (b) reduce transmission by the same
means in priority area$ cf the Outer Islands; (c) make presumptive and
~ad;cal tTeatment available in the Central Islands and suppressive
drugs available in the Outer Islcids; and (d) conduct research act1vit1e5.

W~;le U.S. assistance to Indonesia is increasingly directed to imppove
ment of basic health programs. it is also concerned with the need to
as~ist the small farmer to produce and earn more, and to improve his
standaY'd of living. The malaria program has illl1lediate humanitarian
and development impact. The project will affect the lives of more
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than 100 million peop1e and is potentially the program with greatest
impact on the 1argest numb~r of Indonesia1s poorer people. Malaria
control will not only give support to basic inlprovement in health
standards throughout the country. but by giving relief from the
debilitating effects of this disease, permit a growing capability
to work, produce. and increase incomes. Upon conclusion of the project,
the GOl will be in a position to continue effective malaria control
on Java, Bali, and Madura and continue a sustaining control program
in the Outer Islands.
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EAHIBIT H

Neoal-----
Malaria has ~een a concern of the Govern~nt of ~epal (GON) for 20
years. Systematic malariometric surveys were first conducted in
i955-57 by the GON, WHn, and the U.S. Mission. The basic agrp~nt

fo~ the MEP between the U.S. Mission and GON was signed on December 4,
1958.

r"alaria resurgence in tlepal has increased to the level which threat~ns
the development of a heal~~ delivery system on a national scale. The
implication of this resurgence assumes tremendous importance in terms
of the overall economic situation in Nepal.

The original plan indicated that it would be feasible to eracli~~te

Italar;~ from the country by July 1971. During imp1en-.entatioii of the
MEP. problem areas appeared where malaria transmission was not being
completely interrupted. The program was being hampered by poorly
developed communication facilities, lack of qualified administrative
and technical personnel, large population movements, replastering of
houses, and large popuiation~ sleeping out of doors in certain seasons.
Hence, the original plan was revised and the program was extended t~

July 1973.

In 1968, an Independent I\ssess;nent Team recoll1Tlended that 1,747,901
people be passed to the consolidation phase. A~nuai epidemiological
evaluations passed the following popu1ation'groups from the attack
~h~se to the consolidation phase:

i

l

1969
- 1970 ---~-

1971
1972

629,609
- --~"59-;iou--

30:,125
995 5 039

!n ~ mQve toward multilateralization. AID st~rt~ the with~rawal of
all technical assistance in FY 1971. !t was sUb~~~uently decided to
fund one man-year to alter the direction of -'he m,:{ia,.i~ E:radicat1on
program to a control program, and to assist the N~031 ~al~ria Eradica
tion O~Q~n;zation (~MCQ) to incorporate other public negith f~nc:ions

into the antimalaria .:~t~y1t~;;.s.

On July 5, 1972, a Project Activity Termination Agreement was signed
between the GON and AID. It WdS agreed that the GON wo~ld tontinue to
support the NMEO. At the timl ~f the signing of th1s agreo~~nt. the
MEP had covererl 5.9 ~~11;~n popuiation of which ~?proximately au; was
in the consolidation phase. The NMEO was cJnsidered to be the t~st

organized an~ operated program in th~ Nepal Oepar~~nt of Health.
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Efforts were being made fer an orderly transition from an eradication
to a control proqram.

Pilot ?~"Cjects were started in two district.s fot· the deve1oplT:2nt of
an integrated ;asic healtil structure. Two dissimilar districts w'?re
chosen to test health serv~ce integraticn in malarious areas of the
country ready to enter the maintena~ce phase.

In early 1972. a Strategy Review Team evaluated the MEP and the
development of the Integrated Basic Health Services. Their report
disclosed that malaria had diminished to a very low level. Malaria
incidence in ail of Nepal was about 2.44 per 1,000 population
compared to areas under the consolidatio;1 phase where it was 0.14
per 1,oat popuhtion. Tne team r.oted several operational and technical
problems impeding mala.ia.eradication goals, and submitted 18 recom
mendations to the GON fo~ conside~ation.

In 1973, the USAID Regional ~a1aria Office~ "~de d review of the status
of the NMEO program at a time when the malaria service was the only
pt'ogram which regularly reached all the people living in its area of
operation. ;oe program was considered to be o~e of the most popu1a~

rural projects in Nepal. His report, made on January 1,1973, said
there were 6,800.550 living in m~iarious areas. of which 6,200.550
were covered by ~he NME~fME? AlSO, a t~view of malaria trends in a
number of districts showed a slow but st_ady rise in the malaria
incidence rate.

The report stated that for FY's 1973 and 1974 the NMEC would be fa'=ed
with & shortfal1 of funds resulting in a crisis :or the organization's
malaria activities. Tte GON had not recognized that a lOO~ increase
in their contribution would be required to continue the program until
the ~MEO could be suitably inte9~ated inta the health structure. The
malaria advisor projected this transition could net take place for six
to eight years. He also projected a 9r~dual increase of malaria with
serious focal outbreaks if a dr~stically lowered NMEO program had to
be planned.

The 1973 assessment was followecl by a more comprehensive program
review in early 1974 by a t~am made up of representatives from the GON.
WHO and ~IO. The rev1e~ had been requested by the NMEO because malari~

rates had been rising; DDT resistance was evident in some areas; and
drug resistant parasites had also been reported in some ~reas.
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As a result of the 1974 review, the NMEO converted about 1.3 nrll1icn
people back to the attack phase. Malaria casesccntinued to rise
throughout 1974. Spraying equipment and insecticide were not available
in sufficient quantity to cover the reverted area and supplies of drugs
ran short. The continued deterioration of the situation prompted the
Deparonent of Health to schedule another situation analysis in early
1975 with ~~O and AID as participants in the assessment. The team
concl tided that:

(1) The general administrative capabilities of the HMEO we~e

weakened by the transfer of personnel and abolishment of key NMEO
administrative posts;

(2) Increased costs for insEcticides and drugs had severely
strained the NMEO budget; funds for the procurement of supplies and
equipment wer€ not provided on a timely basis;

(3) Personnel training had been inadequate;

{4} There had been a severe shortage of spray pumps, DDT, and anti
m~h?"ia drugs ar·d the lack. of spray coverage was a major factor in the
rise of malari~ cnses throughout the country;

(5) The t~ansport ~~rength had deteriorated and only 12 out of
33 vehicles were in operation;

(6) The rising malaria incidence in the bordering states of India
increased Nepal's vulnerability to malaria;

(7) Vector resistance to insecticides had risen;

(6) The emergence of a resistant strain of parasite in the eastern
region of India resulted in a steady flow of such cases to Nepal.

Three basic conclusions were reached by the 1975 review team:

(l) There is a serious threat of malaria to the health and economic
welfare of the people of Nepal;

(2) A detailed Plan of Operation which is technically sound,
operationally feasible, and fiscally acceptable must be prepared and
approved for the NMEO.

(3) The malaria situation can be effectively correct~d if proper
actton is taken.

The team made 23 recommendations related to administrative, operational,
and technical activities of the MEP.
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In !-lay 1975, a proposal for a f~ve-year malaria control project ~as

sub~itted to AID/Wand subsequently approved. ~e project, runnin~

from July 1975 to July 1980, will assist the C~N to i~prove malaria
control services to approximately S.5 million people living in the
r;;alcrious areas of Nepal. The r-::·1EO program will carry out a large-sca1e
program of: (l) spraying the interior of rural homes with residual
;r,secticides; (2) continuous surveillance of the population at risk
to r.alaria to detect cases of malaria; (3) treatment of cases detected;
(4) participation and coordination in the establishment of ar. integrated
health service; and (5) health education.

The five-year project will cost an estimated $20.4 miliion, of which
AID Nil1 provide about $4 million. The GON has placed the control of
malaria at a high priority in its he~lth planning and has given assur
ance that this program will continue to receive adequate financial
support in its overall health progra~. The Country Team believes that
Nepal has both the financial capability and the human resource capa
bility to effectively utilize the grant funds for the project and to
maintain the planned program after withdrawal of USAJD assistance.

The USAID project pap~r provides for annual external evalua~ions which
examine technical, administrative, and operational aspects of the program.
There will be a greater emphasis on r.~nagement performance than in past
assessments. The provision of the technical services of an experienced
malaria adviser with a sound background in public health is consider~d

an essential ingredient in the USAID project support strategy. This
person should have in-depth, overseas experience at a senior level with
AID-assisted malaria programs as well as educational and work background
in public health in developing areas. The GON agreed on the need for
the services of this technician and he has been nominated and recently
approved.
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EXHIBIT I

Pakistan

Malaria has plaguec the Indo-Pakistan subcontinent for centuries,
affecting vast seg~~nts of the population.

Frvm 1952 through 1957, the U.S. provided about ~l million to the
Gover~~nt of Pakistan (GOP) in support of nalaria control activities.
In 1957, further assistance ~as terminated as a result of the U.S.
position that programs related to malaria should have as their
objective the eradication of the disease rather than control.

In 1958, the ~~a and the GOP be~an developing a program for the
eradication of malaria in Pakistan. In 1960, they approved a 14-year
plan for eradicating malaria in East and West Pakistan, initiating
the program in 1961. The plan of operations followed the accepted
format of a four-phase program--preparatory, attack, consolidation
and maintenance. The plan was not only comprehensive but was one of
the most economical in operation at that time. During its early
years the MEP was very successful and often cited as a model.

Since 1967, however, the m3laria incidence rate has been rising at an
diarming rate. In 1967 there ~ere 9,554 malaria cases; in 1973 o~er

600,000. There are fears that malaria may rise to a serious epidemic
level. affecting 40: to 50~ of the populatio".

Despite a is-year malaria eradication program, nalaria currently is
in the epidemic stage. Esti~ates of malaria cases in 1974 approach
the 10 million mark. If the trend continues, there could ~e 23 million
~~laria cases by 1979.

The econo~ic and financial costs of such an epidemic are enormous in
terms of lost production and increased health costs. While industrial
production would be reduced, the effect on agriculture would be
especially pronounced, since much of the malaria occurs duri~g the
critical periods of planting and harvesting.

Although design of the basic program was excellent, successful imple
mentation has been hampered by several factors:

(1) The USAID/Pakistan attributed the major cause of malaria
resurgence to the decentralization of the federal government. Each
of the four provincial governments assumed responsibility for the MEP
operations in its respective province. A Central Malaria Eradication
Board was maintained only as a coordinating agency. As a result, a
strong concerted attack by the MEP could not be mounted because of
disagreements between provinces and the central government.
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(2) 5udget reductions and delays in releasing funds have plagued
tr.e 1~::? fro;.'i its teg~nning. The ap;:n"'cved cost of the total Pakistan
MEP w~s Sl09 million spaced over l~ years. The Expendi~ures were to
be split SC-50 beb~een East cnd l~est F'a~istan. In early 11355. revisions
in ccst estim3tes increased the program costs to )139 million. Following
the 1965 hcstilities, the GOP appointed an appraisal cor.mittee to recom
~end ~cys of reducing the cost. Their proposed revision reduced the
total costs of the l4-year r~EP to $118 million. a reduction of 15: from
the early 1955 up~ard revision.

18G and AID objected to this budget cut. After a detailed review. it was
aoreed that the East ?a~istan ~EP budcet for the balance of the Third Plan
(1965-1970) would pro~ably be adequate; however. it was clear that the
1·lest Pakistan ~:EP could not be executed at the revi5ed levels and still
have as its objective the eradication of malaria. In subsequent negotia
tions a satisfactory scope of work was established and a minimum budget
developed to support it. Unfortunately. failure of the provincial govern
~~nts to release funds in accordance with the prosram schedule created
serious problems:

(a) Operational efficiency was reduced;

(b) Zones were transferred from attack to consolidation phase
prEr..a ture1y;

tc) Staff morale was affected by the delay in the payment of
salaries. resulting in the loss of highly trained staff me~bers; and

(d) Unpaid bills ~ade local suppliers reluctant to furnish
supplies to the MEP.

(3) Each year the West Pakistan MEP was faced with the problem of
late arrival of imported supplies. A basic tar~et date in the program
had been the transmission season starting in late May and extending
through July. Average lead time for overseas procurement. shipping,
and internal distribution of supplies ranged from five to seven months

r~ost imported supplie~ !;ad been financed under AID Program or Cornodity
loans. which ncr~ally had not bee~ authorized until late June of each
year. After authorization, loan negotiations must be completed and
the Conditions Precedent met. Placing of orders by November had been
virtually impossible to attain. As a result, sprayinQ ~chedules could
not be met and critical spraying cycles were either delayed or eliminated.

(4) When the t1EP began in Pakistan in 1960, no attack measures
were planned for loc31ities of more than 20.000 inhabitants. No
surveillance activities existed in the larger citi~s. including Karachi.
In 1966. malaria surveys were conducted in 62 areas within Karachi.
A positive percentage rate of 9.5 was recorded. Between 1967 and
May 1968, further malaria surveys showed t~e positive percentage rate
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had rerncinec almcst constant. In 1972, all 16 zones that had been in
the co~soiicat;cn phase reported importation of rroalar;a cases from
Karachi. Urban rr.alaria is particular1~ difficult to control byestab
lished r.:ct~ods due to the near i~i'ossibility of wholesa1e spraying of
houses.

(5) T~eie have been serious personnel losses in the administrative
and ~echnical staff of the MEP. ihey were cJused prirr.ari1y by irregu
!arity of pay and lack of job security. As of the end of 1970. the
turnover rate for rroalaria officers was 56~; for supervisory staff. 40%.
The situation in early 1972 had deteriorated still further, with ento
oologists and epidemiologists virtually nOI'existent.

(6) ihe Plan of Operation calls for the regular Health Services to
assu~e responsibility for the ~aintenance of eradication once malaria
has been eliminated. At this point the Malaria Eradication Board and
its organization is denobilized, with the Health Serv'ces absorbing
personnel from the ~EP to assist in the surveillance and treatment
program. H~~ever, ~he mobilization of Health Services in Pakistan had
not yet been acco~plished at the time 23 zones in East and ~est Pakistan
had already been placed in the consolidation ?h~se. The ~ajority of the
r~~aining zones were projected for consolidation in 1970-71. As a result.
continuation of residual spraying and r.1obilization of the ~~EP organiza
tion were required.

(7) Vector mosquitoes have already developed resistance to DDT in
rr:any parts of the cou~t.ry. ~~alaria experts predicted the vector will
also develop resistance to malathior, especially in areas where it has
been used as an agriculturai pesticide. USE of alternative insecti
cides will significantly increase the cost of spraying.

(8) In September 1970, USAID/Pakistan recomnended that Ju~e 30,
197i be the tenninal date of grant support for technical services to
the HEP. ihe l'1ission asked All)/W to infom WHO of thi .. decision and
request~d the ra~id takeover by WHO of funding for all COMmodities
and related technical services. The Mission was prepared to fund
malaria supplies and necessary technical services under the program
loan as a transitional measure.

In February 1971, AID/W notified the Mission that AID's policy for
multilateralization of technical services was specifically concentrated
on advisory services and that WHO was not budgeted to provide large
scale commodity support. Also. uNiCEF was not budgeted to undertake
new ~alaria programs in Jddition to their other commitments. Therefore,
AID/W saw no prospects for WHO and UNICEF to pr~vide co~dit;es to
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FakistaTi. ~owever, current I\ID policy did nClt preclude the t1se of any
effective cppro~ch to sup~ort a r.alaria proqra~ ~hich was justified by
country program priorities.

~evertheless. in late 1971 USAlr/?ak'sta~ notified the GOP that the
~";ssion would not ~e in a position to provide FY 1972 lean fina:"lcing
for the malaria nroaram. The decision ~as based on the lack of a
strategy to deal' with the malaria proble~. and the extensive USAID
cOlffiit~ents to support East Pakistan relief and rehabilitation progra~s.

The 1971 civil war be~,een East and West Pakistan had se.ious effects
on all basic ele~ents of the MEP: orqani:ation. a~ministration. staffing.
funding. i~plementation. and operation. Total USAID assistance to
~a1aria programs (exci~di;"lg former East Pakistan) totaled $29.5 ~;llion

as of March 31.1974.

In FY 1975, AID provided a ~alar;a Control Lean of $35 million and a
grant of $25.3 million in U.S.-owned rupees. -ine program seeks within
a five-yeer period to reduce the incidence of malaria to a ;evel where
the disease is a minor factor in Pakistan's overall health situation
and controllable by ~i~or public fund outlays. the objecti~e is to
lower the incidence to no nore than 500 cases per one million population
by 1979. Based on the exp~c:a:ion that the population will reach about
SO million by 1979, the nunber of cases would be a~Qut 35,000 :0 40,000.
7he total projec:ed cost of the five-year plan is J~cut $95.9 million.

In 1973, the GOP developed a revised pid~ o~ operation with the assista~ce

of W~O for a five-Year extensic~ of the orisinal it-year program. In
'97~, a team of malaria experts reviewed tne i~p'ications of the strategy
with respect to fir.a~cial and administrative capabilitles. ihe team
concluded that ~he ~roqram corcept was viable and reasonab1e and felt
that, if properly ~mplemented. the activities described in the revised
plan of operati~n ~ould result in lower~ng the malaria rat(s to satis
factory control levels within three years. AID has conciuded that the
program, as set forth in the malaria Lean Project Paper. is technically
sound and t~e objectives can be reac~ed.
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The Capital Assistance Paper TOt the loan details AIO's monitoring and
e~aluaticn plan. Th~s plan cemmits the USAIO to have a professional
public health advisor who is h~ghly qualified in malariology an~ who
wi'l be charged primarily with progr~~ monitoring and ~valuation.
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EXH1 BIT J

'han and

~nti~a12ria ~ssis~ance to T~ailanc was fir5t provided by ~HO and U~1CEF

dS early as 19~9_ In 1955. with ';10 assistance. 7hailand began a r-,alaria
eradica-tion prol]rarn. ihe developing contr:)l and eradication effor:.s were
acco~panied by d decline of tne malaria i:,cidence from 3.5 million in
1950 to about 1~6,OOO in 1970.

Ee9in~ing in 1957, malaria indices began to shew a progressive increase
due to a ~u~ber of technical, socio-ecc~omic, and administrative factors;
ard by :he wi~ijrawal of USAID assistance to rr~1aria programs. ~ith the
phase-out of U.S. assistance to the malaria projec~, about 35~ of the
5,076 empioyees previously paid out of coun~erpart funds left the ?iOject.
Continuous reduct~on of the MEP bur-get caused reductions in field person
nel. delays i~ o~eration, and a reduction in the supervision from h~9her

echelons due to shortages of transportation and fuel.

r1a1ari a rates ; n Tt'la i1 and in the pas t fi ve years have i :1creased 3CO% over
all and 500: in the areas formerly freed of ~alaria. The ~o~ential exists
at the present time for malaria to rEturn to its pr-e-prograii. hyper-endew1c
level in Gany parts of the country, with periodic serious epidemic
outbreaks.

The seriously deteriorating an~;malaria progran caused the Thai Govern~nt

to r~ouest WHO and AID assistance to rev;?w the situation and to make
reco~endations on w~ich the project CO~ld be repr09ranmed.

The assessment team concluded that, in addition to the usual bud~et and
administrative problerrs. new problems ·.'ere now seriously obstructbg t.he
malaria program:

(1) Resistance of mosquitoes to contro~ by DDi spraying in the forest
fringes, deep forest, and cleared hilly areas;

(2) Breeding of mosquitoes in water pits cr~at~~ when gems ar~ mined
from the 9round;

(3) Resistance of malaria to chloroquine;

(4) Population susceptibility due to migration;

(5) Occupational riSK of rubber tappers who commence their operations
in the early hours of the morning; a~d

(6) Occupational riSK of gem and tin miners in ferest f~inge areas
whose temporary shelters cannot be effectively sprayed.
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Ine team concl~~ed that the program had not enjoyed the level of support
r.ecessary to er.sure its successful prosecution. They considered the
prospects of r.~intaining good control of rr.alaria were excellent; that
the future level of activity should be ai~ed at protecting the achieve
ments ~~at have been rr.ade and ~oving towards providing a practicai
multipurpose health service at the fie~d level. Also, the long-range
objective should be the eradication of ~alaria.

At the time assistance to the Thai1ar.d ME? was terminated on June 3D,
1971, AID's total i:westrnent in the project was $18.5 million. WHh
drawal of this support had significant effects on the future of the
antimalaria program, and certain planned agriculture and rural educa
tion projects could be threatened by malaria outbreaks. The FY 1975
"Submission to the Congress" stated that Thailand must increase its
agricultural production for Qo~stic consumption by over 40~ during L~e

next ten years. Rural employment at the present rate of growth of
agriculture production ~annot absorb the buik of tne 600.000 persons
expected to enter the work force annually during the 1970's. The AID
fundS requested for'FY 1975 wi!l provide assistance to the Thai Govern
ment in agricultural extension and farm credit. Su~?ort will be provided
to Thai efforts in planning for agribusiness activities having an impact
on rural incomes and employment. The resurgence of c-a1aria poses a
serious threat to success of these programs.
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EXHIBIT K

UST OF RECm':~.EN:.'njr:NS

REcO:'i:~nmATiO~ NO.1

The A~/TA should consider zssembling a tzsk force of
r7ialaria eXpei"ts to: (a) review the scope and seriol;sness
of the.v~Jrlc-wide malaria problem; (b) determ~ne the
adequacy of planning by affected countries for a ~alaria

program ~ithir. the context of a national health plan;
(c) determine the adequacy of affected cO!..tntd es to mount
a national healt~ planning process in crder to fully
consider malaria in the context of all national priorities;
and (d~ rr.ake reco~endations to the United States and
other involvea governments. addressing the most feasible
approach to'combat malaria.

RECOX~ENDATION NO.2

The ·~/iA. in coordination with the USPHS. WHO. UNICEF.
and PAHO. should consider establishing and administering
a revolving loan fund for antirr.alaria programs. and
soliciting contributions from other ~nvolved nations
and/or or9aniz~tions (e.g .• United ~ation; Develcp~ent

Progl"am) •

RECO:-',;JENDATION NO.3

The AA/TA. in coordination with other agencies as deemed
appropriate. should consider the feasibility of establish
ing an international training center for the training of
professionals to manage antimalaria pro~rams.
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M"NUAL REPORT

The present report provides background information and a sumcarized
revie~ of project activities for the first three years of its existence as
well as a more detailed report of the last fiscal year's accomplishments
(July 1, 1974 - June 30, 1975).

Introduction

The main purpose and short term goals of this project are to provide
developing countries with assistance in devising and implementing ecolo
gically sound and economically valid integrated pest management systems
for the control of agricultural pests and diseases so that the long term,
or ultimate goal, of increasing their agricultural productivity can be
achieved. These goals are to be attained by developing their scientific
and institutional capacity to handle diverse pest problems in the following
manner: 1) th~ough training and re-training of crop protection personnel
from participating countries, 2) establishment of technical assistance
and extension projects aimed at specific crop protection problams, and
3) assisting local personnel anc the:r institutions to est~blish ~r im
prove programs of research, training, and extension related to crop pro
tection.

This pest management project is complimentary to the cereal grains
improvement projects financed by AID, the international agricultural
research network and food crop improvement projects financed by other
donors for purposes of increasing the food supply in the developing
countries. The latter goal cannot be Lealized until the major pests
and diseases attacking important foo~ crops are identified, studied, and
brought under managed cont1~1.

The trouble ~ith much crop protection methodology is that each
problem is considered in total isolation from other problems or potential
problems of crop production and of environmental quality. Traditional
appt0aches to control of agricultural pests and diseases have, for the
mos~ part, involved application of chemicals, often with little regard
for the complexities of individual crops and problems or to th~ dangers
of environmental ~~~tamination or deleterious modification of the biosp~ere.

Undeniab1,, the control of pests is often best accomplished by the
use of chemicals, but l ..e expertise for selecting and using these chemicals
safely is usually in short supply in the developing countries. Much modern
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pesticide usage throughout the world is ecologically unsound and
often may have severe impact upon non-target organisms such as insect
natural enemies, fish, wild fowl and other forms of wildlife as well as
humans. Continued use of broad-spectrum materials has frequently re
sulted in disruption o~ natural controls, resurgence of pest popula
tions, and emergence of previously innocuous species to pest status.
Also, pest resistance to pesticide throu&h genetic selection has become
a critical problem, as have problems associated with pesticide residues
i~ agricultural products and the environment.

Estimates of food losses in the developing world ~s a result of
pest activity is variously estimated from 20% to over 80% depending on
the country, crop and season. Improved pest management will permit
a recovery of a significant portion of these losses. It is the aim and
purpose of the UC/AID Pest Management Project to assist developing countries
in adopting these improved pest management systems. Their adoption will
not only increase their food production directly, it will also result in
greater safety for humans and an improved general environment through
the more rational use of chemical pesticides.

Objectives and General Procedures

The primary objectives of this project, to be carried out in
several phases as set forth at its initiatio~, were to:

1) immediately provide an advisory system to assist AID!W in
improved pesticide evaluation, procurement and use,

2) immediately provide d backstopping resource Lor USAID missions
in the area of pest management,

3) develop and implement on a permanent basis a procedure for back
stopping and providing research and technical assistance to
USAID missions in the evaluation, procurement, and use of
pesticides,

4) assist countries to develop safeguards and regulatory proce
dures for the importation, manufacture, formulation, distri
bution, and use of pesticides,

5) help countries to devel~? a national regulatory and pesticide
use monitoring system,

6) aid countries to develop research and training procedures for
the development of scientific and technical skills,

7) to develop country-based integrated pest management and environ
mental protection systems, and,

8) to relate these systems to an international cooperative research
and technical assistance network.
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Recognition of those problems having the mos~ serious impact on
food production in these developing countries yas the all impcrtant first
step in the iQplementation of this project. Each country has different
problems; hoyever, the majority of theQ do not have the personnel even to
recognize many of their problems, Quch less arrive at solutions for theQ.
To overCOQe this difficulty, it Y3S proposed to Qake reliable appraisals
of fo~d production problems in these developing regions through the use
ot multidisciplinary study teams composed of scientists yith co~siderable

expertis~ in crop protection. Such appraisals yere to be made (rom an
interdisciplinary point of viey to maximize the possibility of r~cogni~ing

all of the factors involved in the cause of the probleQs and because many
of the problems involve interrelationships betyeen various pests.

The function of these multidisciplinary survey teams yas to identify
the most serious pest and disease probleQs (including environmental de
terioration) of the most imnortant crops in the countries which they visited.
The success of these teams 1n recognizing and diagnosing the critical pro
blems and evaluating them from the point of view of the needs of the area
Yill to a large extent determ~ne the future success of any re~earch and
training program initiated on the basis of their recommendations. For this
reason, careful attention yas given to the selection of these teams, pri
mary considerations being breadth, balance of disciplines, and previous
survey experience.

Each team consisted of 4-5 n,en representing the fields of entomology,
plant pathology. nematology, and weed science. These individuals were
selected =~0m participating department~ of the University of California
and qualified members of other universities and the UStA.

A member of each survey team yas designated as the leader and was
responsible for organizing the itinerary and arranging local contacts.
for collecting and distributing bac~ground material for the other members
of the team, and [or the completion and SUbMission of a report of the
findings of the survey team. It yas planned that team members shrculd
contact disciplinary counterparts in ministries of agriculture. institutes,
unive~sities. etc., to solicit opinions on priority pest p~oblems of
major food crops and determine the status, effectiveness, a~d limitations
of existing pest management (crop protection) programs.

Each study team report includes the following:

1) an analysis of the problems encountered.

2) recommendations for problem priorities,

3) recommendations for research, training and centrol programs
based on the importance of the problems identified and the
probability of successful control,

4) an evaluation of the technical capacity or potential of local
scientists and facilities.
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5) where possible, an identification of capable people who would
f~t into project training programs, or as degree students in
the University,

6) identification of needed "institution building" and scope of
the neec.i,

7) an analysis of the way and extent that the UC!AID!PM Project
can contribute to strengthening local capacity to manage these
proble~s,

8) an evaluation of social and cultural problems that might arise
as a result of problem solutions and their effects on local
agriculture, marketing anc economics.

A. ~JLTIDISCIPLINARY STUDY TEAM REPORTS

Southeast Asia: Team members were Edward H. Glass, entomologist, New York
State Agri~ultural Experiment Station, Cornell University; Roy J. Smit~,

Jr., weed scientist, U. S. Department of Agriculture, Stuttgart, Arkansas;
Ivan J. Thomason, nematologist, University of California, Riverside; and
H. David Thurston, plant pathologist, Cornell University.

The study team spent 40 days visiting the Ph;~~ppines, Thailand,
Malaysia, Taiwan, hong Kong, Singapore and Japan in order to appraise the
nature and scope of pest problems affecting the food supply in these
count~ies. They also attempted to determine whether the local environ
ment and public health are endangered by im?roper use and lack of manage
ment of pesticides on food and other major crops.

The survey team found that pest management systems in tropical East
Asia ranged from the highly sophisticated to the primitive, but in general,
their crop protection practices were inadequate or not well ~nceived.

The increased yields of the green revolution, based on greater energy in
puts and use of a small core of germplasm, often increased the chance of
serious attacks by pests and plant pathogens. The tungro virus disease
epidemic on rice in the Philippines was cited as an outstanding example
of the consequences of this practice.

The team also noted that the intensification of agriculture in
East Asia had produced other new problems such as pesticide resistant
strains of inse~t pests, pesticide residue problems on ~ertain crops,
and changes in tae relative importance of pests on major food crops.
Some general deficiencies in crop protection that were identified arE:

1) inadequate information on losses due to pests,"

2) lack of established economic thresholds for pests,

3) applied research inadequate on most food crops in most countries.

4) extension activities are inadequate in most countries.

210

I



5) pesticide regulations are out of date or inadequate.

6) near absence of monitoring of pesticide residues on edible
crops.

7) post-harvest losses are seldom being studied or cQncrolled.

The study team observed a serious lack of tra~ned manpoyer for cr~p

protection activities and recommended that the existing manpoyer be used
by the governments Yith greater efficiency. Research emphasis yas too
often concentrated on organisms as objects of scientific curiosity in
the laboratory and not on the solution of practical problems as they
existed in the farmers' fields.

The insects. diseases, nematodes and yeeds of major importance
yere given in an appendix. In most countries considerable Yor~ needed
to be done on further identification of nematode and yeed problems, but
most major i~sect and disease problems had been identified. Specific
suggestions yere made fer the improvement of libr~ry deficiencies, lack
of books on tropical pest management, pesticide regulations, seed certi
fication and ~egulation, study of storage pests, pest yarning systews.
and research priorities on pro~lems of ~jor importance to food crops.

To attack the highest priority pest problems, suggestion~ yere
made on hoy U. S. universities might make an in-depth approach to specific
pest problems. The team recommended that these educational institutions
accomplish these objectives through employment of scientists Yho could
york and live overseas in "centers of excellence." such as international
institutes or outstanding national universities. By providing sufficient
funds these scientists could:

1) adequately survey the pest problem and local personnel
working on the problem,

2) train local personnel,

3) break bottlenecks in research and extension,

4) sponsor annual Yorkshops of r~gional yorkers. plus yorld
authorities,

5) provide adequate travel funds for the project coordinator,
his assistants, cooperators in other countries. and periodic
visits by consultants,

6) support local research of the project coordinator.

7) hold in-country short courses.

8) support graduate students for overseas thesis research,

9) test solutions to the problems. as they arise, under farm
and market conditions.
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The study teams predi~ted that the use of pesticides, especially
insecti~ices and herb~cides, yould increase. In the countries visited,
yith the exception of Japan, environrnen~al problems resulting from the
use of pesticides generally yere of little concern in the face of over
whelming problems of h~alth, hunger, and malnutrition. They found
serious problems existed in the storage, handling, distribution, packaging,
application, formulation, and use of pesticides in these countries. They
stated that every efrort should be made to improve this situation through
short and long term training, bulletins, manuals, demonstrations, and,
where necessary, legislation.

Mediterranean Basin: Team members yere George E. Cavin, entomologist,
U. S. Department of Agriculture, Hyattsville, ~~ryland; Dewey Raski,
nematologist, University of California, Davis; Ray G. Grogan, plant
pathologist, University of California, Davis; and Orvin C. Burnside,
weed scientist, Univ~rsity of Nebraska, Ljncoln.

The study t~am spent several yeeks in September and October,
1972, visiting Spain, Portugal, Tunisia, Jordan and Lebanon for the pur
pose of evaluating the effectiveness and limitations of the crop protection
programs practiced in these countries.

In their report, the team stated th~t insect control was the most
highly developed of the crop protection disciplines practiced in this
area. Knowledge of the major insect pests and their general distribution
was good, although in most cases, organized surveys had not been conducted.
Plant quarantines were gene~ally in force to regulate imports and exports,
but in no instance was the team made aware ,: the use of domestic quar
a~tines to rest~ict the spread of ~ newly introduced pest within an invaded
country. Except in Spain and Portugal, regulation of the sale and use of
pesticides is still in the consideration phase. The use of pesticides
had apparently been oversold, the authors noting that farmers often utilized
rr~terials providing the quickest mortality, regardless of side effects or
personal safety.

The ~eac found that no effort had been cade to determine the presence
of nematodes ar.d the camage they cause. Only readily recognizable species,
such as the root knot nematode, had received much attention. Research in
this field is almost completely lacking. A dearth of trained nematologists
in the region exists with little effort being made to alleviate the
situati~~.

Only recently has there been much attention placed on plant diseases.
Knowledge of the diseases that exist is still extremely limit€d in most of
the countries visited. No surveys had been conducted to obtain this in
formation. The basic tools for indexing and diagnosis of plant diseases
yas generally lacking in these countries. Programs to produce virus-free
frUits and pathogen-free crops propagated from true seeds were nonexistent.
The numbers of trained personnel for research and teaching is extremely
limited; however, there seemed to be a growing awareness of the problems
of plant diseases and the need for more positive corrective action.
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This lack of trained person~el also applied to weed scientists.
The f~. trainee individuals in weec science were being attracted to pri
vate e~?loJ~ent ~y higher salaries. The prediction that weed science
activities in th~ ~editerranean ar~a were going to increase rapidly
because of a reduction in the labor ';:!!>Ply and increasing food needs
underscored the iw?ortance of re~aining ~hese trained p~rsonnel in the
public sector.

Although the report was co~?il~d on an individual country basis,
the following general reco~~endations were carle based on an 3nalysis of
th~ area's needs:

1) encourage and assist t~cse countries where no agricultural
college exists i~ the university syste~ to develop or strengthen
the CUT:':,!culu~ with crop protection as a major conponent,

2) assist those Mediterranean Basin countries where a general
lack of coordin~tion between research, teaching and extension
exists to inte~~ate and cv~~dinate these efforts,

3) provide facilities and support for Qore inter-regional ~eeting$

on general plant protection to cvercome the general lack of
co~unication that exists b~tween counterparts in different
countries,

4) establish facilities for conducting pesticide residue analys~s

on crops produced lor export. local consunption, or feed, and
on crops and animal products being imported for consu~ption,

5) institute regional projects similar to the AID/USDA Regional
Insect Control Project for plant protection disciplines other
than entomology to facilitate increased l~ational interest in
these disciplines,

6) establish a regional service for the general diagnvsing and
indexing of plant diseases and trle identification of nematodes
and weed species,

7) support training in plant quarantine and education of governments
as to its value,

8) set up a regional program to produce virus-free, nematode-free
citrus, stone, and pome fruits, and pathogen-free crops pro
pagated with true seeds,

9) present workshops and seminars to provide instruction in the
basic philosophy of pest survey and detection systems fo=
the development of uniform survey methods and reporting
systems,

10) institute a program of extension type training in pesticide
safety, and advocate legislation to regulate the importation,
sale and usc of pesticides,

213



11) encourage governments to provide salaries for trained
personnel co~ensurate with their training and experience to
prevent their leaving public service for other activities

12) develop a dir~ctory of pla~t protection workers in the
Mediterranean area

13) develop a library service with facilities for duplic~tlon

and translati~n.

The survey team found that the cou~tries visited were experiencing
redl1c2d availability of farm labor and higher labor costs due to migration
of lacorers to urbap- areas and to industrialized European countries. For
example, Spain had 3 million citizens working overseas while Tunisia was
losing 20,OO~ wor~ers e3ch year to the lure of jobs in Europe. This
siruation was yet a~other factor fou~d to hinder the n~intenance or
expansion of agricultural production in these countries.

Middle East and Asia (in part): Team memuers were Carl S. Koehler,
entomologist, University of California, Berkeley; R. D. Wilcoxson,
plant patho~ogist, University of Minnesota, St. Paul; ~. F. Mai, ne~

tologist, Cornell University, New York; and R. L. Zir.~ahl, weed scientist,
Colorado State University, Fort Collins.

The survey team spent 40 days visiting Turkey, Iran, Afghanistan
and Pakistan charged with the same mission as noted previously. Because
of the extreme diversity of agricultural and related technical develop
ments in these four countries, the team found it impossible to prepare
an integrated report on the entire region. They chose, instead, to focus
on each of the countries individually, presenting their findings, analysis,
and reco~endation~ for each separately, then making general recommendations
for the entire region at t~.~ end of the report. Their country analyses
follow:

Turkey - The L~portant plant protection ?=oblems have been reasonably
well defin~d, except for those caused by viruse$, soil-borne organisms,
and weeds. At present, the major attention is given to chemical control
of insects and fungi, with a limited amo~nt of work on the biology of these
two kinds of pests. The importance of viruses and nematodes must be eval
uated, and weed studies should be broadened.

The relationship between the regional plant protection research
institutes, the extension service and the universities results in only
a minimal cooperative effort. A coordinated research program of crop
protection should be developed with major emphasis on particular aspects
of control being assumed by one institute or university. Thus, areas of
pest control such as resistance, cultural practices, development of pest
free planting stocks, fumigation, dates of pIanting, etc., which are
presently negl~cted, could be adequately investigated.

214



Iran - The te~ spent 6 days in Iran and yere favorably impressed
by th~ fnrYard-looking attitudes of those close to the agriculture scene.
The Iraniar. plall~ protection progr~ has education, researcn and extension
components. Yne staffs of the universities are gene~ally well educated
and the laboratories adequately equipped. Plant protection research is
done at the agricultural colleges and the Plant Pes~s and Diseases Research
Institute at Evin and is of high quality.

There is little genuine concern about environ~ental pollution
caused by pesticides or about residue problems ~ecause pesticides are
generally at a low level of use on agricultural crops. However, in
secticide sales are expected to increase greatly for the next 5-10
years as a consequence of new dacs being constructed and the new agri
cultural lands which will be irrigated fro~ i~pounded water.

A~ present there is limited co~unication among professional plant
protectionists at the universities and at the federal level. Technical
informati~n and concepts for making decisions relative to plant protecti0n
strategy anc tactics are supplied by staff members at Evin. Procedures
should be developed to allow staff of the College of Agriculture to par
tjcipate in making these important decisions.

Afghanistan - The survey team found a low level of development ir
all aspects of plant protection in \tghanistan~ On most crops it may be
many years until the more basic factors limiting high yields are overcome
and before operational plant protp~t~~n can be viewed realistically as
a priority area for attent~on.

The major activity of the plant protection department appeared to
be problem e.aluation (i.e., pest surveys). It has no real rCGcarch
responsibility a~d is involved in research only in a very limited way.
There are no quarantine laws in Afgha~istan and no plant pr~tcction

quarantine efforts.

Very little work is in progress on the development of crop varieties
resistant to pests or diseases. What work is being done is limited to
wheat, potatoes, and ~lze, and consists of selecting out possibly resistant
material from among introduced varieties and selections.

There are many plant disease problems in this country, but only a
few are considered economically important although no experimental
evaluation of losses has been made. Plant diseases are generally con
sidered unimportant because the climate ts dry and relatively cool during
the growing season.

Visits to several agricult~ral areas reveal~d serious weed infes
tations in all crops, yet there is no program of weed research, and no
h~rblcides are commercially available. Essentially nothing is known
etther about nemato~es associate~ Yith crop plants or croy damage caused
by nematodes.
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Pakistan - The study team found a high degree cf decentralization
of ac~ivity in plant protection and other areas of agricu:tur~ in Pakistan.
There are four provinces, and each functions essentially as an independent,
autonomous state, al~hough the central governoent also carries on plant
protection activities. The te~m noted that the fragmentation of authority
and responsibility among the provinces foste~ed a spirit of competition
rather t~an cooperation and recoooended that Pakistan establish a strong
central plant protection agency. The existing central government plant
protection department does not lead the national effort L~ plant protection;
instead, its efforts are frag=er.teo and directed toward just a few of the
plant protection probleos of the country. The survey t~a~ felt that the
department should be strengt:,ened to make it an ~ffective voice for the
plant protection needs of Pakistan and that it should redef~ne i~s goals
to include all aspects of plant protection and assUI:le such l :<': _'Jibilities
as plant ~uarantine, pesticide registration, pest surveys ana ~~cecasting,

lraining of extension workers in plant prctection techni~ues, pesticide
resid~e monitoring, maintenance of collections of weeds, nematodes, insects
and other pest materials for reference purposes, etc.

Only the more obvious problems such as foliage diseases and insects
are recogni=ed. Control measures for these problems were being studied
and often carried out. Soil-borne problems, virus diseases, and weeds
~ere largely ignored. The recommendation was made that systematic sur
veys be made on the major crops to determine the most frequent pests.
Loss estimates should then be made to rank the economic importance vf
the problems and to justify support of work.

South America: Team members ~ere Eddie Echandi, plant pathologist, North
Carolina State University, Raleigh; John K. Knoke, entomologist, U. S.
Department of Agriculture, Wooster, Ohio; E. L. Nigh, Jr., nematologist,
University of Arizona, Tucson; Myron Schenke, weed scient1st, Oregon
State University, Corvallis; and Gerald T. W~ekman, pesticide specialist,
North Carolina State University, Raleigh.

The study team spent six weeks in late 1972 visiting Brazil, Uruguay,
Bolivia, Ecuador and the Dominican Republic in order tCI determine the most
important problems related to plant protection in these countries. :hey
31so attempted to assess the reasons for particular problems and made
r~commendations for reducing or eliminating chem.

The team found jasic development problems in the public agricultural
sector of most of t~e ~ountries visited. The scarcity of qualified research
scientists and the nurnbrr of serious unsolved pest management problems
testified to the inadequate system of organization present in those countries.
However, in spite of the problem areas described in the report, many en
couraging observations were made and noted.

The study team ~emarked that while most ioportant fungus diseases
of major economic crops have be~n identified, a great deal of work remains
to be done. Coffee rust of recent appearance in Brazil probably consti
tutes the most important plant disease problem in the Western Hemisphere.
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Its econo~1c impact in Brazil is likely to be great, and its spread to
other Latin American coultries such a~ Colombia, Costa Rica, and El
Salvador would bring ecc~omic ruin to ~heir agricultural economies. To
prevent this frem h~ppening, the team reco~ended an integrated multi
country program sponsored by AID and other national ~nd international
o~ganizations be developeG. Witches broom and Monilia pod rot of cacao
are also diseases of great economic importance for which no effective
control measures have been developed. Since these diseases are restricted
to a few countries in South America, similar regional programs with pa=
ticipation of AID stould be developed, not only to prevent their spread
to other countries, but also to develop effective methods for their control.

Little has been done in the countries visited with respect to
bacterial and virus diseases. More attentIon should be devoted to research
in these areas and particularly to their identification.

An obvious problem for plant pathologists is to evaluate the losses
caused by important diseases of the major crops. Losses are high on basic
food crops, vegetables and fruits. Continuous surveys and systematic
studies can provide the needed information on extent of losses from plant
diseases. Such knowledge is essential to the establis~~ent of "problem
priorities. II

The study team noted that in all countries visited additional
research on root knot nematode problems was needed. They recomrnende~ a
multi-co~ntry project be established to reduce duplication of efforts.
One specific location for training and intensified research should be
established in Latin America. The excellent facilities available at CEPEC
in Itabuna, Brazil. were c~ted by the teara as an ideal location for co
operative nematology research on cacao, coconut and African oil palm
and for the conduct of training programs.

There are effo:ots by sevc:oal Latin A:nt~rican countries to increase
the export of citrus. Reports indicate that controlling the citrus nema
tode may be necessarJ to the achievement of chis goal. This problL .
could also be pursued on a multi-country basis.

The personnel resource in the countries visited was found to be
generally inadequate to cope with existing entomological problems. Ento
mological programs at universities and federal or state research organi
zations generally are underdeveloped and poorly equipped to respond to
high priority needs.

Some information has been accumulated regarding the identity of
insects associated with tile various economic crops. In some of the
countries this information appears to be current, but in others much
work must be done on problem identification.

With notable exceptions, such as for cacao insects in Brazil and
sugarcane and cotton insects in Bolivia. data are generally unavailable
as to th" relative importance of insect pests or the extent of damage
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they cause. Efforts should be made to determine the economic damage ,
attributable to pests on important crops so that the limited resources'
can be allocated to problems of highest priority.

Much of the current entomological research in countries visited
relates largely to screening of toxicants for the control of pests.
Research should be increased to provide ~asic information on insect
biology, ecology, epidemiology, insect-pathogen-plant association, insect
resistance to pesticides, and plant resistance to insects in o~der to
permit the development of integrated pest control programs and control
of pests Yithout toxicants.

Insect control data in many cases is unavailable to the farmer
through public service programs; consequently, most recommendations to
farmers for insect control are made by chemical companies' personnel.
Increased efforts should be made in each country to prepare and distribute
info~~tion relative to insect control on specific crops.

Weed control was found to have a generally loy priority on the
~est management scale of the countries visited. Only Brazil and Ecuador
had veed research programs with more than one full-time yeed specialist.
Documentation of weed-caused economic losses yas available only in
Ecuador 2nd at tyO locations in Brazil.

Intensive short courses for personnel interested in weed control,
as well as for researchers in other disciplines who should be incorporating
basic weed control practices into their present programs, were recom
mended. A short-term training period of 8-12 months was suggested with
the International Tropical Agricultural Center (CIAT) at Cali, Colombia,
cited as a possible site for this training. Other training possibilities
are the Ministry of Agriculture/USAID commodity research programs being
dev~loped in Brazil.

Because of a total absence of a weed research program in Bolivia,
the report strongly recommended that a foreisn university program be
established there to help develop indigenous weed research capabilities.

The implemen:ation of presently known cultural and mechanical
weed control methods in these countries would be a significant step
toward the development of "total production systems" and also ::-educe the
freGuently noted overdepcndence on chemical yeed control ~ethods. This
increased use of chemicals for weed control was noted in all cour.cries.
This practice should be encouraged only as an aid to integrated pest
management programs and where it does not have undesirable socio-economiL
impact.

The study team recommended that steps be taken to develop a model
code of pesticide registration regulations for implementation by each
country in Latin ~erica. They further proposed that appropriate steps
~~ taken to create regional centers for evaluating efficacy of pesticides.
These centers could be established in the tropical lowlands of Itabuna
(CEPEC), Brazil; in the subtropical lowlands at La Estanzue1a. Uruguay;
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ip the Altiplano of Bolivia at Cochabamba; and in the tropical lowlands
at Picilingue, Ecuador. A free in~erchange ~nd acceptance of data from
these or other appropriately staffed facilities could satisfy the requir~

rnents for national registration and minimize the costs 0: evaluating
pesticides.

The study team report also urged that ir.rnediate measures be taken
to create pesticide residue capability in all countries v~sited. Equip
ment must be purchased to best acco~odate critical mainter~nce and repair
problems. Although grant support from abroad for equipment and per£onnel
are needed, each country should be required to make a fi~ co~itment of
financial support.

It seems obvious that residue capabilities are needed continent
wide, and the report recommended a coordinated program to develop such a
capability. A program that provides the physical facilities, laboratory
personnel and field staff simultaneously is essentia: to avoid the dis
proportionate development of one segment of the system at the expense
of the remaining portions of the program. The team recommended the
creation of an international center for training of labo~atory and field
technicians. This sane center should function to develop and maintain
uniform standards of operation among participating countries. Each
participating country joining in the regional program effort should, in
meeting the basic requirements ror mutual aid, agree to imple~ent enforce
ment of basic uniform standards applicable to all participants.

Tables of some of the most important plar.t dtsease~, nematodes.
insect pests and weeds occurring in these countries were given in an
appendix to the report.

Africa: Team members were J. N. Sasser, nematologist, North Carolina
State University, Raleigh; H. T. Reynolds. entomologist, UnivErsity of
California, Riverside; ~. F. Meggitt, weed scientist, Michigan State
University, East Lansing; anc T. 7. Heb~rt, plant pathologist, North
Carolina State University. Raleigh.

The eight Afric~n nations of Senegal, Niger, Mali, Ghana. Nigeria,
Kenya, Tanzania and Ethiopia were visited by the study team during the
period October 9 - December I, 1972. In each country visited the team
attempted to identify major pest problecs (insects, plant diseases.
nematodes, or weeds) through corsu1tation with local country and mission
officials, and scientists workir.~ at variou3 universities, institutions,
or ministries. Field trips were scheduled when possible for the purpose
of viewing pest problems on growing crops or in storage hopses.

The study team found that virtually all agricultural creps are
faced with a complex of serious pest problems, and crop losses were high,
certainly Jeyond tolerable levels. In most areas and on most crops. the
complex of insects found is incompletely und~rstood. and the potential of
secondary pests needs study. However, it appears likely that most major
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?est species have been identified, though in some countries visited much
remains to be done.

There are several factors· which favor development of pest manage
~ent in the countries visited. With the possible exception of a few crops
such as cocoa and coffee, the relatively small amounts of insecticide
used have not resulted in massive upset~ of ceneficial fauna, as is the
cas~ in so many areas of the world. Al~v, in most a~eas the farm:: a~2

small, diversified, and somewhat isolated, which may result in s;, '.,' eco
system stability.

Very few cases of losses caused by insects have been quantified,
but it is apparent chat losses are beyond tolerable levels on most crops
in virtuaily all areas visited. Losses may be total in cases of ~ss
in~asion of migratory locusts, mainly the African migratory locust and
desert locust, and only constant monitoring and application of prompt
control measures by various organizations prevent c.ccasional widespread
devast~tion from occurring. The team recommended that tSAID continue to
supply help in the case of migratory locusts as in the past. The entire
problem of non-migratory grasshoppers, with emphasis on losses, needs to
be evaluated in coordination vtth other international agencies.

A complex of termites are noted as pests of many crops, but the
amount of damage is largely unknown. Perhaps equally or even more
serious is the destruction of soil organic matter estimated to be as
much as 10 tons per hectare per year in Ghana. An evaluation of this
problem should be made with the acti.vity coordinated with programs
planned by other agencies.

Stored products insects ~ere extremely serious in all areas
visited. Bruchids on stored beans and peanuts cause a 50% weight loss
in 8 months in Niger. In some dry areas, losses in storage at the farm
l~vel in traditional small storage conditions are considered acceptable;
losses are greater in more humid areas. In commercial storage, losses
are consistently high. It should be noted that cereals stored for con
sumption in the ofr-production season may be heavily infested, but
c~cause of the general food shortages, there is no diff~rential in price
b~tween infested and non-infested stock. Thus, there is inadequate 1n
cen~ive to ~aintain clean stored products.

There is no monitoring of population levels of insects at the
farmer level in determination of need for pesticide application. Only
in a very few cases on oajor cash crops are approximate economic thresholds
of pest populations necessitating treatment established. The organochlorine
insecticides are normally the chemicals of choice where insecticides are
applied. Th~re are no discernible effect~ on the environment from use
of these compounds, presumably due ~o the relatively small total amounts
ap?li ~d.

Because little insecticide is used, pesticide resistance is not a
serious problem. It is suspected in a few cases but not confirmed in
any reasonable way. In vet'y few instances have pest problems changed
radically or have pest complexes b£en altered from wide-spread and
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repeated applications of inse~ticides.

L

The study team found that losses from plant diseases were heavy in
all countries visited. Programs for controlling these diseases varied
grea~ly among the countries. In the millet and sorghum areas of Senegal,
Mali, Niger and the northern parts of Ghana and Nigeria, frequently a
third or more of the crop is lost from diseases (principally smut and
do~~y mildew). Production of these two crops has not been sufficient to
feed the population over much of the area for the past few years. Addi
tional suppcrt is needed to hasten the development of resistant varieties
and to put into practice some of the know~ disease contrel measures over
this vast area.

While there have been good surveys of fungal and bacterial diseases
of plants in Africa, little has been done on identification of the plant
viruses. The team recommended the possibility be explored of placing a
USAID s~pported plant virologist in the plant virology laboratory at lITA
to work pri~~rily on identification of viruses on a regional basis and
description 0: any new viruses found.

There were no African plant pathologists in Senegal, Niger, and
Mali. While other co~ntries had made a start in training native per
SlJnel in plant pathology, the priorities for their services had been
placed on cash crops and teaching, with little effort being devoted to
controlling diseases on food crops.

One disquieting note detected by the study team was the reluctance
of some countries to share information on pest control of cash crops with
other countries that may have been their competitors in the world market.
A freer flow of information among cou..~~ies would re~ult in more efficient
utilization of limited resources by reducing duplication of efforts and
by more effective planning of experiments based on information obtained
in more than one country.

The countries visited by the study team huve serious nematode
problems. For the most part, there is less knowledge concerning the
role of nematodes in crop production than that which is available fer
insects and plant diseases. Plant-pathogenic nematodes are by nature
debilitating organisms, rarely killing plants outright. Because of their
subtle nature, they often go unrecognized, or the damage they cause is
attributed to other causes. In several countries visited, specific
nematode problems had not been identified or correlated with crop losses
and consequently little attention is being given to them.

In general. the team found the needs great in most of these
countries'for additional scientists trained in nematology. They recom
mended tha: indigenous pp.rsonnel be trained or upgraded in the basics
of nematode diseases and their control. They urged that well organized
workshops of short duration (2 weeks) be held on a regional basis with
emphasis given on symptomatology techniques for sampling soil and plant
tissue for nematodes, extraction techniques, recognition of parasitic
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genera, and testing for resistance. Control methods, such as rotation
and cultural practices, use of resistant varieties, clean planting stock,
and chemicals would also be covered in these workshops.

The team remarked that weeds are one of the major deterrent factors
in expanc:1ng agricul\:ural production in Africa. At present there is abundant
rural labor to handle most weed problems in a subsi~tence agriculture economy.
As more industry and urbanization develops and the need for increased agri
cultural production by fewer people becomes necessary, weed control pro
grams will become more important in food and feed crops. However, large
scale mechanized programs and the widespread use of herbicides for weed
control does not seem feasible with the availability of current r~ral

labor and with no industry to uSP. the labor if it is removed from agri
culture. Current agricultural programs must ~e set up to use labor under
the existing conditions in these areas.

The two major weed problems observed by the study team ~ the
countries visited were nutsedge and witchweed. There were alsc many
broadleaved weed species infesting the cropped a~ea; however, these are
controlled by hand. Hand labor, while reducing the population and per
haps reciucing competition, has not been successful in effectively con
tro!ling nutsedge or witchweed.

The team noted that use of herbicides through eq~atorial'Africa

is very small. Its use is primarily limited to plantation type crops.
'i:lere were programs at the experiment stations (IRAT, IITA) where herbi
cides were being evaluated. However, the study team felt that it is
more important to find a place for p~oven chemicals in current and changing
~ropping systems than to evaluate new chemicals.

Toward the Savannah part of central Africa, bird depredation repre
sents the most serious plant protection problem, the team was informed by
G. E. Guyer. The Savannah includes an area of approximately 20% of Africa
and the seriousness of the problem is intensified by the drofght and general
lack of available food. The main problem is associattd with the species,
Quelea quelea; however, as new crops are introduced and developed, other
birds are becoming of increasing importance. Of particular seriousness is
the damage to the food crops such as millet, sorghum, rice, and wheat.
At present, the most serious economic loss is c~ millet and sorghum.
Estimates of annual devastation range from complete losses in certain
valleys of Senegal to millions of dollars of losses in Sudan. It is
generally agreed that it will be impossible to implement many of the
programs associated with the "green revolution" until bird depredation
can be brought under control. The present chemical control is both
costly and environmentally unacceptable and in most cases is not making
a major impact on the bird populations. Multilateral programs of research
and education represent the only reasonable approach to the development
of an effective bird control program.

Central America: Team members we~c Leo E. Caltagirone, entomologist,
University of California, Berkeley; Merlin W. Allen, nematologist,
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University of California. Davis; Walter J. Kaise~, Jr., plant pathologist,
Federal Experi~ent Station, MaY3guez, Puerto Rico; and Joseph R. Arsenigo.
plant physiologist, University 0! Florida, Belle Glade.

Tne study team spent six weeks visiting Guatemala, Honduras,
Nicaragua, Costa Rica, Pan~ma, and Guyana in order to assess pest control
programs, ideuti~y problem areas, and propose changes that cou:ci result
i~ improved pest management practices and crop protection in these countries.

They found that a coomon denominator in the countries visited ..as
the lack of minimal financial support to government and university agri
cultural activities in general, and to plant protection programs in par
ticular. Only when the presumed impact of a pest had an i~ediate,

financially dis~strous effect on cash, export crops did the governments
take the necessary steps to remedy the situation. The team was of the
opinion that no one in decision making positions in many of these govern
ments seemed to care about losses like those due to pests of basic grains
(beans, corn, rice, sorghum) in storage, yet these losses are probably
greater than those projected for any particular pest of a given cash crop.

The study team cited a lack of ~ontinuity of programs as being a
common situation in pest control research. This was due to many causes.
One that they readily identified is the frequency of change of personnel
at top policy-making levels which usually results in a redirection in
research progr~ills. Another cause is the frequent loss of ccmpara~ively

better trained and effective researc}l personnel from the public insti
tutions to the private sector.

Research on pe~t control is done mostly in th~ Ministries of
Agriculture and in _fIe universities. The team rarely found coordination
and cooperat~on b~tween these groups; too often, they found competi~ion

and dup~ic~tion of efforts. Within-country sup~ort to agricultural research
and extension is inadequ~te. This was clearly evident in most of the
institutions visit~d by the tean. There is a s~ortage of personnel, both
of researchers and of supportive personnel (technicians); acceptably
equipped laboratories and gr~enhouses are lacking; transporta~ion for
research personnel to conduct field work is generally limited; and
libraries are small and obsolete. All these conditions, coupled with
low salaries and no other type of recognition to compensate for them,
were regarded by the team to be responsible for low quality, ineffective
research. It is the study team's belief that if this situation is not
changed, any changes made in programs will not result in improved pest
management research.

Invariably, in each country visited, the team was informed that
the extension service is deficient. They were told that ext~nsion people
are ineffective in aiding the ~mall farmer solve pest control problems.
The large farmer either decides by himself ~hat to do, or gets the advice
of a chemical company representative. The ineffectiveness of extension
programs in this field is undoubtedly derived from limited research in
pest control, and apparently to a lack of concern for the small farmer.
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In the majority of the countries visited by the teac. crop protection
specialists with at least soce acadenic training in entocology could be
found. In general. entomologists were paying much more attention to
insect pests of cas~, exportable crops (cotton, coffee. sugar cane) than
to those of fOOG crops (beans. corn). Some entomologists were engaged
in basic rescorch of apparently no immediute value to solving pest problems;
others were in administrative positions with little opportunity for research.

The study team found that the use of insecticides is generally not
restricted. Sone countries have regulations on the kinds of pesticides
imported, but in general there is no restriction on the marketing and use
of toxicants. Information on amcunts ane kinds of pesticides imported
and on amounts actually used was seldom available. Only limited specific
informatio~ or. intoxication of humans with pesticides was obtained by
the team, but the problem seems to be an important one in countries where
cotton is gro~~. There is no monitoring of pesticide residues in produce
for domestic consumption in any of the countries visited, but there is
monitoring in meats for export. In most of the countries visited, there
was a consensus of opinion among crop protection people that the impor
tntion, formulation. storage. marketing. and use of pesticides should be
regulated.

The re~re important insect pests are relatively well known, espe
cially those that are pests of cotton. coffee, sugar cane, rice, and corn.
Less is known about insect pests of beans, potatoes, and vegetables in
general. Very little is know~ about alternate host plants, especially
~ecds, of crop pests, and the importance of weed control as a means of
alleviating some insect pest problems. The systems weed-virus-insect
vector-crop have not been studied and their importance has not been
determined.

The team noted that the plant patholc~y research programs in a
majority of the puclic s~rvice agencies have been oriented to~ard solving
the disease problems of export crops, like coffee and cacao. There has
been a gradual t~end in some of these countries in recent years to initiate
research progra~s in the diseases of impe,tant food crops, such as corn.
beans, and rice. However, most of these programs have made little progress
due to lack of trained personnel, funds, and facilities. Little is known
about the e~iology, biology, or control of many serious diseases affecting
food crops in tnese countries. This lack of knowledge is particularly
true of t~e virus diseases which iofect many of these crops. The team
cited the need for disease surveys in these countries to determine the
occurrence, distribution, and importance of diseases of food crops.

The study team learned of some succp.ssful cooperative research
pro;rams be~ween ?lant pathologists in government agencies of the countries
visited and international research centers like CIMMYT, and CIAT, and
r~gional programs of PCCXCA in corn, wheat, rice and beans. Germ lines
of different basic grains are being screened at various locations vithin
each country for agronomic characteristics and resistance to diseases and
insect pests. Scientists from the cente~s make periodic visits to each
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country to advise and tr~in local personnel. Plant pathologists fro~

the cooperating countries can receive additional training at the centers
on diseases of particular crops. Another successful coo?erative progra~

is between a plant virologist fro~ the University of Costa Rica and the
Ministry of Agriculture of El Salvador to study the virus problems of
beans and other food crops in El Salvador and to train young scientists
from that country in virology. The tca~ urged that ~ore cooperative
prograuls of this nature be established among the countries of the region.

The survey team found that, aside fro~ the research activities
in r.0matology supported by companies concern=~ primarily with export
crops, the overall activity and int~rest in nenatode problems of basic
food crops is either non-existent or very minimal in the countries visited.
At the time of the study, there were no persons with technical training
at the level requir~d to successfully plan and carry out meaningful
research in nematology. There have been surveys in some countries directed
toward determining the presence of parasitic nematodes on food crops.
However, they appe~red to the team to have been poorly planned and in
the majority of instances no use had been made of the scanty information
obtained in the surveys.

The team ~as particularly concerned with the apparent lack of
~lowledge ~r understanding of si~ple techniques of applying nematocides
for demonstrating possible crop losses due to nematodes. The training
and exposure of the individuals working in this field to techniques in
applied nematology seemed to have induced the attitude that meaningful
applied research cannot be "accomplished in the absf1ce of sophisticated
equipment. The team suggested that they give more 1ttention to the
simple altern~tives that can be successfully employed when expensive
and complicated ~quipm~nt is not available.

In those few instances where there was any attempt to control
nematode pests, the team observed that there was a defininte tendency
to select those nematocidal materials th~t can be applied in granular
dry forms. The team re?ort stated that these are in general mediocre
nematocides for field application and the results obtained tend to lead
to erroneous conclusicns concerning the effect of nematodes upon crop
yields.

Most of the personnel engaged in weeJ sci~nc~ r~searcn have
addition~l research responsibilities. the report indicated. and have a
less than tot~l and professional grasp of weed science and its role in
overall food crop production. The team felt that this is probably related
to a high personnel turnover rate in the public agencies, which is also
responsible for a marked discontinuity in applied weed research programs.

Personnel now active in weed science in Central America have been
trained pragmatically through experience, the report noted; their capa
bilities and qualifications are neither uniform, nor adequate, for strong
weed science programs. The applied weed research conducted in public
agenci~s is oriented toward specific crops. Weed control experiments
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have been conducted in cany food crops: dry bean, corn, peanut, potato,
rice, sesame, sorghum, soybean, wheat, yuca (=cassava), carrot, crucifers,
cucumber, onion, and toc~to. The report stated that cuch applied research
has been sporadic and inadequate to provide widely applicable data or re
com.'nend3t ions.

Programs appear national, no international programs were observed
except for the IPPC Oregon State University AID contr~ct in support of
and coor~inating national programs. This program has ?rovided chemicals,
equipment, and some practical training. Basic weed science research pro
grams were n~ither observed nor reported.

South and Central America: A prelicinary study of the pest management
programs and conditions of pesticide use in selected Central and South
American countries was made by a two-man team consisting of J. Law7ence
Apple, plant pathologist, North Carolina State University, Raleigh, and
RaJ F. Smitn, entomologist, University of California, Berke~ey, during
Feb.-}~r., 1972. The purpose of the trip was to: 1) ascertain relative
importance of pest problems to development goals through contacts wlth
USAID cission and country personnel, 2) discuss the purposes and rationale
of t!1e lJC! ATD!?!-\ Project with appropriate personnel, 3) obtain information
on the use of pesticides, and 4) explore the feasibility of developing
regional projects for combatting high priority pest problems.

Thc two men visited th~ following countries on this trip - Bra=il,
Uruguay, Bolivia, Per~, Ecuador, Columbia, Panama, and Guatemala. Thruugh
a bricf stay in each country, they ascertained the general level of crop
protection program activities and gained an appreciation for m~jor pest
problems in the individual countries. However, because of the short
duration of th~ir trip they were not able to make many of the contacts
and visit many of the institutio~s ~~d 2z~ncies involved with crop pro
tection vrcgrams that would have been necessary to acquire a more c0mpre
hensive u~d,~rstanding of the principal problems. For this reason, they
recocmended that follow-up teams be organized to return to Latin fu~erica

later in the year for a more in-depth study.

This recommendation was discussed with USAID mission and host
cou~try personnel and the decision was made to organize two teams to
conduct these [oIl ow-up visits. A summary of the team evaluations and
analyses of the important plant protection problems in these countries
has already been presented in the preceding pages. The broad overview
of the general situation in Central and South America as provided by
Apple and Seith was corroborated and further amplified by the two follow
up reports.

Since much of the material presented in the Apple and Smith report
appears in greater detail in the Echandi et al. and Caltagirone et al.
reports reviewed earlier, any further summary would be redundant. Howeve~,

it would be worthwhile and appropriate to quote from these authors' philo
sophical analysis of the prevailiIlJ; situation in Latin America:
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"There arc many critical ~esource ~ecds in some countries
that will deter crop protection program progress. These needs
includ.:- tr.dm·J scientists. rese:.1rch f:.1cilities. and adequate
pro~r.:llJ support funds. In sone situatior:s political and na
tional econonic crises so overshadow the technical p~oblcms

of the agricultural sector that progress is not possible in
the latter without alleviation of the forner. In mar.y situ~

tions, professional salaries are so low or working conditior:s
are otherwi~c so unattractive that trained scientists are not
retained in pu~lic service prograns. There are also internal
organizational problems such as between lJinistry and univer
sity and/or institu~e gr0ups so that little or no cooperation
and collaboration takes pl:.1ce with resulting duplic:.1ted effort,
lack of coordinated planning. or appropriate priority problem
identification. Some of these problems have a political b.:lse
and C:.1n only be solved through the political process. All of
these factors are deterrents to the development of ef:ective
programs and represent SOlJe of the ~ost difficul~ problews
to solve over the long term. They can be solved only by
public-spirited individuals ~ho, as advoc~tes of the co~on

good, arc cold enough to rise above institutional or geo
graphic interests."

The comprehensive appraisal of the important pest management
problems confronting the 32 countries visited by the six study teams
and the rcco~mendaLions contained in thei~ reports arc under con~iderat~'n

ar.d review at the pn'sent time by the projects' advisory group. Tvo of
the problems identified in the r~?orts havp alr~ady been selected as
candidate subjects for the development of regional research programs (bac
terial wilt and root knot ne!7::ltodc).

B. PESTICIDE }1J\};/\GE~lE~T

Prcgrams for the re~ulation and proper use of pesticidal materials
arc grossly inadequate in nearly all developing countries. Most countries
have pesticide registration requir~ments. but the registration process is
either routine or one based on very little toxicological, analytical, and
performance c-:a. The requirements in some countries consist of a sample
that is submitted by the comp,my and analyzed for its "act ive ingredient."
If it meets the an~lytical claims of the manufacturer or distributor, it
is registered for distribution and sale. This results in the use of many
pesticide formul:ltions in these countries that are based on their clearance
in the U. S. or other countries which have quite dissimilar pe~ts and
environmental conditio.ls.

Since pest control efficacy data ge~erally ar~ not required tor
registration, pesticide usc recommendations are at the distributor's dis
cretion. The misuse of many pesticides is the cons~quence. e.g., they
are used on the wrong crops for the wrong pests or improper amounts are
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used. The ~esult of this practice is _ten high-level toxic residues on
food crops. The ~aprtcity for monitoring food crops for pesticide ~esi

aues is very limited in developing countries. In f~ct, the residue pro
blem has received only minimal attention, especially on food crops for
domestic cons~ption. Pesticide residues on agricultur~l cowmodities
for export are now re~eiving additional attention because of the restrictions
imposed by intern~tional co~erce. However, these countries will need to
mobilize a much greater effort before adequate programs for the regulation
of pesticide us~ arc developed.

A very serious and major problem ar1s1ng from the existing inadequate
pesticide regulations is the occurrence of literally hundreds of cases an
nually of human pesticide poisonings in many of these countries. Most
poison cases occur among workers directly involved with the application
of pesticides and result from the use of improper application equipment,
failure to use proper protective clothing, or from mishandling of toxic
materials in mixing and filling application equipment. Poisonings also
cor.~only occur fro~ the frequent sale of used pesticide containers in
local markets and subsequent use in the horne as a mixing or s~orage con
tainer for food or water. Since the use of pesticides is i~crcasing in
nearly all of these countries, the problem of toxic residues on food
crops and cases of human poisonings is sur~ to increase also u~less the
capability 0f these nations to regulate the use of these pe£ticides is
markedly improveu. To assist them in d~veloping this capability, the
DC/AID/PH Project organized and presented a series of Pesticide Manage-
ment Seminar/Workshops and will present additional or.es in the future.

El Salvador: The first workshop w.-:'; hc)d in San Salvador, El Salvador
from Dec. 3-7, 1973. It was organized at the request, through the AID
mission, of high officials in the government of E1 Salvador. Prior to
the presentation of the workshop, two fact-finding visits were made to
make a preliminary review of the total problems in the country.

F\rst trip (April 6-15, 1973) - A two-man team consisting of John
E. Ddvies, medical tOXicologist, University of Miami, and Virgil H. Freed,
pesticide ch~nist, Oregon State University, Corvallis, visited E1 Salv3dor
on the dates given. The purpose of their trip was: 1) to make an assess
ment of the disciplinary sources for traini~g, 2) ascertain available
facilities fo~ support of the pestici1e management training team, 3) develop
co~tacts with apprupriate ministries a,d individuals in those ministries,
and 4) develop an understanding of the ~P3ticide problems of the country.

The team reported that very subslantial quantities of pesticides
are being imported into El Salvac~. and used for both agricultural pro
duction ~nd public hc~lth program~. It was estimated that 8 millio~

pounds of p~sticide are imported annually. Probably upwards of 60~ of
the total imp~rted is ethyl and methyl parathion. The principle use of
the pesticide appears to be in cotton production.

Considerable time was sp0nt by the team in investigating the
amount of pesticide used in cotton, and the practices that are followed
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in the di:ferent crops. Approximately 80: of the insecticide applied to
cotton is methyl and ethyl parathion. Hoyever, several other organophos
phates in minor quantities and a limited amount of organochlorine com
pounds are also used. Corn is another crop on ynich quantities of pesti
cides are used Yith the principle one being aldrin. The aldrin apparently
is used as a preplant treatment for establishment of the crop and then,
after emergence, subsequent applications of aldrin are made. A variety,
but more limited amount, of pesticides is used in establishment and main
ten~nce of pasture, coffee production, fruit production, and sugar cane
production.

Pesticide us~ for public health is predominantly for malaria con
trol, the team stated. One of the chief insecticides used here is propoxur,
employed for spraying dwellings. Limited quantities of DDT are also
apparently used in certain regions.

From this investigation of pesticide uses in El Salvador, the team
concluded that the principal problems derived from the cotton, corn, and
cattle c~lture. The problems were categorized as poisoning, persistence,
and resistance.

As noted earlier, a considerable amount of insecticides is applied
to cotton. With dwelling quarters adjacent to the cotton fields, and
considerable amount of foot traffic along roads bordering cotton fields,
inadve~tent h~~an exposure is understandably frequent. Additionally,
there are workers that enter the fields regularly for insect counts and
cultivation purposes. With the frequency of pesticide applications (18
22 times a season) that regularly occur, a substantial number of poisoning
cases from the organophosphates occur annually.

Residues in meat are another i~portant problem in El Salvador.
These residues, the report stated, accumulate from the practice of using
chlorinated hydrocarbons in the corn and cotton and then using these plants
for cattle feed. Since the corn is also used as feed in the lot, an oppor
tunity for th~ residue level to drop does not exist. An uncontaminated
source of feed is badly needed to resolve this prohlcm.

The third problem cited by the authors is the resistance of the
mosquito vector of malaria, Anopheles albimanus, to orga~ophosphates and
the possibility that it will become resistant to carbamate insecticides
and DDT. The area of high incidence of malaria in EI Salvador is along
the coastal plain where cott~n is also produced. Unless special precautions
are taken in the types of pesticides used for malaria control and cotton
production, the report warned, re3istance could quickly develop in the
mosquito.

The basic problem, however, in the team's opinion, was not pesti
cide usc ~~, but the misuse that arise3 from a lack of a sufficiently
broad base of trained personnel. There are just too few people yell
trained in all aspects of use of pesticides in El Salvador to permit the
coordination and control that is essential fo~ protection of human health,
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and ~voidance of unw~nted residues. Plans for the seminar/workshop in
pesticide ~anagement were then initiated to provide this training.

At the conclusion of their report, the teaI:l made these reCOIllmf::. .) ti.:>ns:

1) A training program to develop interdisciplinary pesticide manage
ment tea~s in £1 Salvador should be given high priority.

2) The Agro-Xedica1 approach, involving consideration of both
agricultural production and public health, should be emphasized
in this training.

3) A continuing effort to insure the flow of technical information
to E1 Salvador to enable the~ t I improve their practices should
be t::ade.

4) The expansion of the analytical laboratory capabilities of the
Ministry of A;riculture should be encouraged so that it could
handle both regulatory monitoring problems as well as research
problems.

Second trip (June 30 - July 6, 1973) - Shortly after the return of
Davies and Freed to the U. S., the UC/AID/PM Project received an airgram
from AID Mission Salvador requesting additional consultation on technical
problems and discussion on the training program. In response, the project
again sent these two men to El Salvador during the period indicated. The
purposes of this trip were to: 1) provide consult~tion on the analytical
laboratory operation and performance to improve capabilities in residue
and monitoring programs, 2) review the organization of the laboratory and
offer suggestionJ on development of proposed new facilities, 3) disc~ss

the further devclopm~nt of plans for the training prcgram, 4) consu:t on
pesticide formulations and practices, and 5) confer ~ith app~opriate

officials and industrial representatives regarding the problem of J'esidues
in livestock.

The team, upon arrival, held discussions ~ith Dr. Damon Boynton and
Mr. Jack Morris of AID Mission Salvador to review the purposes of the trip.
I~~ediate attention was given to the problem of the annlytical program to
meet the current needs of the country. After furt~er study and conferences
with the director of the laboratory, the team suggested that a reorganization
and expansion of the present facilities was needed. Specific suggestions
were developed for the addition of a temporary building for storage of
solvent and chemicals and a scheme of staff organization and specialization.

The government of El Salvador was also planning to make a substantial
investment for construction of new chemical laboratories. After reviewing
the preliminary plans, the team suggested that modification of these
laboratories to meet both current and future needs for residue and moni
toring work was desirable. They recommended that the laboratories dealing
with pesticides be orgcnized into fOl°T' -Sections and that the staff be
organized into specialized groups with an appropriate supervisor for each.
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The upco~ing training progra~ ~as discussed at a lengthy meeting
~ith the Sub-S~cr~t3ry 0: Agriculture of El Salv3c0r. It ~as learned
that a gre~t deal of preliminary arrangements for development of this
program had already b~cn made. _Consultation ~ith other ministries had
been held, and physicians, chemists and biologists had been identified
that might attend this training program. The_program was envisioned as
being about five days in length with some g~neral sessions and also spe
cialized sessions to meet particular disciplinary needs.

During and following the team's first trip to El Salvador, there
had been some exc~ange of information regarding formulations of pesti
cides that might help reduce both the amount of the pesticide used and
the residue levels. It had been suggested, for example, tha~ microen
capsulated insecticides combined with a sticker, might provide sufficiently
long residual control to permit reduction of the excessive number of treat
ments made annually in cotton.

Suggestions were made by the team for development of pasture and
feed sources removed f~om areas where contamination with pesticides could
occur to assist in ~bating the residue problem in livestock. ~t was
also suggested that carbon be incorporated into the feed to help reduce
the residue levels and that an analytical program be instituted, including
monitoring of carcasses, to ensure that the feed was free of residues.
These susgestions were well received and certain of them were to be
implemented, accordin~ to officials of the government.

As a result of these visits, it was readily apparent that EI
Salvadur had a severe human pesticide poisoning problem, as well as a
residue problem as ~nifested by contamination found in the ~eat and also
a vector resistance problem where in certain areas of the country ~1

Anopheles albim~nus population had developed which had become ~es~~tant

to propoxur. Tr.e existence and severity of these problems led officials
of the Ministries of Health and Agriculture to request USAID to set up a
training program in peslicide management in their country.

Pesticide Hanagement Seminar/Workshop (Dec. 3-7, 1973) - Upon receipt
of the request for the training program, the AID project at the University
of California was given initial responsibility to begin development of
the program. Very early in this process the Pan ~~erican Health Organi
zation (PAHO) 3nd th(~ AID Mission in El Salvador, and a number of officials
of the -bovernmcnt' of El Salvador became involved in the planning and ar
ranging of the program. The theme of the seminar was "Pesticide Manage
ment in £1 Salvador," with e~phdsis on the problems of persistence,
resistance, nnd pesticide poisonings. The need for a multi-disciplinary
agro-medical approach was to be emphasized and pesticide management
recob~ized as a preliminary step to the ultimate goal of integrated pest
controL

The objectives of this seminar/workshop were to be:
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1) to develop ,.ith the participants a knowledge and understanding
of the inte~relationship of health, agriculture, and the
environ~cnt to the economy and welfare of the country.

2) to share a common knowledge base with all the participants
cf pesticides, their properties, use, and tOXicology and the
problems of persistence, resistance, and poisoning in relation
to the pest management problem.

3) to provide a background for development of:

a) pesticide tJar:agement teatJs within the: country,

b) a centr~l clearinghouse function dealing with problems
of persistence, resistance and poisoning, and

c) an appropriate organizational system to support the pesti
ciee management team and clearinghouse activities.

4) to provide an informational background to assist in further
developtJent of the problem solving capabilities of the
pesticide management team.

5) initiate a program of information exchange and develop a
system to increase availability to current literature.

The seminar was held in San Salvador the first week in December
under the direction of Ray F. Smith, UC/AID/PM Project Director. It
was opened on DecctJber 3 with introductory statements by the Minister of
Agriculture and the Minister of Health who indicated the co~~itment of
their government to the program and outlined the needs for the seminar
and set forth its objectives. The rest of the first day was devoted
largely to introductory material and orientation topics and the formation
of interdisciplinary working groups that would function in problem solving
situations throughout the week. For the next three and one half days,
th~ format of the mee:ting wac: one of technical presentations and dis
cussions. For example, Tuesday was given to the problem of residues or
persistence and Wedne~dav to the problem of resistance of insects and
other pests to chemicals. The topics covered in these sessions ranged
over a wide spectrum of issues: from the chemistry, toxicology, and chcmo
dynamics of pesticides, and development of resistance, to a consideration
of integrated pest control methods.

The final day of the program consisted of technical sessions
recapitulating and augmenting the information and training provided in
the previous sessions. This was followed by a pl~nary session in which
the interdisciplinary tcams addressed the problem of developing the
system and organization for establishmcnt of pcsticide management teams,
clearinghouse activity, monitoring and residues analyses, and presented
their recommend,ttians. These latter resnlutions wpn' l'Ondcn!-ol'u and for
wnrded to the Mlnlstl'rs .If EI S.lIv;ldllr for tlll'ir cO!l ... IJl'r;ll(on lind posslhll'
Impl('m('ntat1on.

232



fhe seminar was only the firs~ part of the training prograI:l. It
was followed ":' 5,'ccial intensive training of in-country chcl':1ists. This
was co~duct~~ by Stephen Poznanski, analytical chemist. University of
Miami, in the laboratory at Santa Tzcla the week following the sel':1inar.
Time was spent in the laboratory working with the chemists. reviewing
the existing instrumentation, and introducing ncw analytical methods
for residue analysis on a micro-scale. Additional training was planne,j
for this group in 1974 at which time an in-house quality control program
to update the efficiency of the personnel w~s to be int~oduced. Addi
tional equipment instruction was also planned on a gas chromatograph
and the infra-red spectrophctomcter.

In addition to the chemists' training program, provisions were
made for the intensive ~pecific training of the other nembers of the
pesticide t~am. The Pan A~erican Health Organization agreed to support
training for a medical doctor ;n Miami. The candidate would be supported
through the mechanism of a PAHO scholarship in Miami at the Department of
Epidemiology and Public Health under the direction of Dr. John E. Davies.
Future training was also planned for ingenieros agronomos at the Uni
versity of California under the direction of Dr. Ray F. Smith and for
chemists at Oregon State University under Dr. Virgil Freed.

Indonesia. Initial Visits (February 1-5. 1974; April 3-14. 1974): The USAID
Mission in J~k~rtn received a request from the government of Indonesia in
late 1973 to h~ve the UC!AID/PX Project present a Pesticide ~nagement

Seminar/t.'orksl1op in r!1eir co~ntry. In response to this request. Ray F.
Smith. Project Director. vi~ited Indonesia in February. 1974. to discuss
the p::oposed training with Jarrett Clinton, William H. Johnson, and Paul
Stangel of USAID Mission and personnel in the Ministry of Health, Ministry
of Agriculture. and Ministry of Manpower. Transmigration, and Cooperatives.
A general outline of the seminar/workshop was developed as a result of
these discussions. The three Ministries agreed to form a committ€'e to
further develop the details of the program and to invite participants.

In April. Stephen Poznanski. project coordinator, also visited
Indonesia to discuss additional details of the program with the standing
co~~ittces. He and the con~ittce met several times and discussed the
topics that were to be included i~ the seminar and which were acceptabie
to all the Ministries. A list of topics was prepared and incorporated
into the proposed schedule and thcn reviewed in a mecting with repre
sentativcs of the Ministries of Manpower and Agriculture. The program
was designed for a 4-day lecture series, followed by a 2-day workshop,
and a 2-3 week course of specialized training in residue analysis.

Pesticide Man~gement Seminar/Work5hop (July 8-13. 1974) - The plans
and arrangements for this seminar were finalized by the Indonesian com
mittee after Poznailski's visit. The seminar was held in the Rut:lah S;lkit
Auditorium. Jakarta. Indonesia the second wcek in July with nearly 300
particip.::mts from th(' Dep:lrL:ncnts of HE.'alth. Agriculture and Manpower
in attendance. The emphasis o( the seminar/workshop was on a rr.ulti
disciplinary agro-ml.:dical team approach to cnh.:lnce the safe and effective
use of pesticid~s in Indonesia.
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The ~eeting was opened with introductory statements by the
Minister of Agriculture. Minister of Health. the U:/AID/PM Project
Dir~ctor. and other officials who defined the problems that existed in
the country because of unsafe use of pesticides. These were:

1) increases in human pesticide poisonings,

2) growing problems of pest and disease vector resistance, and

3) pesticide residue problems of food and humans.

The principal o~jectives of the seminar/workshop were to increase
the participants' knowledge and understanding of pesticides, their pro
perties, usc, and toxicology and the problems of persistence, resistance
ana poisoning in relation to pest ~anagement. This was accomplished
throug~ technical presentations on the chemistry, toxicology, chemo
dynamics, toxicity. and hazards of pest.icides and also by lectures on
epidemiology an~ "'ledical aspects of pe'>ticide poisoning.

The workshop, following the seminar, was helQ on July 12 and 13.
The objective of the wvrkshops ~~s to develop plans for implementation
of pesticide manageme~t programs in Indonesia. Six W0rking Groups of
10-15 people each, representing the three sponsoring Ministries and the
pesticide industry, were organized. Following an explanatory plenary
session, the Working Groups met in separate meetings to discuss their
assigned topics. The folJowing aspects of pesticide management wer~

considered:

1) importation, distr~oution, storage, and transportation of
pesticides,

2) safe use of pesticides,

3) pesticide industry,

4) education,

5) regulation ~nd reRistration of pesticides,

6) research.

In a final plenary session, the recommenclations and plans of the
severai ~orking Group~ were reviewed and ratified. These resolutions
were present~d to the Ministers of the Indon~sian government for their
possible irnplem~ntalion.

~ollowing che' Seminar/Workshop sessions in Pesticide Management
in Jakartn, ~ three week specialized training session in residue analysis
....as pre"Tided for i'l-country .::hemists. This course was cor.ducted by
instructors Stephen Poznanski and Ian Tinsley from the UC/AID/PM Project,
with asslstance froln Drs. Kocsmijati Widodo, Itawati Pranata, 07.nd Janahar
Murad of tne Ministry of Health.
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Twenty-two people from the Provincial Health Laboratories,
Research Institutes, and laboratories under the Ministry of Health,
Ministry of Agriculture and other ministries participated in this
intensive training course. They were divided into four groups of
about six people each. Each group was given two week~ training in thin
layer chromatography and one ~eck on gas chromatography.

The emphasis of the course was on laboratory work, with background
information given in several lectures. The first week's training exer
cises were in screening methods of pesticides, prelir.inary analysis
and analysis of the functional groups in unknown samples of pesticides,
and extraction clean-up methods in samples such as blood, fat tissues,
rice. flour, oil, water, etc. In the second week, two groups were
trained in thin layer chromatcgraphy procedures in analyzing pesticide
residues, espec~ally the interpretation of results. The remaining two
groups were trained in the operation of a gas chromatograph. This con
sisted of an evaluation of the instrument, settinb up the instrument,
determining optimum operating conditions, and evaluation of the sample.
The groups exchanged training assignments during the third week of the
course~

The laborato=y section ended on August 3 with a formal ceremony.
In the afternoon, ~ Varian gas chromatograph 448-20 purchased by the UC/
AID/PM Project for this training course and donated to the Indonesian
governm~nt was moved to the Ministry of Health labo=atories and installza.

As a follow-up to this training program, the UC/AID/PM Project
was to continue to maintain contact in person and by correspondence with
the pesticide management programs in Indonesia and assist in their con
tinued expansion and improvement. It was proposed that Stephen Poznanski
revis~t Indonesia early in 1975 for a review of laboratory resid~e analysis
problems and to provide specialized training as needed. In addition, it
has been suggested that project personnel provide specific technical
guidance in the development of a number of small applied research projects
needed to further improve pesticide managemer.t. Furthermore, technical
assistance was to be provided in the development of surveillance and
monitoring systems for pesticides and otherwise implementing the re~om

mendations that were made in the workshop.

The Philippines. ~nitia1 Visit (July 15-20. 1974): Following the Jakarta
Pesticide Management Seminar/Workshop, Virgil Freed, John ~avies, and
Ray F. Smith visited Manila f~om July 15-20, 1974 to discu presenting
a similar workshop there with Philippine officials. Upon arrival, the
team first met with Dr. Frank W. Sheppard, AID Mission Manila. to inform
"1m of the purpose of their visit.

Later, the Ur./AID team met with ~eeshon Feuer and Hipolito Custudio
of the Bureau of Plant Industry. With C'~studio's help, they were able
to contact a number of people and organiz a Steering Committee to plan
the seminar/workshop. That afternoon, Freed and Davies visited a processing
plant where lumber W2S being treated with a copper arsenite compound. They
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do not use pentachlorophenol (PCP). as do t!1F_ Indor:.esians. and did not
seem to be having any intoxication problems.

The following day all three men. along with Reeshon Feuer. went
to the University of the Philippines campus at Los·Banos. They met
with Fernando Sanchez. Rueben Aspiras. an~ Edwin Magallona at the College
vf Agriculture to discuss the cocposition of the Steering Committee as
well as the content of the various training sessions and the seminar
program. After the meeting. the team briefly toured the laboratory
facilities in IRRI and the pesticide ~esidue laboratories in the college.
Afterwards, the group went to the Cyar.amid Agricultural Research Foundation
laboratory 3nd met briefly with industry representatives. The pesticide
management workshop was discussed and received th~ support of the Pest
Control Council of the Philippines. This council consists of pest
control operators, entomologis~s, plant pathologists. weed scientists.
and insecticide dealers.

The next day, Ray F. Smith, Reeshon Feuer. ar.d John Stivers
looked at facilities to evaluate possible places for the 3eminar/
workshop. The site which appeared to them to be the most suitable was
the Magsaysay Center in Manila.

Pesticide Management Seminar/Workshop (February 10-15. 1975) 
Final arrangements for this seminar were made by the Philippine Steering
Committee subsequent to the UC/AID team's visit in July. The seminar
was formally opened on February 10 in the Ramon Magsaysay Center, Mal~ila.

Philippines, with ove~ 300 people in attendance, representing more than
50 agencies involved with the use of pesticid~s in the Philippines.
Introductory remarks were made by the Director of the Bureau of Plant
Industry, the Acting Secretary of the Department of Health. the UC/AID/
PM Project Director, che Acting Director of USAID/Manila, and other
officials identifying the problems and benefits derived from the use of
pest~cides. The need for the multidisciplinary agro-medical team approach
emphasized by the seminar/workshop was recognized by everyone conc~rned

as the best means to achieve a safe pesticide use program.

The objective of the semir.ar/workshop was to provide the partici
pants with a greater knowledge and understanding of pesticides and the
latter's relation to pest management. This goal was attained by the pre
sentation of technical talks on such tor:cs as: pesticide chemis~ry and
metabolism. bioch~mical and physiological effects of pesticides, medical
aspects of pesticide poisoning, pesticide formulation and application,
agro-medical approaches to p~~~icide management. etc. The discussion
following all of these talks ~nr~ ~~~ely and prolonged. reflecting the
high degree of interest of the participants in pesticide management
problems in the Philippines.

At the conclusion of the seminar sessions. Ray F. Smith. DC/AID/
PM Project Director. presented a plan for the organization of the workshop
groups and explained the topics assigned to each group. In order to
formalize and express the accomplishments of this seminar, he proposed
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that four interdisciplinary work groups be appointed to deal with
broad problem areas. The function of these work groups was to examine
:he problems within their area of responsibility and de~elop recommenda
tions. They were also to make s l lggcstions for implementation of their
recommendations.

A Chairman was appointed for each group. He in turn appointed
two rapport~urs to record the deliberations of the group and to assist
him in the preparation of the final report. The problem areas considered
by the four work groups, and some examples of topics discussed, are given
below:

1) Pesticide Industry

a) formulations of pesticides for specific crops and
conditions of the Philippines

b) toxicology of pesticides in relation to use

2) Safe Use of Pesticides

a) field practices to reduce contamination

b) protective clothing for occupationally exposed workers

c) monitoring of human poisonings

3) Regulation and Registration of Pesticides

a) requirements for importation, distribution, and sale of
pesticides

b) regulations for disposal of chemicals and conta~ners

c) data needed for registration

4) Education and Research

a) ed'Jc.:lt ion for the professional expert and cOmt:le:,cial
applicator

b) role of extension in pesticide management

c) residue analyses research

The workshop groups met independently on Thursday evening and
Friday and developed a series of recommendations. Tnese recommendations
were then presented in a plenary session on Saturday morning, February 15.

That afternoon. formal closing ceremonies were held. Several speakers
talked on the i,uportanc(; of pesticide management 1n food production and
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improved health. The Director of the Bure~u 0= Plant Industry called
for the establishment of an ad hoc com;nittee of scvel."al agencies to con
tinue the cooperativ~ ~ork that had been established during the seninar.
It \Jas subsequent.ly agreed that this cOtn::littce \Jould be organized.

C. SEMINAR/WORKSHOP FOLLOW-UP REPORTS

Follo~-uD in Indonesia: Project Director, Ray F. Seith and three other
members of the UC/AID/PM Project, John Davies, Virgil Freed, and Stephen
Poznanski, visited Jakarta froc Fehruary 4-7, 1975 to hold important
discussicns with Indonesian health and agriculture officia1s as part of
follow-up activity to the July, 1974, DC/AID Pesticide Management Ser.1inar/
Workshop.

Lengthy meetings and intervie~s were held with country represen
tatives from the Depart~ents of Health, Manpower, and C~e~ical Industry,
the Institute of Occupational Health, the University of Indonesia, and
other institutions to discuss the progress they had eade in implementing
the recommendations that were made at the conclusion of last year's ~ork

shop.

An official of the Department of Health reviewed the activities of
the health prog~;~ in r~l~tion to pcsti~ide use for the DC/AID team and
stated that the desired coordi~ation between the Ministries of Agriculture,
Health, and Manpower had not yet been achieved, although each department
in its own way had made significant progress in the field of pesticide
~~~agement. Progress had also been made in the licensing and registra-
t~, of pesticides while the design of legislation for the licensing of
pesticide control operators ~as now being carefully studied.

Indonesian officials als0 related that attempts were being made
to classify pesticide chemicals on the basis of their tox~city and hazard,
with the availability of the more toxic chemicals being lImited to licensed
or skilled applicators. Applicdtion of the more toxic substances used
on rice and other crops was made by co~~ercial applicators rather than
individual farmers.

With regard to the development of pesticide protection teams in
the provinces, an Indonesian Pesticide Commit~ee spOKesman indicated
that active participation by agriculture on the agro-medical teams had
not yet been obtained, but soon would be. The Madan area in North Sumatra
was selected for this future participation because there have been com
plaints about pesticide poisonings in this area. The function of these
agro-medical team~ would include monitoring and surveillance of pesticide
use, as well as ~ducation.

The Ve! :1.ID H'presentati....es ...erc inf ormed that pesticide poisonings
were reported only sporadically; the l.,~t annudl totdl was in 1972. A
manual was being prepnred on ;..., ~o i::v"stigate these occurrences. It
is to be disscn:inatcd in thl" ':Ie J!lcsia,1 :; :.' . lage to :->ll the pesticide
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proLection teams this year. The major pesticiaes causing problecs are
Endrin and pentachlorphenol (PCP). Parathion was still appar~~tly being
used on cotton and rice. but it is not on the list of legally permitted
imported pesticides.

Governrr.ent officials also disclosed that resistance of the malaria
~ector was a great problem in central Java. This resistance is believed
due to the earlier use of Endrin. In the coastal region ~here the vector.
Anopheles sundaicus is a problem. resistance to both DDT and Dieldrin
occurs. Dieldrin was withdra~ from use not only because of resistance,
but because it was suspected of killing cattle. DDT spraying in central
Java is partially effective. and it is still possible to interrupt
transmission of the disease. In anticipation of a growing pro~lem with
resistance, a series of newer insecticides are under trial in central Java.

Apparently, there was some confusion by local chemists on how
to run PCP's on the gas chromatograph. They were assisted in this pro
blem by Stephen Poznanski and Virgil Freed. The larger problem of the
analytical capability of the Indonesian laboratories was discussed by
Poznanski with the local officials. The participation of these laboratories
in a quality control program was strongly urged. This program would or
ganize the laboratories so that they would use the same methods and
standards. Acceptance of this program would lead to greater accuracy and
rcproduceability of rezults.

The DC/AID Pest Manage~ent personnel also discussed future cooper
ative activiti~~ wi-til Indon~sian sci~nti~ts and made presentations of
several research projects that might be developed by that Asian nation.
The proposed research projects were:

1) protective clothing and barrier cream.

2) formulations 0: pesticides,

3) epidemiology.

4) pollution control,

5) disposal of che~icals.

The pentachlorphenol problem and protective clothing and barrier cream
were used as an illustration of how a research project might be approached.

Follow-up in El Salvador: Project coordinator, Stephen Poznanski, visited
El Salvador from February 18 - Harch 2. IJ74. to provide further assistance
on technical problems. The first week oi his stay developed into a repair
session. since many of the instruments ~t the Santa Tecla laboratory
were not in operational condition. While repairing these instruments, he
also trained one of the local pe~ple to do this work in the future. The
instruments repair~j were a Perken-Elmer 900 Gas Chromatograph, an Atc~ic

absorption Perken-clmer unit. and a Perken-Elmer 337 Infra-red Sp~ctro

photometer.
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~~ile doing this repair work. Poznanski was made aware of a new
problem facinb the lahoratory. Apparently one of the beef slaughter
houses "as recovering the bl.eod o.nd drying it. The blood was then mixed
into the c:lttle feed and used for its higil protein content. A problem
exists with this practice because no one was checking the blood for its
pesticide content. During the week a method for analyzing this blood
was developed and some samples were analyzed satisfactorily. The labor
.:ltory is no.... using this method routinely and ;.rill continue to analyze
samples of blood used for feeding cattle.

During the second ;.reck of his visi~. Poznanski met with the Director
General of CE~TA at Santa Tecla. The items discussed were the progress
of the laboratory. new plans initiated by Dr. Virgil Freed, and the
future planning for the new laboratory. Poznanski re~omrnended that
they acquire three or more gas chromatograpr-s for the laboratory and
these were included in the budget. wnile observing their procedures.
he discovered that the laboratory was only getting 70% recovery from
the control sample. He found that the Florosil used in the laboratory
was too old and recommended a new batch be obtained that would meet
specifications, thus permi~ting 95% recovery of a pesticide. Pozn~nski

also met with Jack Morris at the American Embassy. He was informed
that the company. Quality Meat. had had a shipment 0f meat to the U.S.
refused by the FDA some time after the UC/AID seminar/wor~shop in December.
It turned out. however. that the ~ompany had not sub~itted any sa~ples

to the laboratory in El Salvador. but had gone to Guatemala for their
<l;)alysis.

At the conclusion of his visit. PoznanSki made the following
recommendations:

1) Additional :ra~n~ng be provided in EI Salvador. This
would include the introduction and demonstration of new micro
methods ~nd training in cholinesterase analysis.

2) A quality control system be established with supervision by
the University of Miami.

3) Out of country training be provided for some laboratory
perscnnel.

4) Presentation of a more advanced Pesticide Management Sepinarl
Workshop in November or December. 1974. with more cooperation
with the other countries of Centrdl America.

Freed-Davies Trip (June 9-13. 1974) - Followin~ Poznanski's visit.
the team of Virgil H. Freed ~nd John E. Davies ~lso travelled to EI Salvador
for the purpose of following up the Derember 1973 seminar/workshop and to
provide further t~chnical consultation and assistance. The follbwing
specific objectives were to be achieved by meeting with the appropriate
people and agencies in El Salvador:
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1) review the progress of implementation of the reco~endations

developed at the December seminar/workshop,

2) provide technical consultation and assistance for development
of the pesticide ~anage~ent teams,

3) review developments and progress in the residue laboratory
at Santa Tecla and afford technical consultation.

4) consult with the directors of the hospitals Usulatan and
San Miguel regarding progress and abatement i ~a£es of human
poisoning,

5) ascertain the progress made in reducing the problem of pesticide
residue in beef and other agric~ltural exports,

6) prOVide tec~nical consultation on formulation, application
and use of pesticides to foster safety and effectiveness of
use and to encourage t:Jrther progress in interfacing as part
of an integrated pest control program.

With these objectives in mind, the team visited a number of people
from the AID Mission in El Salvador, the Ministry of Agriculture. the
Ministry of Health, and other officials of the government of El Salva
dor, and with representatives of industry. From these conversations, the
team learned that the amount of chlorinated hydrocarbons (DDT - dieldrin)
residue in the cattle of El Salvador had been reduced. Evidently, the
recommendations on carefully avoiding contaminated feed and proper manage
ment of the livestock (see page 25) were adopted. The team's earlier
suggestion to add ch~rcoal to the feed to reduce the residue levels
had also been employed, at least for a time, in the feed lots.

At ~he time of their visit, the Ministry of Agriculture was
considering the implementation of new regulations. Among these regulations
was a requirement for (1) drainage of run-off to a sump area from treated
fields. This would be particularly true of fields that drain into a
stream or body of water. Another proposed regulation was (2) the pro
hibition of spraying within at least 100 ~eters of human habitat~ons or
buildings, and within 200 meters of live streams. A requirement of pro
hibiting the planting of cotton within 100 yards of a stream, plus a 100
yard buffer strip, was also being contemplated.

The Agricultural Attache at the U.S. Embassy credited the UC/AID
Project with focusing attention on the malaria problem and producing a
response from the USDA to do something about malaria. The USDA-ARS now
has underway a two year program of release of sterile male Anopheles
albirnanus mosquitoes in an attempt to suppress the ~opulat1.on of the
malaria vectors. The project is being coordinated through the University
of Florida. However, the incidence of malaria in El Salvador had shoW!.
a significant increase from the previous year. "''hen the first L"l:" months
of 1974 were compared with the si~ilar period in 1973, a three-fo1J increase
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in positive u:alaria isolations and a thouscmd times increase in the per
centage prevalence of transmotive falci':1arul:l was noted. It was predicted
that the number of calaria cases would reach 80,000 in 1974, compared
with 42,000 in 1973.

The UC/AID te3w. was again informed that the incidence of Anopheles
albimanus resistance was very high along the coast, particularly in the
tourist areas bordering the Pacific. The control strategy for mala~ia

was the use of DDT in the north and Baygon in the west, east, and south
areas of the country. In the areas around Usulatan where the mosquito
vector is 100% resistant drug therapy is employed. The drugs use~ are
Chloroquin and Primaquin. It was indicated to the team that the ffiosquito
in this area had become resistant because of the simultaneous use of Sevin
and Parathion for rice and cotton in these areas.

Freed and Davies also had discussions with officials of CE~TA

cJncerning plans for the construction of a new environmental laboratory
at San Andres. They suggested as a precaution that there be a modifica
tion of the plans to have the quality control laboratory core or less
isolated from the rest of the laboratories. Thus, in the event of a
spill or an accident involving an organophosphate, contamina~ion of the
other laboratories would be avoided. They al~o suggested that when the
director of the laboratory had been selected that he come to the Ul:i~ed

Stdtes for a shert period 0f training in environmental chemistry.

The two men were very encoura~cd to learn during their trip of
the subst3ntial progress that had been made in pesticide management in
EI 3alvador since tile December seminar/workshop. This progress was
evidenced by a reduction in the number of C3ses of human poisonings
from pesticides and the substantial drop in residuL~ in agricultural
exports. They believe it i~ reasonable to credit the UC/AID/PM Project
in part with assisting to Clchieve some of this progres~.

Poznanski Visit (October 16-30, 1974) - The DC/AID Project coordin
ator, Stephen Puznan~ki. again visited El Salvador in October for the
purpose of providin~~ technicians and cheffiists from several r.ldjor hospitals
.... ith training on the us~ of the Michel r.lethod for determining blood
cholinesterase level. This method will be used to determine cholin
esterase levels in insecticide poisonin~ cases in El Salvador and will
aid in the development of an adequate monitoring system in that country.

The day following his arrival, Poznanski met with Jack Morris of
AID Mission Salvador to discuss this training program. Morris advised
him that the primary responsibility for this program would rest with
officials in the Ministry of Population and Healt'. and therefore Poznanski
should meet .... ith them to discuss the proposed program. Accordingly, a
meeting was arranged at which the instruction program for the hcspital
technicians was discussed. Because of the dist~nces between the hospitals,
it was decided that the program should be condensed and that all the tech
nicians should be brought together at the Zacatecoluca Hospital for the
training sl:'''5ion. The ('quipmcnt at the hospitals was also discussed and
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it was found that the pH meters were of a Ge~an ~ake with instructions
in German and thus no one was able to use the instrucents.

Poznanski also oet with Dr. Jose Alberto Galiano, Director of the
zacatecoluca Hospital, who endorsed the program a~d pernitted the use of
the hospital's laboratory for the demonstration and training sessions.
However, the laboratory's pH meter, balance and centrifuge were not
working and had to be repaired. A new micro-electrode for the pH meter
had to be purchased so Poznanski called Miami and had one sen: to him.

After the equipcent, solutions, glassware, etc. had been checked
and found operational, the demonstration was given on Friday, October 25.
There were eight technicians and seven medical doctors fro~ six major
hospitals present a~ this demonstration. Steve Poznanski went through
the entire test procedure for them, using several blood samp~es from
actual poisoned cases. Although considerable time was taken in the
d~~onstration and discussion of the method, the results obtained were
o~ly fair. The technicians infonued Poznanski that they did not have a
working pH meter in any of the hospitals, so he gave them instructions
on its maintenance.

The following Tuesday, the same group met at the CEKTA laboratory
in Santa Tecla. They reviewed the method, obtained blood from se\"eral of
the workers, and then ran the cholinesterase tests again with excellent
results. Two of the chemists at CE~TA also l~~~ned the method and plan
to start a program of monitoring the workers at Santa Tecla in the future.

D. PROJECT REPRESENTATION AT INTE&~ATIONAL MEETINGS A~D CONFERENCES

Since its inception, the UC/AID Project has promoted and encouraged
attendance at various important international meetings and conferenc~~

by members of the project and consultants ~s a necessary and vital
activity. One of the primary be~efits of this activity is the opportunity
it affords for liaison and contacts to develop between project members
ana officials of various international organizations s~ch as FAO, UNDP,
~~O, etc. who are responsible for planning and implementing programs
in the pest management area. A list of these meetings and conferences
a~tended since initiation of the project is attached as Appendix 3.
A review of some of the more important meetings attended in the last fis
cal year, 1974-75, follows.

EPPO Conference on Integrated Control in Horticultural Crops,
Kiev, USSR (August 27-31, 1974) - The UC/AID/PM Project sponsored
Ray F. Smith, Project Director, and Edward H. Glass, New York State
Agricultural Experiment Station, to attend this conference. This meeting
provided the two men with an opportur.ity to meet with leading crop pro
tectionists from the Soviet Jnion and other Eastern Block countries as
well as those from several western European and Mediterranean countries.
It also provided the~ with a limited opportunity to hear about prog=ess
in integrated control in these countries. The program also enabled them
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to visit the Ukranian Research Institute for Plant Protection in Kiev,
the Dmitrovka Experi~ent S~ation, Ukranian Institute of Horticulture and
the Ta....lsovsky State Farm, which is alst, located near Kie....

:;carly all of the t2chnical papers of the conference presented
information on ~ese~rch and development activities concerned with inte
grated pest control on horticultural crops. There was a ;~neral awareness
of the validity and need for integrated pest management among the dele
gates and tr.e several governments represented seemed to be making con
siderable effort to utilize this 3?proach. For the most part, however,
Smith and Glass fcund it difficult to assess t.he amount of res~arch

effort alr~ady or now being made and the degree of actual implementation
in the field. In their judgment, some considerable progress had been
made in some countries and little, or none, in others.

Several Soviet scientists d2scribed massive rearings and releases
of such parasites as Trichograrnma species and the golden-eye fly preda
tor of the Colorado potato beetle. Rather exhaustive studies of the
biology of the codling moth had been made and were reported. There
were, however, no reports of "ecological races" of this pest based on
latitude of origin. The sex pheromone of this moth that had been elu
cidated in New York had been found to be very attractive to this pest
throughout its range in the CSSR.

The tour portion of the program proved to be disappointing. The
two men stated that their tour of the Ukranian Plant Protection Insti
tute was all too brief to obtain a ccmprehensive overview of the program.
Due to lack of time, or.ly four of its laboratories were visited. In
general, they found the tcur 0: the Dmitrovka Experi~ent Station and the
Tarasovsky Stat~ Farm to be also disappointing because they were not
provided with detailed information or data on crop protection practices
in actual use. Furthermore, the people responsible for these practices
were not present to answer questions.

lOBe General Assembly, Madrid, Spain (October 7-11, 1974) - Project
Director, Ray F. Smith, attended the meetings of this General Assembly
held in Madrid. The sessions were given at the Instituto Nacional de
Investigaciones Agrarias and consisted largely of reports reviewing
the various programs of the West Palearctic Regional Section of the IOBC.
As a very large number of the programs involved integrated pest control,
the discussions were very informative and provided a general overview of
integrated pest control developments in western Europe. Dr. Smith re
ported that rOBC is developing a new identification program with new
centers then being established. Most of these would be located in West
Germany.

As in many other parts of the world, considerable concern was ex
pressed about getting clearance protocols for various pathogens, parti
cularly viruses which would be most useful in integrated pest control.
Dr. Smith also statee that a number of IOBC projects have become involved
in gen~tic control; perhaps the most advanced of these is the genetic
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r~~crol of the onion maggot in the Netherlands. An interesting report
cited by Dr. Smith involved the microbiological control of the Gypsy
moth. Apparently there are many different strains of the virus from the
different geographic regions and these have different reactions w~th the
various strains of the Gypsy moth. The reports which were distributed
at the meeting were deposited by Dr. Smith on file in the International
Plant Protection Library in Berkeley.

Meeting of FAO Panel of Experts 03 Integrated Pest Control and FAO
Working Party on Resistance of Pests to Pesticides. Rome, Italy (October
15-26, 1974) - The UC/AID/PH Project ..as represented at t: 'se meetings by
Ray F. Smith, Project Director; Perry L. Adkisson, entomologist, Texas
A & M University; H. David Thurston, plant patholog~st, Cornell University;
and Louis A. Falcon, insect pathologist, University of California. The
Panel meeting ..as divided into t ..o sessions: one, an ad hoc session to
develop a global strategy for the development of integrated pest control;
and second, the regular fifth session 0: the Panel. The latter ..as
opened by William R. Furtick, Director of the ~lant Protection Division,
FAO, who welcomed the Panel and discussed how the serious natur~ of the
shortages and high prices of fertilizer and pesticides ..as affecting
world food and fiber production.

Ray F. Smith was then elected Chairman of the Panel and proceeded
to outline the agenda and the matters to be considered during the meeting.
An ad hoc Panel of Experts on Integrated Pest Control was also formed
to discuss and assist FAa in the development of a Global Cooperative
Project on Integrated Pest Control for consideration for funding by UNEP.
Working papers and country reports then vere distributed for study by
the Panel. Several committees vere formed to review and develop various
aspects of the Panel report and the UNEP proposal.

The next several days ..ere spent in committee meetings, working
sessions and Panel discussions concerning the UNEP proposal, present
status of integrated pest control, methodology and tactics of integrated
control, and preparation of outlines for t ..o sets of Guidelines on Inte
grated Pest Control: one on rice and the other on maize pests. Consi
derable discussion also vas given to the present status of the develop
ment and use of invertebrate virus for pest control.

After th~ Panel's session ..as formally concluded on Friday evening,
October 25, a small drafting committee stayed over through October: to
complete the first draft of the Panel report. The latter will include
several recommendations to FAO on ho.. integrated control may assist in
alleviating the pesticide shortage by minimizin~ use of these chemicals,
and on implementation of training and research programs.

CENTO Seoinar on "Toxicol~gy of Pesticides with Special Reference
to Environmental Hazards, Tehran, Iran (October 20-24, 1974) - This seminar
was attended by Edward H. Glass, entomologist, lIew YorK State Agricultural
Experiment Station, a~ an official delegate of USAID. It was held at ~he

Plant Pests and Diseases Research Institute, EVin, Tehran vith 19 delegates
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and 21 observers from five countries in attendance. An official report
on the Semina~ ~as submitted to CENTO by the organizer of the meeting.

The main concern of the seminar was the toxicology and hazards
of pesticides and their use. Speakers from the United Kingdom stressed
the hazards of pest'cides prior to and during application rather than
pro::'lems of residues and contamination of the environment. One speaker
criticized certain restrictive residue tolerances established by some
governments. Dr. G12ss stated that many developing countries are just
now becomin~ actively ~oncerned with residues, primarily in response to
the need to meet tolerances for products being shipped to countries with
establishec pesticide r?sidue tolerances. In Iran, however, there is a
recently established government unit that is pursuing food residues and
environmental hazards of p~sticide use with a zeal equal to that of the
EPA i~ the United States.

An United Kingdom scientist from the Miniscry of Agriculture,
Fisheries and Food described the work of a colleague on a new type of
protective clothing thought to be suitable for use under tropical con
ditions. He mentioned the need for conducting research in a suitable
locdtion. Dr. Glass remarked in his report on the relevance of this
rese~rch to Virgil Freed's (UC/AID Project advisor) project on p~otective

clothing. He suggested that a cooperative research project between
these two men might be very productive.

Armyworm ,!orksho~, Nairobi, Kenya (January 6-9, 1975) - This work
shop was attcudcd by Altou ~. Sp~rks, entomologist, USDA, Tifton. Georgia
and Everett R. Mitchell, insect ecologist, USDA, Gainesville, Florida,
consultants to the DC/AID/PM Project. The meeting co-sponsors were the
International C~nter of Pest Control and the East African Agriculture
and Forestry Organi7.~tion. Thirty-six scientists, representing 10
countries were invited to present data and discuss all facets of control
of armyworms af several species throughout the world. The primary dis
cussion centered on the African armyworm, Spodoptera exemota. However,
research related to ~. frugipc~da, ~. exigua, ~. littoralis, ~. dolichos,
~. latisfascia, and pertinent research related to Heliothis zea, ~.

viresc~ns, and ~. armigera was also discussed.

The two men reported that it was apparent from the discussions
that the African armyworm is not as cor.sistent a pest in the East
African countries as ~. anmigera. Wher. outbreaks of the armyworm do
occur, however, they stated that the results can be devastating. The
proclaimed forecasting service, in their view, was somewhat less than
satisfactory at the present time. It was evident that much information
is still lacking concerning the basic biology, ecolC'gy, and behavior of
this species. In their opinion, the proposed areas of research listed
i~ the recornmendativns adopted b) the workshop relating to a more basic
understanding of the biology and habits of the African armyworm should
receive the highest consideration. However, they felt that the recom
mend.1tions rel:tting to the use of radar for early detection of this pest
should be vi\;'wed with the realization that the technique is in its for
mative stag<' of de'lelopmL'nt and cannot be utilized fully until more basic
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information is available. The most va~udblc contribution of the *orkshop.
they concluded. was the establishment of lines of co~unications with
scientists working in fields 0= common interest. thus allo*ing for the
exchange of information and materials.

Ad Hoc Government Consultation on Pesticides in Agriculture and
Public Health. Rome. Italy (April 7-11. 1975) - The meeting was held at
FAD Headquarters in Rome with 150 delegates. representing 50 countries,
30 organizations and the chemical industry. in attendance. Channing J.
Fredrickson. TAB. AID/W. and two DC/AID/PM Project consultants, Perry
L. ~dkisson. entomologist. Texas A & X University. and Harold T. Reynolds,
entomologist, University of California. participated at this meeting as
a delegate and observers, respectively.

The Consultation, because of the large number of diverse aspects
to be considered, was divided into 12 sub-co~ittees, each of *~ic~ was
assigned a particular topic. The sub-committees comprised delegations
particularly interested in a given topic, meeting in sessions held con
currently. T~e Consult~tion. in its several ~ub-co~ittees. dealt pri
marily with supply, cos~, registration, safe:y, and other fact0rs as
sociated with use of pesticides in developing countries.

At the meetings of the sub-co~nittees attended by P. L. Adkisson
and H. T. Reynolds, considerable discussion *as given to the need for
training research extens~on *orkers. pest control officials, and farmers
on pesticide safety, methods of applicdtion, dilutions, and non-chemical
altern~tive methods of pest contr01. The need for various types of pesti
cides ~~s noted with added emphasis on t~c necessity for development of
a sound pesticide application technology. It was reconrnended that a panel
of experts be convened to develop application techniques. standardize
evaluation of equipment. suggest uniform methods to assess pesticide
spray deposition, promote training in application, and research on effic~cy

of pesticide application.

Adkisson chaired the sub-committee on Host Plant Resistance ~here

the proposed FAO progra~ on Horizontal Resistance to Crop Pests and
Diseases was considered. This program ~ill be established on approxi
mately 20 crops in various cooperating countries.

Hal Reynolds ~as chairman of the session on the proposed ImEP/FAO
Cooperative Global Program for the Development an~ Application of Inte
grated Pest Control in Agriculture. The sub-committ~e strongly supported
a proposal for regional programs on coteon, rice, maize, millets, sorghum.
fruits, and olives within the Global Program. An informal session ~as

later held to discuss the possibilities of application of part of the
FAO/UNDP Cotton Pest Control Project within the framework of the proposed
Global ?rogram. Iran and Turkey expressed strong interest in the pro
posal. and Iran indicated the possibility that some funds to support
work in their country might be made available. Pakistan has already
prepared a scheme on the introduction of integrated techniques in cotton
and rice. o~t implementation has been delayed due to lack of expertise.
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T. Buyckx repo.t~d t.1at l~DP is preparing a large project on cotton production
and use t!l.:lt :Jill include a pest control component. UNDP is also interested
in supporting ~hc Globai Pr0grac on integrated control.

In the general pl~nary session, W. Furtick indicated a restructuring
of FAO ~ill occur ~ith .he establishment of an international coordinating
secretariat an~ several region.'l programz. Increas~d e~phasis ~ill be placed
on host plant resistance ~nc cr.'p loss appraisal. There ~ill also be some
restructuring of various Pan~ls a~~ working Parties to pr.ovide more flexi
bility. A ?roposed FAO Committee of Exper~s ~u Pest Control ~ill revie~ and
provide guidance on FAa policies and programs in the area of pest control,
including the activities of other panel~.

R. Gonzalez (FAa) reported that' ?lans Nere unde~ay f0r basic training
programs in integrated control in Chil~, Perl:, Brazil and Colombia schedul~d

to be held in 1976 and 1977.

In sU~4ry. the meeting served well to advdnce me~ber government sup
port for nceded budgetary increases ~n the area of plant protection acti
vities. The recommendations for initiation of the Global Cooperative Pro
gram for Integrated Control were received ~armly, as was the proposal for an
F~O program on Hori7.ontal Resistance to Crop Pests and Diseases. Indus~ry,

especially. contributed strongly throughout the meeting, adding substantially
to its success.

E. PROJECT LIAISON ACTIVITIES

CH-lMYT. l-lexico City. Mexico (August 1-3, 1974) - Project advisors,
Ed~ard H. Glass, New York State ~gr1:ultural Zxper1T,ent Station, and H. David
Thurston, Corne)l University, visited Mexico for the purpose of discussing
with CUmYT personnel the proposed research proj ect, "Strengthening C::-op
Protection in Asia," (developed by the Advisory Group of the UC/AID Pest
~anagemcnt Project) in term~ of coordination and cooperation with CIMMYT's
programs and activities.

Their discussion with the scientific personnel confirmed their belief
that the crop protection ?rogram of this institute as it relates to maize
is ~xcellent and is being pursued effectively. Their primary emphasis,
except for local situations, in crop protection on maize is placed on the
development of host resistance to pests.

Glass and Thurston felt that, considering CIMMYT's constraints of
personnel and budget, this approach is correct even though it is very
\imited and leaves serious g~ps in efforts to develop the crop protection
systems required to prevent s~rious losses due to pests. They emphasized
that the magnitude and divP~~ity of crop protection problems throughout
the ~aize growing regior~ ~f the developing countries is much too great
to be handled by a fp'. scientists working in :md out from a single in
sti-lite. It ~as ~t..1.I, :heTefore. taat CIMMYT scientiEts concentrate on
brl.u~ng for resistance, an operation which they stated co~ld be done
mO:it effectively at a center ~ith help from cooperators in key regions.
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On the other hand, they reported, such crop protection activities
as deter~ining seasonal occurrence of pest organis~s, principal periods
of infection, etiology of plnnt disenses, ~iology and population dynamics
of insects, etc. must be conducted locally and can best be accomplished
by resident scientists.

The two men concluded, therefore, that the proposed UC/AID Project
for strengthening crop protection in Asia cannot b~ readily done by CIMMYT,
even with additional funding. Such a project, however, in their view
would complement and s~rengthen CI~~T's program and be of direct assistznce
in terms of evaluating their maize populations in Asia 3nd adapting the~

to 10c~1 pest complexes.

Pakistan (August 8-22, 1974) - Carl S. Koehler travelled to Pakistan
for the primary purpose of serving as an advisor, representing the UC/AID
Pest Management Project, to a USDA!ARS team reviewing a newly funded project
on pest management research on rice, ~aize, sugar cane and cotton in Pakistan.
Because the three ARS cooperating scientists had never before visited
Pakistan, visits to various research and other institutions were considered
necessary in order to achieve a grasp of research facilities and capabil
ities prior to the preparation of a plan of work. In this regard, the
1972 UC/AID multidisciplinary stud~ team report "Plant Protection in Turkey,
Iran, Afghanistan, and Pakistan"'was considered a valuable backgrou:ld do
cument.

The pest t::anagement project is to be administered by the Agri
cultural Research Co~ncil of the government of Pakistan. Up to this
time, this central government agency had had no research capability of
its own, merely adrninisr.~ring funding of research projects. Koehler stated
toat a definite movement was underway to conduct various research efforts
on an all-Pakistan basis. This is a departure from the recent past, whe:l
each of the four provinces seemed in pursuit of its own research activi
ties, with little regard for coordination with other provinces (refer to
study tea~ report, cited above).

The three ARS cooperating s~ientists prepared a comprehensive
report on the results of their trip. Koehler's evaluaticn of the project
was that it is a large undertaking necessitating proper ~00rdination and
discipline integration. In his opinion. the success or failure of ~he

project will depend heavily on whether a competent U.S. plant prQtection
advisor can be headquartered in Pakistan to work closely with the project
coordinator, particularly during the initial two years of the project.
He considered that USAID would be one of the more likely agencies to
provide such an advisor, perhaps by means of the Abricultural Research
Development Loan recently awarded Pakistan.

Munich, Federal Republic of Germany (September 3-6, 1974) - Project
Director, Ray F. Smith, travelled to Munich for the purpose of partici
pating in the meetings of the governing board and International Committee
of ICIPE. Dr. S~ith stated in his report that ICIPE was at a turning
point in its development and was seeking new funds and a new base of
funding. However, at that time they had great constraints in h;nding
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and c~th the International Comrr.ittee and the governing board made cer
tain decisions which limited the scope of ICIPE in the immediate future
or until additional funds were found. The International Committee
recommended that ICIrE should not involve itself directly in integrated
pest control, but should contribut~ by keeping in close touch with
ins~it~tes that do in~egrated contr~l research and by strengthening
ecological aspects of ICIPE's research program. This was later con
firmed by the governing board. It was also recommended that there be
no expansion of staff of ICIPE until adequate funding could be found
for their current operation.

Rome, Italy (September 7-11. 1974) - After the ICIPE oeetings, Ray
Smith continued to Rome for the purpose of discussing liaison between
the Food and Agriculture Organization of the United Nations and the
University of California/AID Pest H~:lagement Project. ~Iost of the dis
cussion involved personnel of the Plant Protection Divi~ion. Among the
topics discussed was the prcposed membership of the FAa Panel of Experts
on Integrated Pest Control for the next four years. A list of the per
sons to be invited to the Panel meeting to be held in October 1974 was
also discussed. Important to the discussion was the relationship between
FAD and UNEP with respect to the institution of a ~loba~ plan for the
development of integrated pest control in developing countries. The
government of Iran had been quite active in this area, ~~C ~n fact had
only a very limited number of people with experience in this field.

Considerable time was also spent on developing the agenda for
the FAO Panel Meeting on Integrated Pest Control. Sm~th also discussed
the plnns for the FAD/Industry Seminar on the Safe and Effective Use
of Pesticides to be held in Nairobi in November 1974. The UC/AID Pest
Management Project agreed to participate in that seminar and to encourage
participation from the African countries.

Another topic discussed was the terms of reference and operational
rules and procedures for the governin~ board for the new Southeast Asia
Crop Protection Program. Apparen~l~ a separate governing board needed to
be devised for the operation of the UNDP section of the regional program.
Although this will ;,e very closely coordinated with the oth~r parts of
the regional program, legal requirements made a separate autonomous
governing board essential.

F. SPECIAL STUDY TEAMS FOR USAID MISSIONS

Analysis o~ Pesticide Use in Pakistan: Team members were W.E. Yates.
agricultural engineer, University of California. Davis; R.C. Maxwell,
pesticide s?ecialist. Washington State University; and J.E. Davies, medical
examiner and pathologist. University of Miami, Florida.

This study of pesticide use in Paki~tan was initiated as a result of
a request from the Central Department of Plant Protection to USAID,
Islamabad through the Economic Affairs Division of the Government of
Pakistan. This Department is responsible for all aerial spraying and
for general aJministration of federal regulations on pcsticiae registration,
handling and use. Their request to USAID was for technical ansistance on
the safe use of agricultural pesticides. This request was transmitted to
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AID/Washington and approved. The UC/AID Pest Managemen~ pr~ject was then
asked to organize a study team to carry out the request.

Accordingly, the three people mentioiled above were contacted, hired
as co~sultants and sent to Pakistan for six weeks during July and August
1974. Specifically, they were asked to:

1) Evaluate p=esent use of pesticides under local conditions.

2) Make reco~,end~tions for adopting necessary preca~tions and
safety measur€~ appropriate for large scale use of pesticides
in Pakistan.

3) Provide techical advice on symptoms caused by pesticide
poi&oning and recommen~ para-medical treatment, including
antidotes.

4) Evaluate possible pesticide pollution problems and make
recommendations for evaluating and minimizing hazards.

The study team visited the major cities of Karachi, Hyderabad,
Multan, Lyallpur, Lahore, Islamabad and Peshawar during their trip in
order to meet with directors and scientists at various research insti
tutes and universities. Trips we=e arranged from these cities to visit
provincial, district, and local village a,eas where pesticides and appli
cation equipment were stored. Many trips were made to see field conditions
and field applications of pesticides by progressive farmers and some small
farmer application activities. Discussions were held with many of the
Agricultural Extension st~~f, including Agricultural Assistants,
Field Assistants and farm ~aborers at the places visited.

The study team reported that the procurement and administration of
pesticides in Pakistan continues to be a serious problem which interferes
with the effective use of pesticides and the development and use of
safety procedures. Until the 1973 crop season, all pesticides were
procured and distributed by the Central and Provincial Governm~nts.

However, this system proved to be inadequate to meet the country's needs and
millions of dollars worth of pesticides were reported to have deteriorated
in government storage. Just prior to t~e 1973 crop sea~on, 11 private
distributors were allowed to participate in the distribution and sale
of pesticides in the Punjab province.

A major disadvantage of this procu~ement program, the report noted, was
the uncertainty of an adequate supply of the right pesticide at the
right time each year, no matter if it involved public or private dis
tributio~. The team was informed that pesticides may not be received at
all; they may be received in smaller quantities than anticipated; or they
may arrive too late to be used effectively that season. In the latter
case, the pesticide must be stored until the next season or perhaps even
longer. These stored materials present ~ hazard, particularly under
conditions existing in Pakistan, and they are subject to rapid deterior
atIon because of high temperatures. Other problems created by the uncer
tain supply of pesticides, the study team indica tee, include the following:
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1) Gro~ers purchased pesticides long before they needed them in order
to be assured of an adequate supply. If ti.e pest problem did
not develop, the pesticide may have been usea for pests or
crops not covered by the directions.

2) Lack of suitable pesticides encouraged use of more readily avail
able pesticides which may have been less effective or not labelled
for the inter.ded use.

3) Mixtures of several pesticides were sometimes used simply to
extend the use of a preferred pesticide which was in short
supply. Such mixtures are ofter. not tested and could increase
risk to spra)~en and crops and reduce effectiveness of pest control.

The survey team visited 4 pesticide fo~ulation plants, one of which
also manufactured BHC anci DD~. They noted a wide range of conditions,
from very ~ood to poor, in these plants relative to worker safety and
protective clothing utilized by the workers. The most unsatisfactory con
d~tions were generally found in granular or dust formulating facilities.
One of the areas that appeared very hazardous was a bagging operation of BHC
and DDT wettable powder. The work area of this plant ~as not sufficiently
ventilated, and the workers did not have adequate protective clothing.

The team remarked that there ~as a great deal of variability in the
strength of containers used for pesticides in Pakistan. Some 45-gallon
drums contained extra heavy rims and heavy gauge steel that survived rough
handling without leaking. On the other hand, they found leaking 5.5-ga1lon
metal containers containing Guthion in several storage areas. In one such
area, they revorted that about 200 of these metal containers were completely
empty. Th~ir contents, about 1000 ballons of Guthion, had leaked out
during transport on railway cars. The team expressed the ccncern that
"spills" of this kind might no:: be properly cared for and would result in
contamination of commodities, including food, ~hich might be transported
in the same railway cars at a later time.

Pesticide storage areas of the Department of Agriculture, Extension,
were visited by the study team and found to be extremely poor. In ~ny

instances. drums were stored in the open where they were subjected t~ rain
and temperatures above 100 OF. Many of these were so badly corroded that
they were leaking and identifying marks were completely gone. An accumulation
of spilled pesticides - liquids, dusts, and granules - was evident in most
of the storage areas visi~ed by team members. Some covered storage ~as

generally available and used primarily for bags of pesticides and spray
equipment.

The UC/AID team regularly asked and observed the safety equipment and
procedures used during spraying operations. They were pleased to find
that all government officials were very much aware of the hazards and
necessary precautions that spray applicators should follow. They were given
several brochures and leaflets that were published on this subject.
However. th~y noted that the man doing the application was often not ade
quately tr~ined and did not fully recognize the hazards.

252



Mixing and loading operations are very hazardous since the operator
may be exposed to the concentrated material. Members of the team
repeatedly say mixing operations where the loader, Yith bare hands. bare
f~et. and cotton clothing, poured conce~trated materials such as Endrin.
Guthion. Meta-SystoX, Zolone or DDT, into scalI measuring vessels and
then into an open mixing tank. However, the l:lOst serious safety problem
noted by the study team was related tn the basic design of the application
equipcent. The hand sprayers required the operators to _~lk through the
sprayed area, resulting in their becoming yetted by the applied material.
Lack of proper maintenance of this equipment could also directly expose
the operator because of leaky gaskets, hose. etc. Because of these factors,
many persons related to the team that ft was very common for the workers to
develop nausea, headaches. etc. ~s a result, some large farmers found it
difficult to hire operators for ~heir spray equipment.

In order to improve the present situation regarding pesticide use in
Pakistan, the study team report ~de spe~ific suggestions on pesticide
regulations related to registration. establishment of toxicity categories,
and a special "restricted" use category for certain dangerous compounds.
S~ggestions were also given on ~ethods to increase the involve~ent of t~e

private sector in the sales and distribution of pesticides with the
Agricultural Extension Service providing an increased effort in demon
stratio~. advisement, and education o~ th~ use of pesticides. The report
stated that rigid sta~dards for quality control on granular formulations
of highly toxic pesticides were of utmost importance.

Several factors related to reducing losses and hazards during dis
tribution were mentioned in the report. This included distribution in
consu~er-sized containers, attachment of label with in~redicnts. pre
cautions and directions for use on each container. Also mentioned were
minimum standards for strength of containers and storage conditions to
minimize loss during transport or due to severe climatic conditions.

The team also recommended that a professional agricultural engineering
research station be established to design and develop suitable pesticide
application equipment for conditions in Pakistan. This unit could
effectively assist in training Agricultural Extension staff on application
techniques to improve efficacy and minimize hazards. The report emphasized
that toxic compounds placed in a "restricted" use category should only
be applied by qualified applicators utilizing specified protective clothing.

The report urged that federal support of health oriented agencies
be given to establish centers to assist in the diagnosis and treatment
of pesticide poisoning cases. The ~stablis~cnt of a central registry to
document all pesticide poisoning of humans, fish, wildlife and livestock
was also rec~'Jmended. In addition, the provision of federal funds to
support field research studies on human health problems of pesticides and
educational programs on pesticide safety was suggested.
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Analysis of Pesticide Handling and Use in South Vietnam: This study
was initiated in response to a request fro~ the South Vietnamese government
to the USAID Mission in Saigon. It was performed by Boysie E. Day,
plant pathologist, University of California, Berkeley, during the period
February - March, 1974, under the sponsorship of the UC!AID project.

Dr. Day arrived in South Vietnam on February 18 and proceeded to
visit the agricultural areas in the vicinity of Tuy Hoa and Nha Trang in
the central coastal area and near Can Tho in the Mekong Delta during the
course of his stay in that country. The purpose of his trip was to consult
on proble~s relating to pest canage~ent policies and procedures with
particular regard to the safe and efficient emplo~ent of pesticides in
plant protection. He carried out his assig~ent by obtaining info~tion

and opinions from both field observations and direct contact with personnel
in public and rrivate agencies. such as the University of Sai.gon, Paste:_
Institute, Thanh Son Co., and Shell Company Formulation Plant. He also
held many discussions and conferences with agricultural officials in the
Kinistry of Agriculture, the Agricultura: Research Institute and the
Plant Protection Service to gain a comprehensive understanding of the
pr~vailing crop protection situation in South Vietnam.

Dr. Day's report stated that the regulation of the importation,
form~lation, distribution and use of pesticides in Sout~ Vietnam is largely
vested in the Plant Protection Service. This agency also has such other
functions as pest and disease detection, survey and asse£sment of losses,
plant quarantine, experimental work on pest control technology and the
mounting of governmental pest abatement campaigns when appropriate. Its
responsibilities are numerous, ranging from the direct delivery of pest
~nagement services to the exercise of governmental policy powers in
matters relating to pesticides and plant protection. In the latter
capacity, it is the principal agzncy involved in the administration of the
government decree of May 9, 1966.

This decree defines insecticides, herbicides, fungicides, etc., as
plant protection chemicals subject to regulation. It is specified that
only designated personsmay manufacture or formulate these mat·~rials and
import the necessary teel·nical grade materials to do so. It also provides
that a license to manufacture pesticides may be granted to firms by the
Commissioner of the Economy upon certification by the Ministry of Agri
culture that the appltcant is properly qualified and that there is a need
for the product. The -,: ,du ~ts to be manufactured must be registered with
the Plant Protection Service which issues a "certificate of verification"
authorizing manufacture and sale.

Official requirements for labelling the pesticide container are also
specified in the decree. The label must state the nature and content of
active ingredients and explain how to use the material. Ccnditions
requiring display of the skull and cross~ones are F~escribed, and a system
of colored bands is specified to appear on labels. The most toxic materials
are indicated by orange color bands. while banes of yellow and green on
the labels indicate successively lower ma~lian toxicity.
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Regarding the routine handling of p~sticides in fo~u1ation plants,
the report stated that ~nufacturers ~ere sensitive to the hazards inherent
in s~ch operations. For ex~~ple, Dr. Day observed materials being trans
ferred frow shippir.g containers to mixing vats by puoping or other methods
that reduced the exposure of personnel. He found that sanitation procedures
~n f( rculation plants ranged fro~ fair to excellent for routine ~~xing and
packaging. However, the need to mount bottling ~~chine~·over waste
recovery sinks was not recognized nor ~~s packing line nach~nery designed
or arranged for easy decontar.lination in the evel:'t of "spills." In one
plant visited by Dr. Day, persons exposed to an organophosphate pesticide
on the packaging line were rotated periodIcally to other kinds of ~~rk.

Cholinesterase levels were routinely monitored in these ~~rkers through
an arrangewent with the Pasteur Institute in Saigon, but he did not deter
mine to ~hat extent and under what arrangewents this diagnostic capability
was be~ng utilized.

The reporr. cited a notable deficiency a~ng fOTWulators in quality
control analysis. The formulation plants were not co~nly equipped and
staffed to perform precise analyses of the technical grade pesticides
received fro~ manufacturers. This uncertain quality control by for:u
lators was matched by an uncertain surveiliance of product quality by the
Plant Protection Service. This latter agency did not have the facilities
for pesticide quality surveillance and the detection 0: error and frau~.

As ~ result of this ineffective quality c0ntrol and supervision, the~e

"as a "'idespread suspicion that pesticides in South Vietr:·3.m were o~ten being
f~auduiently or erroneously labelled. Suspicion fell upon basi~ formuI3~~rs

and all others in the supply chain, but particularly upon retailers who
repackaged the pesticides for s~~ll lot sale.

Dr. Day reported that faulty packaging was also a serious deficiency
in the formulation of pesticides. Liquid fornulations were co~nly

packaged in glass bottles with labels attached with rice paste. Under
the prevailing high hunidity, labels frequently beca~~ detached froc
bottles. This was so cocmonplace in retail outlets that Dr. Day found
that perhaps one bottle in 10 or 20 might have a loose or misplaced label.

Observations of retail store outlets by Dr. Day demonstrated that
storekeepers often opened pesticide containers and dispensed the contents
in amounts appropriate to the need of the customer. This was particularly
true of granular materials, such as Basudin, a 10% Diazinon cixture for
~ulated on sand. This insecticide was often weighed into polyethylene
bags and marketed without labcl&. Fortunately, ho~ever, the material
has a distinctive appearance and appeared to be readily identified in
agricultural channels.

The practice of re?ackaging pesticides frequently resulted in spilling,
the report noted. This was visibly evident on the floore and counter
tops of retail stores visited by Dr. Day. The label admonition to

"Keep out of Reach of Children"was universally ignored and barefoot chil
dren were seen to track through pesticide spills and to play near low
boxes ar.d 5~elves stocked with pesticides. Despite this situation, mer
chants were well aware that certain materials required special handling
precaution~.
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The application of these agricultural pesticides was usually done by
the farmer himself or by a member of his family. Liquid pesticides in
rice and row crops were essentially universally applied by hand-carried
or ~ackpack sprayers, and granular materials were thro~~ by hand. Sprayers
we : equipped with adjustable cone nozzles, and the operator set these to
sp:Jy a pattern judged by him to be mos~ effective. He then slowly waded
through the crop swinging the spray nozzle in an"arc ahead of himself.
Spray operators wer~ seen to spray in both directions relative to the wind
and rarely took the trouble to walk to the windward side cf the field to
work downwind and avoid spray drift to themselves. The report also stated
that applicators were known to mix different kinds of pesticides or mix
them with fertilizers without recognizing that chemical reaction or alter
ation of physical properties of these ~terials could result.

The report cited the great need for improved and enlightened pest
management in South Vietnam. Dr. Day felt that this need could be met by
measures directed toward a Letter information and educational base and a
stronger technologj~al and managerial basis for pest abatement activittes
in both the private and governmental sectors. He presented a list of 14
recommendations by which this base might be achieved and evaluated them
in terms of upgrading personnel, improvement in materials and methods,
acquisition of information, occupational and public health, environmental
protection, regulatory activitips and imprcved communication.

Dr. Day considered the first priority for improvement of plant pro
tection to be a general upgrading of the technical competence of pest
management personnel in South Vietnam at all levels - from the farmer
and field worker to the administrator and industrialist. Better and safer
pest management in South '·~am, he felt, could be achieved by having
better trained people at. i levels of operations. by strengthening and
diversifying available methods a~d materials, and by the realistic, con
scientious and humane administration of suitdble laws and regulations.
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Appendix 1.

Financial Sucmarv

Expenditures for the period July 1, 1971 to December 31, 1974,

on Project AID/csd 3296, Pest Management and Related Environmental

Protection, appear on the following table:

Salaries a~d Wages •

Ccnsultants

Employee Benefits

Overhead

Travel, Transportation and
Allowances . . • .

Other Direct Costs

Equipment

Subcontracts • • • • • •
North Carolina State University
Cornell University
University of Miami

$ 133,187

127,592

12,851

69,376

186,659

89,387

13,595

117,928

$ 750,575

Upon termination of the first contract, a ~ew three-year

contract has been approved with total expenditures projected at

$903,000 for the period.
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Appendix 2.

UC/AID Ad F.oc Pest Management Advisory Group

Dr. Ray F. Seith, Project Director
Pro~essor of Ento~ology

Depart~ent of Entomological Sciences
University of California
Berkeley, C2lifornia 94720

or 3092 Bedaro Co~rt

Lafayette, California S4549

Dr. J. La~7e~ce Apple
Professor of Plant Pathology and Assistant Director
Agricultural Expericenc Station
North Carolina State University
PO Box 5847
R3leigh, ~orth Carolina 27607

or 1208 Bancroft Drive
-- Raleigh, North Carolina 27609

Dr. Allyn A. Cook
Professor of Plant Pathology
Plant Virus Laboratory
Department of Plant Pathology
University of Florida
Gainesville, Florida 32601

Mr. Channing J. Fredrickson, Project Manager
Agency for International Development
TAB/ACR Rooe 2239 New State
Wa=hington, D.C. 20523

or 9519 Bent Creek Lane
-- Vienna, Virginia 22180

Dr. John E. Davies
Departcent of Epideeiology
university of }liaei Medical School
PO Box 520875, Biscayne Annex
Miami, Florida 33152

Dr. Virgil H. Freed
Professor and Head of Depart~ent

Departctnt of "Agricultural Chemistry
Oregon State University
Corvallis, Oregon 97331
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(415) 642-6660 (office
(415) 935-5943 (home)

(919) 737-2665 (office
(919) 782-0479 (home)

(904) 392-1871 (office
(904) 378-9531 (hooe)

(202) 632-8605/79l6/934~

(703) 759-2829 (home)

(305) 547-6973 (office'
547-6985 "

(305) 235-6230 (hoce)

(503) 754-1345 (office

(503) 752-2907 (hooe)





1971-1975
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Appendix 3.

Drs. Joseph Sasser, Harold Revnolds, Willia~ Meggitt and Teddv Hebert 

October 14 - ~ovember 20, 1972 to Ethiopia, Kenya, Nigeria~ Ghana,

Lesotho, Mali and Niger to evaluate plant protection 3nd cake recom

mendations.

6.

7. Drs. Leo Caltagirone, J.R. Orsenigo, ~alter Kaiser and Merlin Allen 

October 15 - November 27, 1972 to Guateoala, Panaca, El Salvador,

Costa Rica, Nicaragua, Colocbia, Dooonican Republic to evaluate plant

protection and cake recoromendations.

Su~ry of Overseas Activities of Consultants and Project

Pe~sonnel of the University of Califorr.ia/USAID Pest

Manage~ent and Related Environ~ental Protection Project

reco~endations. Report sub~itted June 1972.

5. Drs. Eddie Echandi, ~yron Schenke. Johr. ~~)K~. E.L. Nigh and Gerald

Weekrnan - October 1 - November 15, 15;2 to Venezuela, B=azil,

Uruguay, Paraguay, Ecuador and Bolovia to evaluate p13nt protection

and formulate reco~endations.

2. Drs. Rav Smith and J. La~~ence ADnle - Feb~~ary 12 - ~~rch 25, 1972

to Brazil, Uruguay, Bolivia, Peru, Ecuador, Colo~bia, Pana~a and

Guatemala to evaulate plant protection and fo~late recocwendations.

Report submitted September 1972.

3. Drs. George Cavin, Rav Gro~an, Orvin Burnside and Dewey Raski 

September 5 - October 12, 1972 to ~orocco, Tunisia, Libya, Jordan

and Lebanon to evaluate plant protection and formulate reco~endations.

4. Drs. Carl Koehler, william Mai, Robert Zimdahl and Rov ~ilcoxson 

September 5 - October 15, 1972 to Tu~key, Ira~Afghanistan and

Pakistan to evaluate plant prote~tion and formulate reco~endations.

1. Drs. Edvard Glass, H. David Thurston, Ivan Thomason, Roy Smith 

October 16 - ~ove~b~r 24, 1971 to Philippines, Thailand, Y~laysia,

Taivan, Hong Kong, Singapore and Japan to evaluate the plant pro

tection situations of the various countries and to fo~ulate



8. Dr. Ray Smith - January 30 - February 3, 1973, to Ro~e, Italy, to

present paper of Technical Advisory Co~ttee of Consultative Group

O~ International Agricultural Research.

9. Dr. Leo Caltagirone - February 25 - March 2, 1973, to attend a seminar on

"Potentials of Field Beans and Other Food Legumes in Latin America"

in Cali, Colombia. Report submitted March 20, 1974.

10. Dr. J. Lawrence Apole - March 24 - April 2, 1973, to Turria1ba, Costa

Rica, to Tropical Ecology Workshop (TEW). (NSF paid part of it.)

Report submitted May 8, 1973.

11. Drs. Virgil Freed and John E. Davies - April 6-15, 1973 to Central

and South America, ~o discuss pesticide management prob1e=s with

USAID ~ssions and local people. Report submitted August 30, 1973.

12. Dr. Ric~~rd P. Norgaard - May 8-16, 1973, to: a) International Symposium

on Crop Protection, Rijksuniversiteit-Ghent, Belgium; b) Conference

on Plant Protection Economy, European and Mediterranean Plant Pro-

tection Organization, Brussels, Belgium. Report submitted August 20, 1973.

13. George Cavin, Robert Rhode, J.D. Shaw and David Kirpatrick - May 12-20, 1973,

to participate in Mediterranean Fruit fly Workshop in Panama,

Costa Rica, Nicaragua, Guatemala and Mexico.

14. Dr. Albert Grigarick - May 2l-29 r 1973, to: a) Seminar on P1~nt Protection

by West Africa Ric~ Development Association in Monrovia, Liberia;

b) B.U.D./Senegal to observe pest problems of vegetable crops,

Dakar, Senegal. Report submitted August 27, 1973.

15. Dr. David Thurston - June 6-8, 1973, to attend Workshop on "Dovny Mildews

of Sorghum and Corn" in Corpus Christi, Texas. Report submitted

July 19, 1974.
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16. Dr. Rav S~ith - June 9 - July 14, 1973, to: a) EPPO, Switzerland to

~cct ~ith Dr. Gus ~~thys, Director-General; b) Joint EPPO/IOBC/~RS

Co~ference on Integrated Approaches in Plant Protection, Vienna;

c) FAO ~orking Party of Experts on Pest Resistance to Pesticides

(9th session) Ro~e; d) Met ~ith Doug ~aterhousc, CSIRO and

Peter Haskell of COPR in Loncon; e) Ad ::oc '~onsultation on Inter

national Plan: Prctectlo~, FAO. Ro~e. Report sub~itted August 27, 1973.

17. Dr. Eddie Echanci - June 18-22, 1973, to Guayaquil, Ecuador to attend

the 5th International Cacao Research Conference. Report sub~tted

July 27, 1973.

18. Ir. ~ve Schlegel - Jcne 26-30, 1973, to MAS Meeting on "Science and

Man in the Aoericas" sponsored jointly with Consejo Naciona1 de

Cienc1as y Tecno10gia of Mexico. Report subr"itted February 13, 1974.

19. Dr. Virbil Freec - June 30 - July 6, 1973, ~s a fol10w-~p to visit by

Freed ana Davi~s to set up training activity for pesticide man'~be~en:

in E1 Salvador. Report suboit~ed August 30, 1974.

20. Dr. David Schlegel - August 21-24, 1973, to Qu~bec, Canada to attend

2no International Conference on Comparative Virology. Report

suboitted Feoruary 13, 1974.

21. Dr. Ray Soith - Septeober 10-18, 1'73, to Kiev and Rooe t~ attend

Conference on Integrated Pest Management.

22. Mr. George Cavin - Noveober 12-16, 19'3, to attend IOBC/SORP Working

Group for Control of Rhagoletis and Ceratitis Capita and Me~ting ~f

Joint Division of FAO/L\EA Use of Sterile Male Technique for Fruit

Fly Control, in Vienna, Austria. Report submitted April 12, 1974.

23. Dr. K~nneth Trammel - Nov~~ber 19-22. 1973, 3rd International Sy:posiu=

on Chemical and Toxicological Asp~cts of Environmental Quality in

Tokyo. Report submitted March 21, 19i4.
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25. John Davies. Steve Poznanski. Virgil FIeed. Perry Adkisson, Ray S~ith

and Lou Falcon - Workshop on P~siicide Management in ~1 Salvador.

December 3-7, 1973.

24. Dr. Davie Thurston - December 2-9, 1973, to attend 3rd International

S~oeiUQ on Tropical Root Crops at IITA in Ibadan, Nigeria.

Report submitted March 22, 1974.

fo110,--up to

Report submitted

Mr. Stephen Poznanski - February 18 - March 2, 1974,

Pesticide Hanagement Seminar held in E1 Salvador.

April 11, 1974.

30.

31. Dr. ~o Caltagirone - March 10-16, 1974, to attend IXth Meeting of

Latin-American AAsod.ation of Flant technologists in Panama. Report

submitted July 18. 1974.

29. Dr. David Th~rston - February 11-21, 1974, to West Lafayette, Indiana.

to attend a ~rkshop on corn diseases at Purdue University. Keport

submitted January 10, 1975.

28. Dr. Borsie Day - Februa=;- 8 - March 2, 1974. Pest Management and the

Effici~t Use and Safe Handling of Pesticides in Viet Nam.

RepQrt submitted July 10, 1974.

27. Dr. Ray Smith - December 31, 1973 - February 7. 1974: a) member of

U.S. delegati~n to Pugwash Meeting in India; b) discuss plant

protection problems ~th USAID Missions and local governments in

Dacca, Karachi, Islamabad. Ludhi~~a, Kuching. Kuala Lumpur., Jakarta

and Manila. Report submitted June 19, 1974.

26. Dr. A1lyn Cook - December 9-14, 1973. to attend 13th Meeting of

Caribbean Division of Ace~ican Phytopathological Soci~~y in San

Jose: Costa Rica. Report submitted March 21. 1974.



32. Mr. Stepnen Poznanski - April 3-14, 1974, to finalize plans for

Pesticide Management Workshop in Jakarta, Indonesia. Report

sub~tted June 12, 1974.

33. Dr. William Snyder - April 7-25, 1974, to Tunisia to evaluate disease

situation in rlatepalm plantings in the South. Report submitted

Octob~r 22, 1~74.

34. Dr. David Thurston - April 8-11, 1974, to attend Symposium on Protection

of Horticu1tura: Crops from Pests, Diseases and Weeds in Trinidad.

Report submitted June II, 1974.

35. Dr. Lou Falcon - Ap=i1 22-26, :974, to attend 3rd FAO/IAEA Research

Meeting on Ecology and Behavior of Heliothis C~mplex as Related to

Sterile Male Technique, MOnterrey, Mexico. Report submitted J~ly 19, 1974.

3&. Dr. Ray Smith - April 22 - May 1, 1974, Conferp.nce on "Insec::'i.cides

for the F'lture: Needo and Prospects" at Bellagio, Italy and FAD/Rome

to discu~s coordination for FAD and UC/AID Project. Report submitted

July 3, 1974.

37. Mr. George Cavin - May 13-17, 1974 to Mali, Cameroon and Chad; and

June 3-9, 1974 to Ethiopia and the Sudan. to discuss locust problems

in Africa and anr.ua1 Council Meeting of Desert Locust Control

Organization. Report submitted October 2, 1974.

38. Dr. J~~es Smith - June 3-8, 1974. Insect Problems of Annual and Pe~ennia1

?orages on North Andros Island. Bahamas. Report s~bmlLted July 19. 1974.

39. Drs. John E. Davies and Virgil Freed - June 9-13, 1974. fo11ow-~p to

Pesticide Management Workshop in E1 Salvador. Report submitted

September 30, 1974.

40. Dr. David E. Schlegel - June 10-12. llH4, to attend Workshop on "Professional

Docto"ate in Pest Management" in Hawaii. Report submitted July 5. 1974.
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41. Steve Poznanski, Ray Smith, Virgil Freed. Ian Tinsley, John Davies.

B. Dwight Culver, Wes1ev Yates, June 26 - August 9. 1974, present

pest management ~rkshop in Indonesia. Report submitted November 7, 1974.

42. Drs. Theo Watson and Winfield Sterling - July 2-17, 1974. to make an

appraisal of cotton insect pest problems in Egypt. Report submitted
~

August 13. 1974.

43. Joseph Davis, Wesley Yates and Richard }~xwe~l - July 15, 1974. to

Pakistan to evaluate needs for and development of pesticid~ management

and safe use of pesticides in Pakistan. Report submitted February 13, 1975

44. Drs. Ray Smith, Virgil Freed and John Davies - July 15-17, 1974, to consult

with USAID Mission and officials for Pesticide Management Workshop

to be held in Manila in 1975. Report submitted November 27, 1974.

45. Dr. James Smith - July 29 - August I, 1974, Appraisal of Insect

Pest Problems of Annual and Perennial Forages on North Andros Island.

Bahamas. Report submitted November 5, 1974.

46. Dr. Edward Glass - July 31 - August 3, 1974, Mer-ico. to attend meetings

~ith CIMMYT personnel. Report suhmitted November 27, 1974.

47. Dr. Carl Koehler - August 8-22, 1974, to Pakistan as advisor to USDA/ARS

team revi~ing ne~ly funded project on pest management research on

rice, maize, sugarcane and cotton. Report submitted October 1. 1974.

48. Drs. Ray Smith and Ed Glass - August 27 - September 1, 1974, to pr~sent

papers at EPPO Conference on Integrated Control in Horticultural

Crops, Kiev, USSR. Report submitted January 31. 1975.

49. Drs. Lou Falco~Perry Lee Adkisson and David Thurston - October 15-25,1974,

to attend FAO Panel of Experts on Integrated Pest Control. 5th

Session, Rome. Report submitted February 5. 1975.
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50. Mr. Stephen Poznanski - October 16-30, 1974, El Salvador, follow-up of pest

management ~~rkshop and checking quality control in pesticide

residue labo~atory, etc. Report submitted January 13, 1975.

51. Dr. Ed~~rd Glass - October 18-26, ~974, to attend CENrO Seminar and to

present paper on integrated pest control, held in Tehran, I~ar..

Report submitted January la, 1975.

52. Dr. Ray Smith - October 30 - November la, 1974, from Rome to Nairobi

to Ro~e, to attend FAD Industry Semina~ on "Safe and Effective Use of

Pesticides in Africa." Report submitted February 4, 1975.

53. Mr. Stephen Poznanski - November 20 - December 11, 1974, as follow-up

to pest management '~rkshop held in El Salvador.

54. Dr. Alton Sparks and Dr. Everett Mitchell - January 6-9, 1975, to

Nairobi, Kenya, to attend ICIPE Workshop on Spodoptera.

55. John E. D~vies, Virgil F~eed. Steve Poznanski and Ray Smith -

January 30 - February 13, 1975, to Jakarta, Indonesia, as a follow-up

to the Pest Management Seminar/Workshop held in Jakorta. Report

submitted June 4, 1975.

56. Virgil Freed, John E. Davies, Ray Scitll and W~sley Yates - February 10-15,

1975, to Manila, Philippines to clnduct a zeminar/workshop on pest

management. Report submitted June 13, 1975.

57. Dr. Rav Smith - February 18-25, 1975, from Bangkok to Rome, to meet

with ~AO for consultation on crop protection matters.

58. D=. Ray Smith - March 22 - lfuy 15, 1975, to Australia and the Pacific

Region to attend Austral~an Applied Entomological. Research Conference

and to consult with various crop protection s~ecialist5.

266



\

59. Drs. Perry Adkisson and ~3rold Reynolds - April 7-11. 1975. to Rome

to attend rAD Ad Hoc Government Cor.sultation on Pesticides in

Agriculture and Public ~ealth. Report submitted May 29, 1975.

60. Mr. Stephen Poznanski - April 29 - May 1, 1975. to Beltsville,

¥~ry1and. to attelld a se~nar of the Fe~~r~l Working Group on

Pest Management.

61. Mr. Stephen Poznanski - June 1-6, 1975, to El SalvaGor. as a follow-up

to the pest management workshop.

62. Ray F. Smith - May 29-30 and June 1~-18, 1974, Rome. for consultation

with FAD Plant Protection Service.
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Appendix 4.

DC/AID Pes~ Management and

RelatEc E~vironoental Protection Project Publications

Anonymous, 1974. Manageoent of Pesticides and Protection of the Environment.
A Report on a Seminar held at San Salvador, El Salvador, December 3-7,
1973. Sponsored jointly by DC/AID/PM; Ministries o~ Agriculture and
Livestock; Public Health and Social Welfare; DSAID ~ission; and the
Pan American Health Organization.

Anon}~ous. 1974. A Report on a Seminar, Workshop and Training in Pesticide
Management. Proceedings of these activities held at Jakarta, Indonesia,
July 8 - August 3, 1974. Sponsored jointly by DC/AID/PM; Departments
of Health, Agriculture and Y~npower, Indonesia; FAa; WHO and the local
p~sticide indu~:ry.

Anonymous, 1975. A Report on Seminar and Workshop in Pesticide Management
hele in Manila, Philippines. February lD-15, 1975. Sponsored jointly
by DC/AID/PM; USAID/}~nila; the Bureau of Plant Industry, Philippines;
and the local pesticide industry.

Apple, J. Lawrence and Ray F. Smith, 1972. A Preliminary Study cf Crop
Protection Problems in Selected Latin k~erican Countries. UC/AID/PM
Preliminary Report.

aarr, Barbara A., C~rlton S. Koehler and Ray F. Smith, 1975. Crop Losses 
Rice: Field Lu~ses to Insects, Diseases, Weeds. and Other Pests.
DC/AID/PM Special Report.

Caltagirone, L.E., et al., 1972. The Crop Protection Situation in
Guatemala, Honduras, Nicaragua, Costa Rica, Panama and Guyana.
UC/AID/PM Multidisciplinary Study Team Report.

Cavin, George, E., et al., 1972. Crop Protection in the Y.~diterr~nean

Basin. UC/AID/PM Multidisciplinary Study Team Report.

Davies, John et al. 1972. Internatonal Survey on Pesticide Use. DC/AID/PM
Panel on Pesticides.

Day. Boysie E., 1974. Pest Management and the Efficient Use and Safe
Handling of Pesticides in South Vietnam. UC/AID/PM Special Report.

Echandi, Eddie et al •• 1972. Crop Protection in Brazil, Urug~ay, Bolivia,
Ecuador and Domonlcan Republic. UC/AID/PM Multidisciplinary Study
Team Report.

Glass, Edward H., et aI, 1971. Plant Protection Problems in Southeast
Asia. UC/AID/PM Multidisciplinary Study Team Report.
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Koehler, C.S., et aI, 1972. Plant Protection in Turkey, Iran, Afgh2nistan
and Pakistan. UC/AID/PM }1u1tidisciplinary Study Team Report.

Sasser, J.N., et aI, 1972. Crop Protection in Senegal, Niger, ~4li,

Ghana, Nigeria, Kenya, Tanzania and Ethiopia. UC/AID/PM Multidisci
plinary Study Team Report.

~cith, Ray F. ed., 1974. Report of tne Sahel Crop Pest Management
Conference. Proceedings of an AID-sponsored conference held in
Washington, D.C. December 11-12, 1974.

Yates, W.E., et al., 1974. Analysis of Pesticide Use in Pakistan.
UC/AID/PM Multidisciplinary Study Team Report.

Zimdahl, R.L., ed., 1973. Weed Science in the Developing Countries of
the World. UC/AID/PM S~ry Report.



APPENDIX H

LETTERS OF COY.MENl'S RECEIVED ON THE
DRAFT EmrIRONMENTAL IMPACT STATEMENT
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DEPART~El\:T CF AGRICULTURE

WASHINGiON.D.C.20250

Mr. Albert C. Printz, Jr.
Environcental Coordinator
Departwent of State
Agency for International Development
Washington, D.C. 20523

'!.le'U'Mr. Printz:

This is in response to your letter of October 3, 1976, transmitting
the Draft Programmatic Environmental Impact Statement (EIS) on the
AID Pest Hanagement Progrwn requesting comments of the U.S. Depart
ment of Agriculture on the draft statement.

General Comments

The report pr~sents a proper assessment of pest control activities
in most developing countries. The ~eport also indicates that pest
m~~~~p~a"t or i"rp~T~r~~ ~p~~ ~1~~:~~P"~ ~~ t~" ~~~~ i~ i~ ~~~ ~.~.

is clearly not possible at the present tL~e in most of these
developing countries.

Additional points concerning intcrnatio~~l pesticide uses need to
be ~dc. The criteria used to register a product for use in the
U.S. will of necessity be different than criteria that ~ould apply
to another country. The need is different from one country to
another, i.e. differ~nt crops, diseases, etc. For example,
pesticides may be applied only in very remote areas of some
COUlltries and in heaVily popu13tcc. areas of other cO'.1ntries.
Thus, the benefit risk ratio will be different for countries
other than the U.S. Tr-erefore, U.S. criteria can serve as a
guide but should not auto~tically be imposed on other countries.

Th~ training program described correctly stresses proper identi
fication and use of the mas: e~fective me~ns of controlling pests.
which in developing nations will Qost likely include use of
~estic".~_es fat' the foreseeable futur~. Principles of Integrated
Pest }··.......,:c'm~nt .:an b~ caught and used as the technology per:nits
dr..l1very of those uses.
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Mr. Albert C. Printz, Jr.

Specific Comments

O~r comments pertain to both Vols I and II; however, we focus on
Vol I for the sake of clarity and brevity. In Voluoe I (Summary)
the draft document describes "'World pesticide use patterns" o~

Page 6. Pest control specialists use a term "pesticide use pattern"
to indicate fo~ulation, application method, crop or site being
treated, the pest to be controlled, etc. As used in this document,
the section refers tc "distri.bution of pesticide usage." The latter
term 'Would be more accurate.

un Pages 11 and 12, the text refers to "declining support for
pesticide activities" and data supposedly supporting the COl:ment
are sho'WO in Table No.1. Two years of comparison are not sufficient
to support the above assertion. Further explanation is necessary to
qualify the statement, if data is not provided for additional years.

On Page 14 of the Summary the document refers to a court order and
stipulation which established interim regulations in which AID may
be precluded from procuring or using a pesticide 'Whose uses are
not registered in the U.S., including uz~ of any pesticid~ p~oduc~s

"'"J!":lch th~ U.S. I:u..-iror..wental PrQ&:ti:i:tlvll Ai;~ucy (EPA) has either
cancelled or intends to suspend. This position could deny guidance
from U.S. experience with "problem" pesticides in those countries
where the priorities a i needs would dictat.~ their use. Rather
than avoiding assistanc~, the U.S. could provide its experience
to other nations on the safest l!ses of certain pesticides while
minimizing adverse environmental hazards. We suggest that AID
look ~losely at the requirements for U.S. leadErship L, such
important areas.

Table 3 on Page 24 of Vol~e I does not reflect the possibility
t1at pesticide and pest management programs can benefit environ
mental components such as wildlife, p=oductivity of natural flora,
etc. We knew, f~r example, that certain disease and parasite
control programs for U.S. domestic livestock have been associated
with increased populacions of ~ildlife such as deer knO'WO to be
attacked by a uisease or parasite co:mon to that controlled in
the domestic livestock herd. Therefore, in Table 6 the adverse
environmental impact under alternatives A, B, C, and D, should be
altered.to acknowledge that benefits can accrue from pesticide
activities.
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~~. All~~t G. Printz, Jr.

Reference is made to Paragraph 5 on Page 25 and Paragraph 1 on
Page 26. These two paragraphs touch on the sa~e subject, but as
writ~en, do not fully reflect present conceptions on pest manage
ment. If pesticide ~ana~ement and pest md~agement are developed
into practiCgble, well-conceived activities, the very nature 0f
this success would prec~ude irretrievable losses of wildlife.

We appreciate the opportunity to co~ent on the draft ElS.

Sincerel~,

EFL~TT DECK
Coordinator
Office of Environmental Quality Activities
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DEPARTfJ:Er"T OF HEALTI'"!. EDUCAT!ON. AND WELFARE
PUBLIC HEALT~ SERVICE. 1iA-46

r{OC"'....V1L·_C. :"I\RYLAND~

4!.3 t,330

Novc~bcr 29, 19i6

Mr. Albert C. Printz, Jr.
Environ~ental Arfairs Coordinctor
Agency for Intc~national Dev~lop~ent

Washingtcn, D.C. 20523

Dear Hr. Printz:

The Dr~ft Progr~:~atic EnviIoum~ntal Statement on tnc

Agency's P~zt Ma~agcment P~ograa5 has been reviewed. The

envirot":nental hC<llth concerns appear to h~ve been adequately

Sincerely your5,

.£~....~..':J,-r-
~~. Dc~ing /~

Dcpu~ Principo.l EnJ(rornr.cntal
OfficerjH

cc: Nr. Cust:arci
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United States Department of the Interior
OFFICE OF THE Sr.CRETARY

\\"ASHi:\G'rO=', D.C, 202-10

I
1

In R~ply Refe~ :0:
FWS/PR

Dear Mr. Printz:

DEC 6 1976

We have reviewed the Draft cnvirouoental Impact Statement on the AID
~est Uanagement Programs for FY-1977 anI.! offer the following cOr.Jment:>.

Generally, the DEIS lacks sufficienL description of the treatment
are0S and operational conditions to ade~Dately assess the nature of
the potential and real i~pacts on water supplies, non-target organi:;ms,
fisheries and wildlife resources, and utilization by man. Neither the
specific choice of pesticines and/or alternative methods of pest control
nor an integrated pest can,gemcnt progr8~ fer each situation could be
ascertained from the inforn~tion given. Further, the precise a~ouat

of pesticide, fre~~ency of ~pplication, types of environr.Jents and area
or scope of pest control for e~ch geographic area were difficult to
ascertain or not ~iven in sufficient detail to allow environoental
i~r~~t ~ss~ss~~nt. ~e recc~=~~c ~ b~tt~r c=gani~~~ teAt with wvr~

=~~~i~:.: i.l.f~L.I._.. iu&; Vl' L~·&\: }J .... Vl.lV:"c.l cu.. L.Lul1\;' yt:1.ildP~ along t:ne iines
of those used by the USDA Forest Service.

The first section of the i~pact chapter seems to be more a description
of the propo~cd a~tion rather than a description of environcental
impacts.

The description of integrated pest management (IPM) was very incomplete
and w~s not given prop~r cmph~sis in all of the varicus areas and
tailored to the precise geographic areas, environcental conditions.
and pest problem situations. Y.,e overc~phasis of chemical control
and most specifically use of persistent pesticides such as DDT, in~icate

a lack of consideration of alternative methods throughout the pro£ram
as well as the importance of fish an~ wildlife resource. as food and
true economic value. The residues n= organochlorine pestic;.des cause
severe damage to fish and wildlife production and utilizatio~ by humans.
The serious nature of this problem is underestimated even in tho~e

countries that depend heavily upon fish culture ~r native fisheries.

Tabl~ 19 on pages 49-50 li LS a number of pesticides that should not
be used in or near aquatic sites beceuse of serious toxicity, persis
tence and likelihood of wat~r and animal resou~ce cont3mination. Many

~ i)"""'OI:R""II. .... _._-_."-
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of these pesticides have been banned in the U.S., cancelled registration
of l'~e, or are considered dubious as currently on the EPA Rebuttable
Pr~sumpticn List. Thus, the eligibi~"ity status should be reviewed
and the terms of precise useages should be detailed with reference to
safety precautions to minimize hazardous useages by proper selection
of th~ safer alternatives.

The summary indicates that AID does not have " a specific mechanis:n
for monitoring or collecti~g inf~rmation on the beneficial or adverse
ef-~cts of ••• pesticides" (Vol. I, p. 8, para. 4). Environmental
monitoring is ~entioned only briefly as a factor to be considered under
"Postapplicatio~Activities and Events" (Vol. II, p. 279), but the need
for a more comprehensive surveillance prog~am for pesticides in water
supplies, fish, wildlite and foods is not discussed in sufficient detail
(only briefly mentioned in Vol. 1, p. 37, para. I). Only the safest
and least hazardous pesticides should be permitted because of (note
Vol. I, p. 36, para. IV) " .••. the lack of aci~qu:;.tely tr .. ined people,
label information, performance of formulatior.s, equipment, protection
of operators, T:1edical cdre ... " ar.d other features associated with
the AID program. Thus abate, malathion, copper salts, sulfur preparations,
2,4-D and a few o~hers might be recommended, whereas DDT, BHe, toxaphene,
methyl and ethyl parathion, mercurials, etc., should not be permi~t~d

unless training and monitoring programs can assure ~afp anrl effective
rrogr8~~. WP fp o l th~~ lnw ~~~t i~ ~~t ~ j~~~i£:c=tic~ :~~ c~~i~c~~~~~u:

risk that is not only local but is impo~ed on the rest of the world.
For example, organochlori~e pesticide residues are distributed in
a cosmopolitan manner by weather patterns, drift, water pollution
an~ biological t~ansfer. The effectiveness of the AID program may
be cy"itical to the improvemen~ of the figures on use of pesticides
other than DDT. Future criticism of AID pr0f.~am may b~ justifie~

when only 0.1% of the value of DDT (not pounds or efficacy) is placed
uporl the use of other insecticides (Vol. II, p. 57, para. 5 and Table
23, p. ~O), when dibrom, malathion, 3bate, pyrethrins, and other alter
natives have not been insisted upon in the antimalaria progra~.

Specific suggestions and recomcendations for successful coexistence of
aquaculture and crop irrigation should be detailed on p. 70 (Vol. II)
and highlighted in the summary. The role of aqudtic vegetation, water
level manipulation and weed management should be an essential feature
of the integrated pest management program for mosquito control (Vol. II,
p. 72, para. 4 and p. 74, para. F.), and snail control (p. 88, para. 4).
We also suggest abate, altocid, ac~phate and pyrethrins be evaluated
as better alternative~. The discussions relative to insect resistance
(Vol. II, p. 180-181) is apropos but the st=ategy for the AID program
is not clearly stated in how to overcome the difficulties encounte=ing
cveruse of DDT and other organochlorine insecticicies. The day may come
that we will need to usp nOT f~r control of a malor outbreak of dis~~~c
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cut wlll not be effective because of the present wide-scale resistance
due in p~rt to tne A!~ program condoning its present usc. The scenarios
in Chaptei.· V (Vol. L, p. 251-269) and Chapter VI (p. 270-288) point
Gut the problems ~~~ teneralizcd strategy but speak only to needs not
solutions involving a program of action.

Sincere:ly yours,

Mr. Alhert C. ~rintz, Jr.
Environmental Affairs Coordinator
Agency for Internationa~ D~velcp~ent

Washington, D.C. ~0523
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DEPARTMENT OF STATE

BUP.t:=,'.tJ Or- OCE-\.'\S A.1\;1) I~1'fER~;TIOXo\L

ThYIRO;-')fE\f..\L A\'1) SCIEXnn C AFF.;1RS

Noverr:bcr 26, 1976

~1r. Bert Printz
Enviroruncntal Coordinator for AID
TNOST
Room 2842 New State

Dear Bert:

Th~ Departwent of St~te ~ppreciates th~ opportunIty to
review the draft envi':"onmcntal ili:pact statelT.Cnt on the AID pes:.
IDatiogcrnent prC'graJTJ.. By and large '\"e feel a good job has been
done. We suppor~ the concept of integrated pest manage~rnt

as a major objective of ftAture AID programs, but ';e do ha\'e
some co~ents.

We r-E:'lieye it "'ould be desirahle to reconslClE'r those portions
of the stateTilent ,...hich are concerned Kith AID's capability to
influence C'~~er gcve~_~ents in their pesticide use pregr~~s.
,00'lI':~_:4 ~ 4.4_._~"_"_. __ .. _ _....... ~ ..,_ ... , .. .. 4- •• ': ....

".I..&..1..&.'- ..L\.. .1..,:) t..J.U'" tw·'n .... "''-' '-""UU1V "'-'j''-'-'\" VLH'-J. '-vUJu... .L.L"-~ .u,'-'-'-~.,:)O· .L~.'"

_0 abide by our regulations, it is equally t ......le that actions
the U.S. take domestically ,\'ith regard to spec-lEe pesticides
have considerable influence on the cecisions of ether cOlmtries.
We believe, that those portions of programs fin~nced by U.S.
AID should be consistent ...dth and reflect U.s. domestic policy
governing t]iC use- C'f specific materials in so far as they c:pply
to differi;:g climatic, economic anti social conditions. Such an
c:pproach could have an impact ,\'hich reaches far beyond AID-financed
programs since it ',"QuId highlight the potentirI] risks and
encourage recipient countries to seek out pesticides ,.;hich are safe
as well as effective.

We note- the statement that "pesticide ~ld pest monagcment
activities which arc minor components of local or regional
development rrojects aimed at general rural development or
improvement 01- crop or livestock production systems are not
included...". Since these types of projects are a major part
of AID's activities abroad, we believe it important that scrutiny
be given to t.heir pest management components to ensure that they
are consistent with AID ove-rall policy regarding integrated pest
managCfilent ar.d pesticide use.
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The draft statewcn~ L7.plics th~t pesticide use in the
public health field shocld not be subjcct to the same rigorous
review as pesticides used for other purposes (e.g., agricultural).
We believe that it "'ill become increasingly essential that
improved integrnted pest management programs be developed
for vector cont!'ol. The incI-ease in resistance of vectors to
some pesticides used in bOtfl che public health and agric..lltural
fields \iill result in decreased effectiveness of control.
l'bile non-chemical nlternatives need to be pursued, it is clear
that chemicals \{ill necessz!'ily ccntinue :0 provide the basic
weapons in the ne~r term. Consequently, thei!' indiscriminate
and unevaluated use in public health progrc.InS caT' lead to the release
of um\~rr~ntcd quantities of toxic material into the en\~rorur.ent

,,';.th secondary hannful ~ffects.

With regard to training and education, we believe that
activit~?s in this area warrmlt ex~anslon as a ~2jor vehicle
for assuring safe and effecti\~ pest management programs abroad.
In our vi~, continuation of current AID projects might be
supplemented by more in-depth training activitie: -~ particular
countries. Such training ~hou1d be designed to iJ!li1rcve the selection
of effective management techniques~ promote the safe handling
and ~e of pesticides; and reduce hal'mful health and envirorur.cntal
sic':E: effects.

Finally, we welcome the steps AID is taking to improve
its progra-TTl ffiana~ement c..'1pabili ti es. Rece.lt events would
indicate a need tor s'trengthened pest management competence both
in AID headc.Jarters and the field missions. Because the integrated
approach aepends upon location-specific factors, competence in
the field is particularly important.

t
'Si el~ely,

~:~piR~~7'
Donald R. King n

Director
Office of Environr.lental Affairs
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MAIL.INC AOORESS,C "- f 'I;: /73)
U,S. COAST cUARD "'-\\'-'
WASHINGTON. D.C. ~OS911

PHON~(202) 426-2262

D~P:\RTMENT OF TF'~NSFORTATION

UNITED STATES COAST GUARD

~ro Albert C. Printz, Jr.
Environment-al Affairs Coordinutor
f.gency for Internati01':al Development
\~asl'ing...-cn, D. C. 20523

Dear Hr. Printz:

.... :
l.: ,;., I

I. J"

T1:is is in response to your letter of 3 October" 1976 addressed 1.0
Captain \.J. R. Riede:!. concerl1ing a dr~ft pro;rmrlTlatic environmental
s1 atement on your agcncj' t s .2c:st Na;lugcmc;lt ProC!ra,lIo

The Dep.:l.r:"1r.e~lt of TYan~portation has rcvie\"cu t.he material subl1:itted.
I\e havc no ccmmc;lts to offer 1101' do ,,,e have any opj cction ~o this
program.

The o?portmli'ty to rcvieH this draft statement is apprecintcd.

~~JjCE'rc.Ly,

~--i ~}
/\ r'J'V"~ / J

V'- J; ~l::" <-1
., .. , I'

v
~. ~:'1

'I
••• J

r-: ~
-.)"- _ -
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-
DEPARTr~1ENT OF TRANSPORTATION
f-EDERi\l AVIATION Am.HNISTRATION

Novem~cr 12, 1976

Hr. Albert C. Printz, Jr.
Environmental Coordinator
Dcp~rtment of State
Agency for Internation~l Development
Uashington, D.C. 20523

Dear Mr. Printz:

WASHINGTON, D.C. 20591

I

Ve have reviewed the draft statement for the AID Pest }~nagcment Program

and have no co~ent to offer in ~egard to this document.

Quality
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

DEC 1 S 1976

OFFICE OF THE
ADMINISTRATOR

l:r. Albert C. Printz, Jr.
Environmental Affairs Coordinator
Agency for International Development
Room 2a~l, ~ew State Office Building
Washington, D.C. 20523

Dear Hr. Printz:

The U.S. Enviro~~ental Protection Agency (EPA) has reviewed
the draft Environmental I=lpact Statement (EIS) on the "AID
Pest Management Prograc" which was prepared by the Agency
for International Developcent (AID) of the Department of
State. This EIS has been classified by EPA as Category
En.-2. Specifically, we have some reservations concerning
the proposed action, and we request some supplementary
information. The clas~ification and the date of EPA'S
co~~ents will be pUblished in the Federal Reg~ster in accordance
with our responsibility to inform the pUblic of our views on
proposed Federal actions under Section 309 of the Cleau Air
Act.

Definitions of the EPA categories for rating draft EIS's ar.e
enclosed. Our procedure is to categorize our COI:lments on
both the environmental con~equenc~s of the proposed action
and the adequacy of the impact statement at the draft st·age.

Given the complexity of this program and the diversity and
delicacy of the diplomatic consideration involved in it, we
believe that AID has made a conscientious effort to prepare
a comprehensive EIS, and we believe that the proposed
program is generally well-conceived. ~closed are soce
detailed comments which ~PA has prepared to assist luD in
praparing the final EIS on this program.
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In our detailed comments, we propose that AID a~d EPA staff
professionals jointly review Table B-1 before the final EIS
is published. Please contact Mr. Jeremiah Hanley of my
office (245-3006) to arrange this meeting and to resolve any
other questions you may have concerning our comments.

Sinca~ely yours,

I:!::~.~r
Director
Office of Federal Activities (A-104)

Enclosures
Draft Comments prepared by the U.S. Environmental
Protection Agency on the Draft Environmental Impact
Statement on the AID ~est l-ianagement Program

EPA Rating Sheet
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DETAILED COmmNTS

1. Goals and Objectives of the Program

The major emphasis of an integrated pest management
program will usually be the production and protection of
food and fiber. However, some other considerations are
equally important:

the protection of public health and safety,

o

o

the preservation of environmental quality, and

the avoidance of adverse impacts on ne~ghboring

nations.

~hese considerations should be eY.plicit objectives of every
integrated pest management progra~ supported by the U.S.
government. lie also believe that these principles s~lould be
affirmed in the opening section of the EIS (Volur~e I, page
1).

2. Pest Management Infr~structure

The recipient nation should have an agency which possesses
the legal authority, professional staff, and other ~esources

necessary to assure that the integrated pest management
program is planned, implemented, and monitored properly.
Development of local expertise in essential disciplines
should be a long-term AID objective, which should be pursued
wherever feasible through academic programs at local univer
sities and technical institutions or regional centera.
Workshops and seminars are excellent training vehicles and
should be continued.

3. ~D Certification of Specific Progra~s

The final EIS should describe morc clearly the process
bj which AID will certify these progr~~. In particular,
the process for assessing the enviro~~ental impacts of these
programs should be clarified. It may be that some programs
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will have impacts significant enough to warrant the preparation
of separata EIS's. AID should also update its programmatic
EIS a.."'lI1ually. It is most important that AID assure that
thorough assessments are made of the potential enviromnental
impacts of the alternative methods of pest control available
including the various non-chemical methods.

We are concerned that AID seems to assume that pes~icides

registered for use in the U.S. are suitable for use in pest
management pIograms everywhere. This is not necessarily
true. Pesticides registered by EPA are supported by experimental
data developed under field conditions in the United States,
and, although some of these conditions particularly in the
Southern part of the United States, Rawaii, and Puerto Rico
may be somewhat similar ':0 conditions in some of the LDC's,
there are a number of other tropical and sub-tropical conditions
elsewhere in the world which are quite different from any
found in the United ~~ates. Important cons5.derations which
may affect the registration and use of a pesticide includ~:

different pest complexes, soil conditions, crops, climato
logical conditions, and eoolo;ical life zones as well as
variable farming techniques ana the presence of an allowable
residue tolerance for use on the specific food crops.
COnversely, we also question AID'S assumption that pesticides
which have been cancelled or suspended by EPA should never
be used in less developed countries.

We also noted with concern that the listing of conditionally
eligible pesticides (Table B-1, pages 7-12, of Volume III)
includes many pesticides which are suspect candidates for
rebuttable presU$ptions against registration; chemicals for
for which rebuttable presumptions against reqistratio~ have
been issued; and pesticides for which a majority of previously
registered uses have been cancelled or suspended by the EPA
(e.g., ~ldrin, dieldrin, chlordane, hepta~~lor, en~~_L~, DDT,
etc.). Additionally, the li~t ircludes leptopt~s, a pesticide
which was ne~er registered for use in the u~ited States and
for which EPA ~s revoked all tolerances.

AID must assure that the recipient governments possess the
resources and expertise to evaluate the hazards of issuing
government certificates for C( _lditionally eligible pesticides.

We suggest that AXD and EPA professional ~taffs jointly
review Table a-I before the final EIS is published.
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4. Other Essential AJ:D Activities

~n addition to the numerous activities which AID has
promised to undertake in connection with this program, we
suggest that AID also:

a. Initiate research efforts and assist the recipient
countries to conduct research efforts to determine
such relev~t items as:

(1) coliectio~ of essential baseline data on all
aspects ci L~tegrated pesticide management,

(2) th~ sui~ability of non-chemical vs. chemical
pecst control methods, and

(3) development of procedu:es for pesticide monitoring
in less developed countries,

b. Broaden the expertise of its t~chnical assistance
teams (including such specialties ~s ~,~~l

ecology, liI:mology; marine biology, ornithology
and pesticide ma~agement);

c. Audit the programs pe.'1:iodically to ansure that they
were conducted properly a.,d to determine whether
the effects predicted '~e actually obtained
(These audits are particularly important in countries
with inadequate conitoring programs.):

d. Assure that all pesticides t.pproved for use in
recipient less developec countries are properly
labeled, that tho labels and use directions are
supplied in the la....quage(s) of recipient countries,
and that the seecific safety precautions for conditions
prevailing in the designated country are stated
clearly in the local Innquaqe(s); and

e. Give the recipient countries all relevant information
including ErA findings and proceedings c;..:>nC"~rnL '1

th~ pesticl'ldes to !:)e used in their pest manaqemen ...
programs.
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Dear Mr. Parker:

EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL ON ENVIRONMENTAL QUALITY

722.:AO<SON PlACE. N. W. re
WASHINGTON. O. C.20006 ACTlON:

INFO:
AA/TA as approp.
ParkeriMurphy_1ogs
AA/PPC GC AA/SER

The Counci.l has reviewed the Draft Enviromnental Impact Statement on
the AID Pest Management Program. We found that the document contained much
valuable information to help assess the cons~quences of alternative approaches
AID can take nth respect to :its pest control programs and offer the follow
ing comment and recommendations.

A draft environmental impact statement need not have a spec:ific pro
posed action preferred over the other alternative approaches. The AID EIS,
however, contained several references to anticipated or proposed action.
It was not clear, though, to what those references were referring. In our
opinion, a clear defi.!1:ition of the proposed action as it is related to the
outcome c.: your analysis should be provided to remove any confusion en the
part of the reader.

Based upon your analyseii and recent experiences, it is clear that the
pest control efforts supported by AID are environmentally important. This
conclusic.n applies not only to the general purchase and supply policies
covered by this analysis but to the decisions on specific programs as well
(such as vampire bat control, malaria contr~l, or tsetse fly eradication).
Recognizing that this EIS focuses on general program strategies (alterna
tives A through E), we recommend that the final EIS explain how AID will
build or.; this general analysis and apply NEPA to specific programs (such as
the control programs dted above) and to specific nonproject assistance
decisions, in line 'With the general strategy AID adopts.

We suggest that each of AID's spedfic programs be carefully analyzed
as to its possible environmental consequences and that environmental i:npact
statements be prepared on all those that may have a significant env1ron
14ental effect. This type of environmental impact review should be part of
t:te stated AID pest control review procedures. As part of this review, any
DDT proposed for use as pa:t of the malaria vector control program, although
exempted from. review under the stipulation, should be covered by an environ
mental analysis.

~ adaition to these program decisions (which usually focus on target
vecto~s h;;target areas), many situations seem to arise where decisions to
lis~or ~ list for prescribed uses, specific commo~ities for export
warrant etriironment review. These include decisions to authorize the
expo#€ of a' chemical which

.. :::
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has been suspended or cancelled or ~hich cancellation or
suspension has been proposed by EPA

is not registered for use in the u.s.

is not registered domestically for any use related to
that proposed abroad.

We recognize that in some cases. the existence of pests or enn::onments not
found in the United States may qualify the blanket application of EPA1 S

pesticide decisions to AID's nonproject assistance~ but the fact of non
registration with EPA or EPA restriction should prompt careful environmental
review of new or continued financing of sus~ect chemicals ~ and full EIS' s
whe:l the impact ~ould be significant.

Thus~ ~hile ~e support the risk-benetit approach of your Alternative B
as a general strategy ~ we believe that the above instances require explicit
recognition and environmental analysis.

In making these reconmeodations ~ we fully realize that certain emer
gencies arise which may preclude the ability to carry out the full environ
mental impact review procedures. The Couocil recognizes that such .:ircum
stances are possible and will be happy to work 'With AID as they arise to
preclude any uowarranted hardships.

Please feel free to contact us if you have any questions about these
comments or if we can be of assistance to you.

Sincerely~

}JfM-J k/J.....-. ..-
Gary L( 'Widman
Acting Chairman

Honorable Daniel Parker
Administrator ~ Agency for

International Development
Department of State
Washin6ton~ D.C. 20523
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Call from:

Call to

Copy to

Date of Call: Nov~T.ber 1~ 1975
Time : 4:45 p.m. "f)

A. C. Printz, Jr., Environm~ntal Coc~dinator» A"I.D6lO~

Rudy Russeau, Senate FOl"cign Relations Subcommittee
(Tel. No. 224-i523)

TA/AGR, W. VonSpiegc1feld
(Re: Official Comr.l~mts on Draft EIS on Pest Nanagement)

At the )"equest of r,ll'". Denis Neill. Assistant Administrator for legislative
Affairs, I contacted r·lr. Russeau concerning his concern that the Draft
EIS on Pest t-lanage:r.ent Activities of the Agency did not include a descrip
tion of the problemS with w4lathion in P~kistan. I explained the contractor's
awarE:ness of the problems as they "tere beginning to unfold. Hm'lever, at
the time the re::ort had to be finalized for trunsmittal to CEQ, 'it \'ras our
understanding that the sicknesses and deaths of vlorkers "'l~re attributab1~

to the fOimulati0~ of the Italiun products. Because of this uncertainty,
no: ;:::~: "'1" \,~::l~ ,..,;,,:n ;!: tb~ !"eT'lcwt of i..!1~ nroble::i5 lIsina this orcouct.
The lmo~'ll :2dgc of the ;ncici~nt' did, hO~'!evcr, influC:i1ce the sll1::-:ar-y scct10n
of the r(~pOl"t as it dealt \·sith safety aspects of application thi:lt shouid
be made u part of pesticide projects.

I indicated that a draft report and bi"iefing had been given to A.I.D.
officit:ls by CDC upon their return and that "te ~!ould eXulirinc the final
report \·:;th the vi:;; tm'ltlrd partial or cor:l?h~-~8 inclusion in the
final: Statement. He felt this \'!ould be: ~ost appropriate since i!: could
serve ~s an alertir.g mechanism to othel's using malathion. He \':<.1$ a\-:are
that this situation \'!as the first epedimic scale reporting of sicknesses
by workers for malathion.

I advised him this wvuld be considercd as an official con~e~t to the
Draft EIS.
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'We have recen"ly ::'ad the oppor-;;;.r..i~y 'to review 't..'1e 1)raf~ Enviro~en'tal

Icpact St.a~e::le!lt on the AID rest. 1"'..an=.e;enent rrograrn, lo:hic.~ ".as sent to
Dr K. G. Gra~z, o~ ttis Division by !/.s R. von Rt!;;:....e of RVR Consultants.· lie have
also consulted oembers of ot.her Divisions concerned with t.he use of pest.icides
in p-..lblic ::eal't..'1 prog:-e;J!'.::Jes. J..s a result of 't.."1ese discl,;ssions.. we ....-ould li}t;e to
offer tc.e following COI::Ul;nts on this document.

19 !~Ve::lber 1976

ORGANISATION MONOIAlE
' ••'"01: (A..SANTE

r,1 .1

-----------------------------------,

1211 GENEVA 27 - SWITZERLAND
Tclrat-' L"StSA!'lTE~a

Dear Jw"~ Eoward,

WORLD HEALTH
ORGANIZATiON

1ft ""'" ric.... ..,r... 10:

PrOCft <k ~ler Ia ~e-:

We believe t.."1at this is a very useful docl,;lD~nt and 'that tr.e presentation
shows great breadth of vision. T"ne conclusion reco~enCed, u.e second
alternati-.re .. is \,ell ars...ed a.,d \1e feel that it will not have 't..~e a~verse effec":.s
on public hcalt..~ in a nur.'i~r of de-...c1oping cOWl.tries -;hat -;':'le third, ro;.rth. !!.,-i
fifth ;>J.t.,,=:"':1:~:~::·:';:= ....;w:.d :"c..,,~ nc=.:i. 1.01 particular we note 't.."lat iT. is n~t pro
posed too discontinue t..1e provision of DDT to m.:llaria control proE;raomes \o:l:ere
this pes~icide is still effective, but tf.at. its provision will be the suoJe~" of
an env~ro~~!lt21 ~pact st>-te~ent, in ~.~ ~a~e ~a~ as all supplies of p;stic~des

b;;r AID. 7'nis propusal ca.?) only be sup;x:.r-..ec., par"icclar1y as 'ttis Or~a..?)i;:.a.tion
is as in~erested as any public heal~~ r~~ional authority in ca~1r~ ou~

errective disease con'tro1 progra.-=:es wi~ ..,;,ut. inducir.g u."'1due env1ror~:l~

pollution. I~ could only act as a constraint in the public health prograc::les of
the recipient countries if the preparation of the Stat~ent caused a significant
time lag in supply. \\itb re3ard to DDT... reference might be made in finaliZing
this d..-aft Environmental Icpact State:::ent to the ;;:-:0 stateQent issued. in 1971 aI'!d
which ret::aiDs valid today except. for the estimated costs. 'Ibis state:::e:1t is
1is~ed in Vol II, references to Cl:.apt.er IV. !1o 11. It would be !:lOre co:-:-ect.ly
q\."Oted as: ;;orld Eealth O:-ganization, Official Records No 190, Appendix 14..
pp 176-182.

Before leaving the subject of DDT it is suggested. that 1n Vol II, p. 53..
last para... the fourth line might be re ·orded to read "against adult mosquitos
to prevent or reduce transcl.ssion of :::alariau

• \ole are becom1n.6 more cor.sc~ous

-I·· .

M:- I.. n~..ard
Office of Eeuth
Technical ;'ssista..,,,e ~:-eau

Agency for Internat.ional Develo~nt
t:asr.ington. D.C. 20523
United St.ates of A::lerica. 295
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of t..~e f'act. that. while prevent.ion al'l."a~·s rc::-.air.s the ul~a~e gou" ~juc-;ion is
all that. ~ be expected u.,der :any circu=s~,ces a.,c using ~resent Q=~~ologies.

Th~ met.."1od of setti."1,; out 3enefits al"Jd Disbe::efits for ti:e ....C!.I'ious
a1ternatives 2..,d of scoI'ir..g t...'1esc in c:-eer to a."'"rive ,at. a I'eC:::>l:l::.encatio:':# is
1nterestins. r:e would s-..:.~cst t.:-.at or.e addi t.ion Iti.gG.7. :>e :roade to Vol I# ':'able 2"
page 23 u.~er!?ot~r~~al D::sbcne~its: ?l.;blic F.caJ.t:.'. This is t:..e real
;>ossibility of' an outbreak of vector bo:-r.e disease in a pc;r.u.at.ion \o~ic." Las been
prot.ec~~d for a n~Oer of years and fro~ who~ ~~s pro~ec~ion ~~ be~n wi~;:ira~~,

either due to cessa.tion of' sp:-ayir.e; or to develop::lent. of resist.a.'1ce 17.)' tile vec1.OI'
or the ;:;arasit.e or ooth. Cases of t..1ese are well desc:-ibed in Vol II in
Sri Lar.i2. (p.173) # Eaiti (pp.164-6) a.,d Nepal (pp.170-l). The i.:cclusion. of su~.

a potential disbenefit# ~ght. !Ut.eI' ~e scor~"1g in Vol I" Table 4" p. 27 "..moer
tiJe :-ub:-ic ~u.-..an Eealt.h" b".:t does not. effect t..~e conclusion d:"a"r'l:'l.. In a.~' case,
we ,,~uld hope t:.at it wo.ad be given adt>q-.:e.te ...-eight. in t:.e risk-~"lefit C:..~al::·sis

of fu~-e envi~r...."'!lentaJ. iCl~ct st.at.er.Jents.

We would like to draw yo~ attention to some inaccu:-acies in tte Cisc~ssio~

of t.."1e onchocerciasis con~l prcgrar=:;e in Vol II" p. 141. ,Ii to:: r'Ega..-d to -u:e
~1rst para.o:'ap~.I we are not. aware of ~.y ;l~ f,pr onc::ocerch.sis cor.~rol

progra~~es by ~i~i~ adulticiding in the S~~el" West or Cer.tral ~frica" or
elsew~e:-e. Tr;; pes~icides" reco~endcd by }~O for application outside c~ell:=.ss
no lo!".s~r include OOT as we are cogni:.a."lt. of "':.he possible car'-eers to l-:ildlife of
such applica~ons.

In the second paragraph, it should be made clear t.."'lat three other
int.ernatio~al org~,izatio~~ and a num~r of national au~~orities ar~ also
eor.ce~ed w1 th AID a.l'ld \-BO in the Onc!;ocerciasis Control Prog:-a..~~ in t:.-:e ";01 ta
River B9.sin Area. Larvic1dins with Abate is carried out. at. wee}':ly int.ervals and
this has been fou-"ld to give good cont.rol. 'lnere is no intention at preser.t of
carrying out adulticid!ne;. Dah:.J::2ey is now kno"m as the People's Republic of Benin.

Wi t.~ rec;a..-d to the periociici toy of larv1ciding" a similar correction ....ill be
needed in Vol n" pa,se 195" penultlJ:'.at.e paraeraph# line 4. Indeed.. tt.ese b:o
paragraphs c:ight need rewri tine;" to include -:.he n'Ur.'lOers of oreani zat.ions and
nat.ior~ involved and per:-..aps to ::;ake soce ment.ion of t.he econocic and social
dcvelop:nent of the area freed of onchocerciasis through larvlcidir-& by pesticide.
'n:.is would need more em;l~~is t.l:an tC:.e hu:::a."l contact. wi t.b spray drift. which ~,U3t.

be minimal .. and t:.-e pesticide residues in the water which toXicoloSists consider
to be well below err:! level that. mig.~t have a:ny adverse effects on h'U12ns. The
work on ac't'.lal concentrations of Abate in river water has been presented to a
sC'~ent.1f1c Crc.up a..'"ld a copy of t.."1e worl-.ing J:)a~er is attac~ed for your information.
It will be ~bl1sr.ed lat.er as part of a %:lOre cOlllprehE'r~~ve paper.

-I· ..
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v;'e hope t...~ese co:ll:l~nt.z ...ill be of e.ssis~"lce to ~'ou in p:-epa.=-i:l(; t.he final
s~a~=~nt. We ~~uld ~Jch apprecia~e receiving five copies of the fin~ coc~ent.

'C/t-'i
J.E~
Director
Division of Vector Biology ~d Control
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(Assistant Sec~tarJ-ecncrai

301

J.b" Edw:l.rd P. 11od~lia

Permanent Representative to IDlE?
Eca'b...aq of' the United ~tnte8 of Aoeriea.
P.a. :Box 30137, Jiairobi

Wo arc eonccntratin~ ~t prc~cnt on the vectors of ~~l~rl~ and
8ehist~ia:~& •?'1U:-..!1i~...P~~~~ -~~r-.-c:§~~An~J;ut. ~11C- n.-iy".·cx:tcnd Ott.I: .in.tc .re::;t to
tr,ypznosomiasis and onehocc~ia~ic.__---.-.0 ... .. _..._.. .,_... __

I~lould s~~:...:!!i.at r.!\~yh of' TJ._?~rp_J>.£;;i.E.~O!.~-=-:::cn.~_~~iy}t:,._.E;;l.::;
relied pnmarily on R.~'5tieig..£....~.~!~lcI ~rycct -th;;l.t c~",c1.E~c; co~~y!:tic::

whi~ h~v§ been rs.c_ipj~1')~.~.s-'l.ID.. p'r.ocr<::.:n..l"l.c:;._J:l.~':~ . .?cn.,:f~~~.!i_1:o_ .?Q::Jl: _rlr:cr~c,
at least in the~.;1=i.c!t:, \10 in l.Jl:E?'_~~_1:<:>1:',c,£u1 !l!~:t P.<:..:::~ .~:l_~~cc~.cnt
ProbI"Ar.;'~Lcl!1t-'be~~vclo~c:9-.....:::~.:.~fi \::?UlcLQ.~~~'L9J::U!:ll_.bCl.:n_~"~_.!'..~~l"l_ rc.::.:mrc:;,
and Ut~i5inG theD in an intci;~~!~~_f~~~ion.1__'~!~._thc ~?!,C :t:..i:~~_4??:cc:-;~ivc

reliance on cheoicals ean be reduced.-- _.. __...._-----

OUr canc~n~__ot-aa intceA~!~~czt ~~~~cm~nt systc~ i~~~l~cs-rc~ca:~h,

traiJ2in~ end ·iDr:Q~a.Uon_e~~h"_"Scand' :rc1Iec-'''tcavily-ori- c'o;:~;uni ty p;;l.rticipnti"n •
.In th~rcs"p'ectt_~~_S~_~Dwat;!~_ ~c~m _t~ h;;1YC••si!:!,iJ£!-.r. .y.ic.::;. I
would hope :t~at_.!~turo.prograr.'t:;'les_of-lJ•.S~ .Alp _l-!?u.ld..I~~~cc grcO!tcr. cmpn.,.d:; on
ccologieat..J:e:tl:1.osls..in..intc~n:~e~.~ont.~l:px::'&r:lJ'l'~cs•. _ ~nc e~~nsivc proGT~::1.~e
o£ U.s. AID could in this ~y provide info~tion which would ~ssist in
oxten~~~p~rcj:-£A~j_~J':-"t~~-'~_c_ol.o£;;'c:~l.~ppr.~?h.. -. -- --

tIe shall look forwa.rd to receivinc the fin~l dOCU;:lcnt.

Vc hav~ ~tudicd ~hc ur~ft ~viron=cnt~l Topact 3~~tc~cnt on the
Pest l~cnt Procran-:lc of the U. s. AGcne,:; for Intcrtl~~:tionnl Dcvclo:J::.c·n't ..
It has provic!ed u:; with uzcful inf'orsll~tion about ~d llndcr:;tO!ndinc of" the
policic:J, pro{;T<:=lr.:CS and opcr~tions of -the U. S••'UD.
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Albert Printz, Environmental Coordinator
Rm 2841 NS, AID/W

tJNITED SI'ATES GOVERNMENT

Memorandum

___-.'0
"'''1'8162 ___
.... r--autCNl I:,,-I'A

We have reviewed the subject statement with considerable interest. Overall
we find it thorough and persuasive, and have no specific comments to make.

cc:::

lO'II-''''

TO Mr. Nonnan W. Mosher, PPC/IA
AID/W /'

Robert M. sJey, USOECD/AID
Paris ;,..I

SUBJECT: Draft Environmental Impact Statement on the AID Pest Management Program 
September 30, 1976

FROM :



THE OFFICE OF THE UNI'7ED STATES PERMANENT
REPRESENTATIVE TO UNESCO

1. RUE MIOLLIS

75015 PARIS

October 15, 1976

Mr. Albert Printz, Jr.
Enviro~men~,1 Coordinator
TA/OST, Room 2841
Agency for International Development
Washington D.C. 20523

Dear Mr. Printz:

One copy of the AID craft Environmental I~act Statement on the
Pest ~~nagement Program was hand delivered on October 14, 1976.
to Mr. Michael Batisse 7 the Deputy Assistant Director General
of UNESCO, in charge of ill~ESCO's activities in the ecological,
earth, water and warine sciences. I am attaching a copy of my
transmittal letter.

If the UNESCO Secretariat decides to offer commen:~, they will
b€' se(lt to fP.I:! l,y riovPIT"b~r ?n~ lQ7t;, ! ~1~11 '='~ ~!1 Naircbi t:t:::;::~:::;

tile 19th GenEra' Conf~rence of UNESCO at that time. Hm...ever, if
UNESCO does prav ide comments, I have asked my secretary to fordard
them tJ you as soon as sh~ receivps them.

Sincerely yours,

~V'7-A"'/~7
Louis G. Sleeper

Attach~ for Develo~ent Affairs
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Mr. Albert C. Printz
Envirqnmental Coordinator
TA/OST Room 7820
Department of State
Washington, D.C. 20520
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RE: Comments on "Draft Environmental Impact Statement on
the AID Pest Manaqement Program" (September 30, 1976)

Dear Mr. Printz:

On September 30, 1976, AID stated in the Federal Register
that it had prepared a draft programmatic environmental impact
statement concerning its pest management activities, including
those activities conducted, supported or otherwise assisted by
it for the prccurement or use of pesticides. The notice invited
comments concerning the draft environmental impact statement by
December 15, 1976.

-The following comments on the AID "Draft Environmental
Impact Statement on the AID Pest Management Program" ("draft
EIS") are submitted on behalf of the Environmental Defense Fund,
Inc., the MassaL~usetts Audubon Society, the National Aucubon
Society, the Natural Resources Defense Council, and the Sierra
Club ("the environmental organizations").!! The environmental

1/ EDF, whose principal place of business is 162 Old Town
Road, East Setauket, New York 11733, and which has additional
offices in New York City, Washington, D.C., Denver, Colorado,
and Berkeley, California, has a membership of approximately
58,000 persons and a 700-memher Scientists' Advisory committee.
The National Audubon Society, which has its principal office
at 950 Third Avenue, New York, New York 10022, has a member
ship of more than 340,000 persons. NRDC, whose principal of
fice is at 15 West 44th Street, New York, New York 10035, and
which has additional offices in Washington, D.C. ar-d Palo Alto,
California, has a membership of approximately 22,000 persons.
The Sierra Club, whose principal place of busine~s is at.530
Bush Street, San Francisco, California 94104, has a membership
of approximately 160,000 persons. The Massachusetts Audubon
Society, whose principal office is at South Great Road, Lincoln,
Massa~husetts 01773, has a membership of approximately 25,00~

persons.
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organizations represent a membership of over half a million
persons in 'the United States and abroad. They have been active
in connection with pesticide use in general and the export of
pesticides from the United States. In particular, four of the
environmental organizations are parties to a lawsuit brought
against AID on April 8, 1975. The plaintiffs in that lawsuit
contended that AID had violated the National Environmental Pol
icy Act of 1969, 42 U.S.C. §432l et~. ("NEPA") by failing to
promulgate environmental regulations ~n accordance with NEPA
~,d by failing to prepare an environmental impact statement in
cpnnection 'iith its pesticide export program. Under a settle
ment arrived at by the four environmental organizations and AID
and approved by the Court (the "settlement"), AID agreed to
prepare, circulate, make available to the public, and consider
in its decision-making process, pursuant to NEPA and its im
plementing orders and regulations, a detailed environmental
impact statement on its pest management program including its
pesticide activities.

In order to put the following comments into perspective,
the environmental organizations wish first to indicate the na
ture of the~r concern about AID's past pest manag~~ent program,
including its pesticide export act~vities. AID has been financ
ing the exeort and use of pesticides in foreign countries with
out analyz1ng the adverse env1ronmentaI 1mpacts of such esti
cides and w~ out conS1 er1ng weer pre erable alternatives
which would be as effective cut which would cause less environ
mental harm are available. AID has financed the export Lf such
cancer-producing pesticides as DDT and aldrin even though ~he
use of these pesticides in the United States bas been banned, as
well as other harmful pesticides, such as leptophos. AID has
provided pesticides to fo;eign governments without ful ',y informing
them of the risks inherent in the use of pest~cLd~SI even though
AID is fUlly aware thQt many of these governments do not have
the capacity either to analyze and discern the adverse environ
mental impacts themselves or to handle or apply p~~_t.i~i~~~

properly. As a consequence, AID is contributing to environ
mental harm, such as the "literally hundreds" of pesticide
poisonings which have occurred abroad each year (draft EIS, 111
28). This imprudent use of pesticides adversely affects not
only the environment and health of ind.Jiduals in the countries
in which they are used, but also because some pesticides like
DDT are highly mobjle, adversely affects the United States and
its interests. Run-off of ~esticides into the oceans can result
and has resulted in high concentrations of persistent pesticides
being found in fish which are consumed in the United States, and
in highly mi9ratory wildlife. Such pesticides are found as
residues on agricultural products imported into this country.
Simply put, ,~e do not believe the United States Government should
engage in a program which has such detrimental effects abroad.
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In conclusion, the environmental organizations believe that
AID has the opportunity and the responsibility to help less de
veloped countries to develop environmentally and economically

The environmental organizations wish to encourage prudent
pest management programs. They would support AID's involvement
in promoting such programs abroad, if in fact it was clear that
AID's activities would be oriented toward environmentally sound
pest management programs rather trian the promotion of the
export or use of harmful pesticides. It is well recognized by
the scientific community that the strategy of Integrated Pest
Management ("IPM") is in general both environmentally and eco
nomically preferable to methods of pest control which rely more
heavily upon use of chemical pesticides; The concept and ad
vantages of IPM have been explained in a number of publications,
including a report by the Council on Environmental Quality and
several textbooks by eminent scientists. In brief, IPM should
be a strategy of pest management which reJies to the maximum
extent possible on environmental, biological, and cultural con
trol factors, utilizing pesticides only when these factors fail
to achieve control of a pest and when the use of a pesticide
:an be justified on economic grounds, taking into account both
direct and external costs and benefits. Altr.ough the EIS in
~ludes references to rPM, and a reasonably good approach to
IPM in overseas countries is outlined in Volume II, Chapter VI,
there is li~tle indication that ~~e concept of IPM has been in
tegrated either into AID's "present" program (Alternative A)
or into any of the alternative programs considered in the EIS.
The definition of IPM in the draft EIS (draft FIb, !-5) is a
definition of the goals of an IPM program in functional terms,
without a clear indication of how these g~als are to be achieved
in general or in specific cases. It thu~ is not a helpful guide
on what the program should be. The drctft EIS, similarly,
appears to adopt a prudent IPM strategy when it states AID will
"discourage requests for pesticides and their use, unless theJ
are used in economically and ecologically sound integrated pest
management-crop pro~uction systems." (II-282). But this con
cept is not integrated into any of the alternatives and is, in
any event, net helpfUl unless one knows what such a system is.

Some parts of AID'S "present" program (Alternative A) -
in particular the the University of California/Agency for Inter
national Development Pest Mar.agement and Related Environmental
Protection Project and some other research activities -- rep
resent a commendable effort toward the ;oal of developing and
helping to implement IPM programs in overseas countries. Other
parts of the "pres~nt" pr~gram, however, include activities
which merely support and help to perpetuate old-fashioned ap
proaches to pest control and which will in many cases hinder the
development of rational IPM systems.

I
1
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sound pest management systems, and to avoid some of the mistakes
made in the past by over-reliance on unsophisticated use of
chemical pesticides. However, much of this opportunity would be
lost or subverted if the "present" program or any of the alter
natives included in ~he EIS were to be imp~eme~ted.

The following con~ents address what we believe to be cer
tain seriou~ deficiencies in the draft EIS -- for example, the
draft EIS lacks coherency; it does not in fact set forth f~ture

AI~ policies, guidelines, and regulations concerning pesticide
assistance; and several significant alternatives are completely
omitted. The final section of the comments deal with the tech
nical inaccuracies and insufficiencies of Volume III of the draft
EIS.

1. The draft EIS does not clarify whether it includes a
proposal and, in fact, seems to be suggesting several proposals
for future AID activities:

An environmental impact statement mayor may not sug
gest a specific course of action to be adopted among the alterna
tives discussed. In the case of the AID draft EIS, it is unclear
whether AID has made a tentative decision and therefore th~t it
is proposing one of the alternatives outlined. The draft EIS is
confusing and seems to suggest that several of the alternatives
are being proposed.

For example, Alternative A is described as repre~ent

ir.g the "planned AID pest management activities" (draft EIS,
II-156). On the other hand, Alternative B would appear to be
preferable, as it is stated to be the best alternative on AID's
evaluation charts. Furthermore, the dialogue in the draft EIS
implies that the drafters considered Alternative B the best
choice. In addition, Chapter VI of Volume II contains a section
which is entitled "Proposed Strategies." The proposed strate
gies appear themselves to be a proposed action, and they are not
entirely consi~tent with either Alternative A (AID's "anti~ipa

ted" activities) or Alternative B. Finally, the draft EIS states
"AID plans to continue to provide pest management assistance to
less developed countries" (draft EIS, 11-98). This, too, appears
to be a proposal or conclusion but it is not tied to an alterna
tive, and no reason for this proposal or decision is provided.

2. The draft EIS omits several major alternatives:

The following are alternatives which either comprise
a program or significant elements of the program which are not
considered as alternatives by AID in the draft EIS.

(a) The draft EIS does not propose as an alternative
total concentration on IPM, including infra-structure development

307



Mr. Albert C. Printz Page Five December 15, 1976

in foreign countries and res~arch, with no pesticide activities.
Alternative D includes complete elimination of all pesticide
activities from all AID pest management activities; however,
Alterr.ative D simply would maintain other AID pest management
activities as they are presently conducted. These other ac
tivities, which have mainly been oriented toward pesticides in
the past, do not represent prudent IPM. What AID should be Con
sidering is a new orientation of its research, training, and
technical assistance activities toward use of pest management
techniques other than pesticides. AID admits that an importa~t
IPM element, establishment and operation of pest management
infrastructures, has not been a major objective (draft EIS, 11
90) and is not planned for the future (draft EIS, 11-107).

(b) Recommendation 9 in the re~ort o~ the National
Academy of Sciences suggests that AID's pest manageme~t program
be oriented toward the direction of more AID control over use of
pesticides anc over pest managment systems abroad. While AID
fully recognizes the incapacities of certain foreign countries
to handle pesticides, it dces not consider a shift in control ~~

an alternative.

(c) Alternative C is listec as restricted pesticide
activities including basically the elements of Alternative B,
but also th~ ~estrictior.s of the StipUlation and Court Order of
Dece~ber 5, 1975. The main import of that StipUlation was that
AID would not export pesticides the use of which was banned in
the United States, except under special circumstances. Through
out the draft EIS, AID makes clear its bias that following EPA
criteria for pesticide activities in the United States would not
be prudent, e.g., because of different needs abroad. AID does
not suppcrt its contention that U.S. standa~ds would not be
suitable a~road; we foresee some differences in need but question
the disparity in nee3s maintained by AID. In any event, AID
shOUld consider the alternative of establishing a presumption
for following abroad EPA or other domestic u.s. ~tanda~ds, un
less evidence is introduced in a specific case that such stan
dards are not sensible. The Stipulation requires that AID
consider as an alternative the application of U.S. standards.
Alter~ative C is not such an alternative. In any event, it
clearly is not an alternative which would presume that U.S.
standards are correct unless shown otherwise. (AID attempts in
several places to prgue that Alternative C is unworkable;
the drafters of the draft EIS should have understood that tL~

Stipulation was not a comprehensive program but rather an attempt
to prevent AID from doing harm while a program was designed.)

(d) The draft EIS fails to consider potential public
health benefits of selecting alternative pesticides instead of
DDT for pUblic health programs. A serious deficiency of the EIS
is i.ts failure to weigh the relative costs and benefits of the
use of DDT and alternative pesticides in public health programs,
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specifically malaria co~trol programs. None of the five alter
native programs consider~ in the E1S includes the use of pes
ticides other than DDT. The efficacy of alternatives to DDT is
not in question, since malathion and propoxur are reco~~ended

and used in areas where mosquitoes are resistant to DDT (draft
EIS, I11-208; Appendix B-111). ~he principal reason given for
preferring the use of DDT is the relative cost ("DD~ is the in
secticide of economic choice for as long as it remains effective")
(draft EIS, 11I-208). However, even this economic analysis is
based on current direct ccsts and does not consider economics of
scale that would result from large-scale use of one of the alter
natives. Moreover, although"disbenefits"from the use of DDT are
recognized (draft E1S, 111-193), nowhere is there an explicit
comparison of benefits with"disbenefits."

Most serious is the failure even to consider the human
health hazards of DDT vis-a-vis the alternatives. The E1S cites
(draft ErS, 1I~-84) the factual finding of the u.s. official re
sponsible for weighing costs and benefits of pesticides (the
Administrator of EPA) that DDT is "a potential human carcino
gen." However, in weighing the potential environmental effects
of DDT use indoors, AID chooses to ignore this finding and weighs
the de~position of DDT on the floors of houses only as a possible
hazard to cutdoor wildlife. ~/

2/ To place tpis problem in quantitative perspective, approx-
rmately 118 MT of DDT were used in Haiti in 1975 in less than
100,000 houses (pp. 144,165) -- i.e., more than 1.2 kg per house.
Since about ·6% of the sprayed DDT is deposir.ed on the floor (draft
EIS, 111-192), the total amount of deposited DDT would be about
72 kg per house per year. Since DDT is readily absorbed through
the skin, as well as through inhalation (draft EIS, 111-82, et
seq.), much of the DDT used indoors would be absorbed by the-rn
tabitants. Assuming that only 10% of the DDT de?osited on the
floor is absorbed by the inhabitants, the average absorption by
a typical family of 5 would be 4 mg per day per person -- some
200 times the average intake by inhabitants of the U.S. (draft
E1S, 111-82). This is equivalent to 204 ppm in the diet -- higher
than the dietary level which caused significant elevation in
cancer incidence i~ experimental animals (draft E1S, 1II-8S).
Inhalation of DDT volatilizing from the walls may prove to be an
even more significant route of exposure than de~al absorption
from the floor.

Although these calculations are recognized to be prelimin
ary and depend on several assumptior.s, they suffice to show that
human exposure to DDT in treated buildings is sufficiently great
to be a matter of potentially serious concern. Certainly it is

[Footnote continued on next pagel
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(e) The draft EIS suggests as an alternative elimin
ation of pest management activities (Alternative E) out unfairly
characterizes this alternative as involving precipitous withdrawal.
The draft EIS states that under this alternative, "future fiscal
commitments would be cancelled, and on-going projects ana program
activities would be summarily terminated," (draft EIS, 11-160).
Simply cancelling or terminating planned programs is not a rea
sonable alternative, and AID should have.considered a phaseout
of its activities in considering withdrawal from pest management
activities.

3. The draft EIS is essentially a background docllnlent
ra~her than a proper environmental impact statement:

None of the alternatives outlined in the draft EIS
are sufficiently complete to satisfy the requirements of NEPA
for an environmental impact statement. Rather, the description
of the alternatives is superficial. The draft EIS in effect
admits the fact that it is s~ply a background document when it
states that "future AID policies, guidelines, and regulations
concerning pesticide assistance" need to be "evolved frem this
Environmental Impact Stataaent" (draft EIS, 11-105). Before AID
can pursue these policies, guidelines, and regulations, they
must be the SUbject of an impact statement.

4. AID fails to take into account the incapacity of host
countries and the apparent incapacity of AID to make prudent
pesticide judgments:

AID fully recogni~es in the draft EIS that many host
countries do not have knowledge or experience in using pesticides
or engaging in other pest management activities (draft EIS,

[Footnote continued from previous page]

sufficiently great to be worth careful calculation and measure
ment, in order to ~eigh the possible risks against the claimed
additional cost of $0.44 per person per year for replacement of
DDT with malathion (draft EIS, 111-208). Without wuch a compari
son of costs and benefits, the EIS will be seriously deficient.
It is particularly regrettable that AID has failed to implement
the specific reccmmendation l4(h) of the NAS Co~ittee (draft
EIS, 111-12) to investigate the extent of DDT contamination of
human popuiations resulting from malaria controls. We suggest
this investigation should be carried out urgently.
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6. AID is inconsistent and misleading in its arguments
about its influenca:

5. T~e draft EIS does not consider the process AID would
~se ~o formulate its pest management program:

December 15, 1976Page Eight

3/ U.S.D.H.E.W., Center for Disease Control, "Malathion Intoxi
cation in Spray Waters in the Pakistan Malaria Control Program"
(1976).

AID makes two inconsistent arguments with respect to
the amount of influence it would have abroad and how that in
fluence should determine what form its pest management program
s~ould take.

~ID, assuming it continues a pest m~~agement program,
will need to make basic decisions subsequent to ~he draft EIS.
For example, if Alternative B is adopted, AID proposes that it
will have a list of specific pesticides that AID will supply for
use in less-developed countries; pesticides and their uses found
not to require individual use evaluation will be based on this
eligibility list for AID financing. AID does not indicate, how
ever, how the initial step of a reassessment of the specific
pesticides that AID will supply will be achieved, i.e., what
pesticides will be placed on an eligibility list. AID should
indicate what process will be used, and the pUblic should have
t~e opportunity to comment on such assessment.

Furthermore, AID's past pest management ~rogram and
the inadequacies in the draft EIS lead to the conclusion that
AID, at present, does not have the apparent ca?acity to struc
ture and implement a prudent pest management prcgram. No doubt,
the agency cculd, if it so desired, retai~ persons that w~uld

give it that capacity. But if it is unprepared to devote ade
quate resources to tr.is problem and to insist on a higher degree
of expertise, 'then any AID pesticide management activity will
not achi€ve its desired results. This factor must be taken into
account in deciding what type pest management program AID should
undertake.

Mr. Albert C. Printz

11-275 et sea.). This incanacity of host countries invariably
will lead ~pesticides bei~g used inefficie~tly and improperly
which means both that ~~e pesticides wi:l be less effective than
could otherwise be the case, and also th~t ~~e pesticides may
create more adverse enviro~~ental harm than would otherwise be
the ~ase. A recent report to AID confirms that misuse has harm
ful repercussions on hu~an health. 3/ (See also, draft EIS, 111
204 et seo.~) In spite of the fact-that this incapacity of host
countries-is a very significant factor in de~ermining whether
to have a pest ~anagement prcgram and what kind 0= program to
pro~ote, AID does not take this factor into account in consider
ing any of its alternatives. For example, pest management
practic~s which are less susceptible to being misused may be
the best choice. The use of better labelling and such techniques
is hardly an answer.
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When trying to justify continuing the pest management
program, hO'~ever, AID claims influence to be a major reason.
For example, it states:

It is obvious that other countries will have their
own priorities and views and will want to make their own de
cisions. It is further obvious that one country -- even a
donor -- cannot always dictate the policies of another country.

December 15, 1976Page Nine

But this limitation on influence should not lead to
a detraction from certain basic principles. First, if a for
eign country wishes to engage in an imprudent pest management
program and AID cannot influence it to do otherwise, then AID
simply should not finance that program. AID does not finance
programs which it believes are not economically sound; it should
not finance programs which it believes to be environmentally
unsound.

Second, the fact that AID is a donor does g~ve

It a certain influence and opportunity to convince host coun
tries to aeopt sound pest management programs. AID should
utilize that opportunity to exercise such influence. It should
not decline to attempt to exercise such influence on the ground
that any attempt to influence will result in the loss of oppor
tunity to influence.

"However, AID-supported pest management
act1vities present the Agency and thus the
United States with opportunities for influ
encing the quality of pest management prac
tices in less~developed countries." (DrafT.
EIS, 11-274.)

"It must be recognized that less-developed
countries receiving AID pest management
assistance are independent, sovereign states
with their OWTl individual national policies,
needs, priorities, and perceptions of the
relative importance of environmental quality
versus economic development. AID's influence
on the development strategies and priorities
of recipient less-developed countries is very
limited." (Draft EIS, 11-273.)

AID argues numerous times in the draft EIS that host
countries are independent and therefore that AID, even thouSh i~

is a donor, does not have an opportunity to influence the poli
cies of recipient countries. For example, it states:

Mr. Albert C. Printz
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CO~wmNTS O~ VOLUME III

4/ References to publications of a technical nature will
appear in parentheses in the text. These materials are listed
by number in the attached list of technical references.

December 15, 1976
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Page Ten

I. Ap~endix B-1 - AID Pesticide Procurement Procedures

AID classification of pesticides is apparently basea on
classification prior to the analysis in the impact statement.
It reflects ~oor judgment and/or incomplete knowledqe of hazards
of pestici.des.

The following should be included as "conditionally elig
ible" because they are "of a more toxic or environmentally de
grading nature": ~/

Carbaryl (teratogenic, environmental side-effects) (2,3)

Chlordane (carcinogenic, persistent, suspended by EPA i~

1975)(4).

8. The draft EIS does not address other suggestions made
to AID in the past:

In 1970, National Academy of Science comrr'ittees made
a series of reco~endations to AID concerning its pest manag~~ent

progra~. As noted in the Appendix to these comments, most of
these. recommendations were not accepted. AID has not, but should,
indicate why.

7. AID should consider further attempts to influence
FAO and WHO policies:

AID properly points out that less-developed countries
can receive pest mar-agernent assistance from international or
ganizations such as the Food and Agricultural Organization ("FAO")
and the World Haalth Organization ("WHO"). These organizations,
like many international or~anizatiop.~, may adopt standards re
garding pesti~ides which represent a lo~ CO~~on denominator.
Such standards may be inappropriate from the U.S. point of view.
AID should consider, as part of its pest management program,
attempting to influence these international organizations toward
adopting stricter and more prudent enviroTh~ental standards. The
Uni~ed States is a principal donor to these organizations a~d

therefore does have a degree of leverage.

Mr. Albert C. Printz

-----------
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PCNB (carcinogenic) (2)

Endosulfan (high toxicity to mammals and :ish) (1)

December 15, 1976Page Eleven

Chlorobenzilate (carcinogenic) (2)

Information on manufacture, formulations, and use
patterns is limited to the United States:

Contradictory data are quoted from the sources with
out corrment (see below under DDT):

Others inexplicably are cited for some pesticides
and not others, (2,12-14):

Some of the roost important sources of reliable and
critical information are not cited, (1,6-11);

The data on human health effects are seriously de
ficien~ in consideration of carcinogenicity, tera
togenicity, and mutagenicity:

Informa~ion on metabolic pathways is given for some
pesticides but is misleadingly incomplete for others
and lacking altogether for others:

hlmost no information is given about adverse effects
on natural ecosystems, despite the extensive litera
ture on these effects:

Toxaphene (carcinogenic, toxic to fish, persistent) (s,l)

Fenitrothion (high toxicity, especially to iish and birds)
(1)

Mr. Albert C. Printz

II. Ap?endix B-IV - Profiles of 16 Important
AID-Financed Pesticides

This section is generally superficial, uncritical, and
seric~sly inadequate as an objective review of the properties,
side-effects, or effectiveness of the pesticides incluced in it.
It appears to have been compiled by someone with little knowl
edge of pesticides, primarily from handbooks and summaries
which themselves have little critical evaluation of data. Re
lican~e on secondary sources is not necessarily inappropriate
in a document of this scope: however:
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~ There are so many omissions and errors that a line-by-line
analysis would serve littl€ purpose, but the following are a few
eXc~~'e~'

Nothing is given about effects on natural control
systems, economic thresholds, pest.resistence or
resurgence, etc.;

December 15, 1976Page Twelve

Cn page 64, the contradiction betveen the data in
paragraphs 2 and 3 is not discussed. Th~r~ is an extensive
literature on the association between l:ndane a~d aplastic
anemia (2,16).

The human tissue residue data are limited to the U.s.
and ignore the extensive and important data on tissue residues
in Japan. These are much m~re relevant to weighing of hazards
from use in other countries because the residues in Japan, un
like those in the V.S., derive primarily from usage of BHC on
rice.

The sections on "effectiveness" are omitted in some
cases; in other cases they are limited to simple
lists of usage instructions that could have been
copied more effectively from the labels;

The data on car~inogenicity is seriously incomplete
(6,15). A full consideration of carcinogenicity, especially of
the persistent beta-BHC, is essential for risk assessment.

There is nc information of the effects of diets de
ficient in certair- nutrients, especially protein,
on toxicity to humans, zven tho~lgh these pesticides
will be used in many areas in which this factor could
lead to ir.creased toxicity of certain pesticides.

1. 9pr - This "profile" completely misses two cardinal
Acts abo~~-bnC: (a) almost all of the insecticidal activity

of BHC mixtures is attributable to the gamma-isomer !lindane);
(b) the beta-isomer is more persistent and bio-accumulated than
the cther isomers. Hence, it is impossible with the information
given here to weigh the possibility of improving the benefit
cost ratio of BHC use by switching from BHC mixtures ~o lindane.

In brief, these "profiles" are totally inadequate to serve
as the ~asis for the "cost-benefit" evaluations required for
imple~entatior- of a program such as Alternative B. They suggest
that AID is unable to obtain information that would serve as an
objective basis for calculation of either the costs or the bene
fits of a pesticide program, let alone the balancing of alterna
tiv~s. This section needs to be rewritten completely by a person
or persons far more conversant with the issues involved.

Mr. Albert C. Printz



. 2. Carbaryl - A major review of toxicity and environmental
side-effects is not mentioned (3).

Adverse effects on fish resultLlg from the principal·
use on rice are not mentioned (17).

5/ References to pUblications cited in the draft EIS \:. :1
appear in the text as "ref. __".
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Adverse effects on shellfish and other wildlife in
natural ecosystems (3,9) are not mentioned. Nor are t:le poten
tial consequences of the toxicity to parasitic and predatory
insects considered. Thus, it is impossible to weigh the bene
fits of carbaryl with its potential impact on IPM systems.

The references in thi~ section are to a strange
mixture of secondary and tertiary reviews with a sprinkling of
primary papers, some of which are trivial. A number of the
cited references and much of the material cited is out of date
in light of new information generated since 1972 (ref. 11). ~

3. DDT - Since DDT is one of the leading pesticides in
the proposed program and has especially high potential for
yielding both public health benefits and chronic adverse effects
on human health and natural ecosystems, it is especially impor
tant to ~eigh its costs and benefits fully, objectively, and
rationally. But the profile is incomplete, inadequate, and
self-cont~adictory.

A study in which adverse effects on kidney function
were noted in human volunteers exposed to low oral doses is not
mentioned. This st~dy was the basis for the lowering of the FAO/
WHO Acceptable Daily Intake (18).

Mr. Albert C. Printz

This profile relies on an abstract of a Russian pUbli
cation for data on teratogenicity of carbaryl even though exten
sive data is available in English, including at :~ast one review
cited elsewhere in this section (2). It is, consequently, totally
insufficient. The teratogenicity of carbaryl has been demonstra
ted repeatedly in several species of mammals, in one case at much
lower doses than any listed hete (2,3). A full consideration of
teratogenicity is essential for adequate assessment of risks.

Of significance is the fact that registration of BHC
has been voluntarily cancelled by the manufacturer (41 Fed.Reg.
46031 (1976», and a negative presumption against registration
held by formula~ors has been entered by the EPA since the draft
EIS has bean prepared (41 Fed. Reg. 46024 (1976».
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Numerous other effects of nD~: DDE and DDD on natural eco
systems are ignored (see ref. 11).

The most complete, up-to-date and relevant review (ref. 11) r is
cited only once -- erroneously -- to doc~~ent an insignificant
point, although much of the information summa~d in it modifies
or contradicts the assertions in the profile.

Decerr~er 15, 1976Page Fo~rteen

The section on bioaccumulatior. (which for some reason con
tai~s the only discussion of effects on birds) has no citations
and is a naive, uninformed and argumentative discussion of a
well-documented and well-reviewd SUbject. The ~dverse effects
of DDE on "fish and fowl" are cited as being "suspected", but
the massive documentation in ref. 11 and elsewhere ~onfirms

such adverse effects.

The section on effectiveness is as inadequate as the sec
tions on risks. DDT is listed as "effective" against many pests
(draft EIS, 1II-90, erroneously citing ref. 26), yet it is
~tated on the previous page that "many strains of many insect
species [are) completely resistant". The analysis does not
~ddress the significance of DDT's toxicity to beneficial insects.
~}.ere is an extensive discussion of the relative economic benefits

The discussion of carcinogenicity not only misquotes the
reference cited; it ignores extep.siv~ documentation available
in ref. 11 ~nd else~here (6) on other experiwents conducted
since 1972. These show not only that DDT is carcinogeni~ at
dietary levels as low as 2 ppm, but additionally that DDE ~nd

ODD are also carcinogenic, DDE b0ing mora potent than DDT it
self (6). The implications of these results must be considered
fully if a cost-benefit is to be carried out.

This profile is seriously deficient in its account of
metabolism and degradation of DDT. The breakdown 0= DDT to DDE
is mentioned pnly in support of a proposition that this repre
sents "loss" of DDT. DDE is stated to be "less toxic" than DDT,
These statements ana the absence of further discussion ignore
the extensive documentation that DDE is the long-lived and bio
accumulative breakdown product of DDT and is responsible for
much, if not mqst. if its chronic haz~rds to human health and
natural ecosystems (see ref. 11, for examFle).

The stat€rne~ts or. potential risks to human health are re
peatedly self-contradictory. Ref. 12 is cited for t~e proposi
tion that residues of DDT in human tissues a=e "not cor.sidered
injurious", yet that document states 'the carcinogenicity of DDT
wzs a potential threat to health ar.d formed the basis for a pro
h~bition on discharge. This finding and the extensive documen
tation in ref. 11 and elsewhere are not addressed.

Mr. Albert C. Printz
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III. Appendix C - hudit Report: Malaria Eradication Programs

provided by DDT and alternatives in ref. 11: this shows that
the net benefits provided by DDT were trivial on many crops,
even in short-term comparisons.

December 15, 1976Page FifteenMr. Albert C. Printz

This Append~x is not adequately integrated into the EIS.
It documents the .long-term failure of th~ strategies for malaria
~ontrol and malaria eradication followed by WHO and supported by
AID, and thereby iP'lstrates the poverty of some of the programs
proposed to combat the resurgence of malaria. This Appendix is
studded with references to the resistance of malarial mosquitoes
to pesticides (draft E1S, 111-152, §3; 111-170, §1; 111-183,
last sentence: 111-199, last par. graph: 111-192, §7: 111-196, §7:
111-199, 51). Two of these references (111-170, 196) refer to
the induction of resistance in malarial mosquitoes as a result

8. Propoxur - As in the case of malathion, the residual
life and effe~tiveness of this pesticide for malaria control
must be mentioned. These factors are relevant to consideration
of it as an alternative to DDT.

7. Parathion - The statement that "parathion is one of
the most dar.gerous pesticides" is indeed correct. Yet, it
appears the drafters thought this serious problem could be
remedied by flip comments like -- "Observe all safety precau
tions" and "Follow label directior.s carefully". Such terse
warnings could not possibly lead to a rational assessment of
hazards in overseas use. The residual hazards of foliar residues
of paraoxon are not mentioned. There should be a thorough re
view of the history of accidents with this pesticide, especially
in view of the documentation in Appendix D of widespread care
less use and misuse of this and other pesticides.

4. Endosulfan/Penitrothion - The most important, up-to
date and complete revie\\S of these pesticides are not cited C18,
19). These profiles are grossly inadequate and incomplete.

5. Malathion - Malathion is one of the available alter
natives ~o DDT for malaria control programs, and is recommended
for use where mosquitoes are resistant to DDT, yet its effectivp
ness for this purpose, as well as the potential effects of its
grea~er toxicity, are no~ even mentioned or discussed. Th~ figur€
given for its residual effectiveness on indoor surfaces is in
consistent with WHO figures on this s~bJect.

6. Monocrotophos - The health and ecological ~mplica

tions of the extreme toxicity to mammals and birds are not dis
cussed. There is no section on effectiveness: nor are its
well-documented effects on natural control systems mentioned.



319

IV. Appendix D - Pest Management and Related
Environmental Protection Project

of the overuse of pesticides in agriculture. The section on
Haiti (111-180-182), inter alia, documents several o~~er failures
of malaria eradication programs based on use of pesticides.

December 15, 1976Page Sixteen

In general, this Appendix provides an excellent documen
tation of the need for special caution in the promotion of
pesticides overseas and a number of specific proposals for
improvement. The UC/AID program is a useful and constructive
means by which AID is working to upgrade the use of pesticides
in recipient countries and to reduce the ~isks involved. Hence,

This Appendix, which also has not been integrated into the
EIS, presents a vivid documentation of pesticide misuse in
many overseas countries, and hence the risks a~d hazards of
promoting overseas sales. It reports references to high-level
toxic residues in food (draft EIS, 111-228), "literally
hundreds" of pesticide poisonings (ibid.), heavy use of highly
toxic pe~ticides on cotton and co~n (draft E1S, 111-229), and
the consequent associated resistance of malarial mosquitoes
(ibid,; 111-231). Resistance of malarial mosquitoes is also
mentioned (draft EIS, 111-239 a~d 242), in the former case
again a result of cross-resistance from pesticide use in
agriculture.

Yet, despite the repeated history of past failures docu
mented by its o~~ audit, AID apparently now proposes only again
to step up its commodity support for pesticide use against mos
quitoes. The recommendations in this audit are simply for
studying the problem (draft EIS, 111-155), ana providing support
for programs and training (draft EIS, 111-160, 162). Since the
text supporting the second and third recommendations makes no
r~ference tc new approaches (and indeed specifically recommends
restoration of lapsed programs), it can only be assumed that
AID's proposed program will repeat the mistakes of the past.
Certainly there is no indication here of a commitment ~o devel
opment of IPM or a capability to balance short-term activity
against long-term requirements.

Mr. Albert C. Printz



it is regrettable that the draft EIS does not recognize the
lessons gained by this experience or inc0rporate them into a
coherent framework for risk assessment and into a coherent
program.

I.C.T. Nesbit
Massachusetts Audubon Society
South Great Road
Lincoln, Massachusetts 01773

December 15, 1976

6/

q;:;Y~ur~
Richard A. Frank
Counsel to the Environmental

Organizations
Center for Law and Social Policy
1751 N Street, N.W.
Washingt~n, D.C. 20036

Page SeventeenMr. Albert C. Printz

Attachments

6/ Substantial contributions to the preparation of these
comments were made by Maureen Hinkle of the Environmental
Defense Fund and Dani.el Finn, an intern at the Center for
Law and Social Policy.
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APPENDIX A

EXTENT OF IMPLEMENTATION OF THE 1970 NAS RECOMMENDATIONS
(DRAFT EIS, 111-10-12)

Recommendation

Yes (UC/AID)

Adopted
1970-75

Yes (UC/AID)

in
ram

2.

3.

4.

5.

6.

7.

8.

9.

10, 11.

12.

13.

14a.

14b.

Not clearly indicated except via
UC/AID program, which is bilateral,
not cooperative as recommended (Ue
conducts bilateral workshops)

Only for pest control; no indicatio
of support of research or training
on effects or prediction of side
effects (draft EIS, 11-78-88)

Partially adopted but criteria
unspecified and evidently inade
quate (see co~ents on Appendix B)

Not mentioned except incidentally
in UC/AID report

No

No (AID procedures require only
certification by host government,
not documentation) (II-IS)

No (11-16)

No

Not stated (administrative matters
only)

Generally no (see Table 15, 11-49
and our comments on Appendix B)

No indication that recommended
risk-b~nefit comparison for DDT
has been made, generaily or
specifically

Yes

No
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No indication of
change

No change noted except
for support of residue
analysis (11-106) and
perhaps "infrastructure
building" (11-285)

No indication of change
in program, despite
promulgation of Regu
lation 16 (This is
Alternative B of the
E1S)

Not mentioned

No (except perhaps
"infrastructure
building" (11-285)

No mention of change

No

No

Not stated

No indication of
change

No indication of
change

Yes

Only by upgrading
residue laboratorie~



NATIONAL RESEARCH COUNCIL
COMMISSION ON NATURAL RESOURCES

ENVIRONMENTAL SrUDIES BOARD October 7, 1976

Mr. Albert C. Printz, Jr.
Environmental Coordinator, A.I.D.
Depar~ent ot State
Agency for International Development
Washington, D.C. 20523

Dear Mr. Printz:

Thank you for sending a copy of the Draft Environmental Impact
Statement on the AID Pest Management Program.

The National Rcsearch Council has a number of ongoing activities
~~n ~~~~~~ ~n r~~ri~~o~~ p~~ ~~~~ rn"~rol in ~p~pon~~ to ~?~~if;c

requests of Fcder~l agencies for assistance. We arc not L, a position,
however, to comment formally on your draft environoental impact
statement. but it will be circulated to the committee involved for
their information. Any comments they have will be forwarded to you on
an informal basis.

Sincerely yours,

~~~?<~ .lY2ft/..A..-
Theodore M. Schad
Executive Secretary
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Critique of the Draft EIS on the AID Pest Management Program

Dr. A. D. Hinckley
The Institute of Ecology
1315 16th Street. N.W.
Washington. D.C. 20036

Although this EIS is far better organized and documented than many

I have reviewed. it describes a program with a fundamental weakness. AID

has not yet recognized the basic principles underlying a successful

strategy of integrated pes~ control. Until this recognition pervades all

levels of AID research. training and application. there will be a strong

tendency to "spray first and ask ecological questions afterwards."

The principles of protective management are well defined in The

Ecology of Insect Populations in Theory and Practice by L. R. Clark.
_.. ,.... '"' _ ... : - r"'. . I. ••
r.w. ul::lt:r'. I\.u. nu~IIt::::' emu 1\.1'". I'I\Jr'r··I~ \LUIlUUII~

~ •• _ to.

11Il:: I II ;) ..

rule is "know thy enemy." The taxonomic status and life system of the pest

species must be well defined. Only then is it possible to identify weak

points in the pest's life cycle or ecological requirements. and exploit

those wedknesses. The objective is to prevent pest populations from

reaching damaging or hazardous levels. In the long run. such control

efforts are less expensive and troublesome than the massive campaigns aimed

at supression of pest outbreaks.

Most references to integrated pest management in the £IS simply

indicate that reliance on pesticides is somewhat reduced and other control

techniques sometimes brought into play. That is not true integration 

which can only come from careful matching of pest ecology and appropriate

controls. For example~ the coconut Rhinoceros Beetle damages palms in its
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adult stage but the immature stages occur in logs~ compost heaps and

other concentrations of organic material. When logs are destroyed,

there is less chance that adult populations will reach damaging levels.

It is also possible to put pressure on the Rhinoceros Beetle population

by releasing adults with a Malayan virus that kills their grubs. Insect

icide treatment of palm crown~ is only appropriate in port areas to

augment a quarantine against the pest's spread. Years of ecological

research proceeded this level of integrated control.

The alternatives listed in the summary and volume II are not the only

alternatives avQilable for AID's efforts in pest management. Even in the

realm of public health~ a fullY integrated control program can prevent pests

from reaching dangerous densities. Vector management should be based on

reduction, modification or treatment of breeding sites. This was the

secret of success in the PRC campaign against the house fly. Larvicides

can play useful roles in preventing the increase of certain vector sp~cies,

but they should not be the mainstay of any long-term program. As Clark,

et~ (1967) pointed out, the ideal control is that which provides the most

protection with the least amount of human intervention.
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Sincerely, ~."

--lr.::!r(l.~fAJ
Execut~e Dire~or / /

8940 Jones Mill Road
Washington. D.C. 20015
Area Code 301-652-1877

December J.5~ 1976

Herewith is our analysis of the AID Draft Environmental Statement
for your pest management program~ submitted as you requested. We had
planned also to include certain corroborative material~ as Appendices~

which was not all available in final form by this, your deadline. We
may 'Wish to send this shortly, for your infon:tation, though we understand
that material to be included in your future distribution of comments
has to be in your hands today.

Dear Mr. Printz,

Mr. Albert C. Pti.ntz~ Jr.
Environmental Coordinator, AID
Department of State
Washington D.C. 20523

RACHEL CARSON TRUST
for the Living Environment, Inc.
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Comments on the Draft
Environmental Impact Statement

on the AID Pest Management
Program. issued September 30. 1976

8940 Jones Mill Ro:!.d
Washington. D.C. 20015
Are:!. Code 301-652·1877

RACHEL CARSON TRUST

We are plea~ed to see the emphasis given to the desirability of
in~egrated pest management (IPM) systems geared to local·conditions, but a more
positive approach to ways in which AID can put such programs effectively
into action should be stressed. If all real costs are considered, the
possible higher initial cost of IPMwith skilled manpower needed to
formulate and explain programs for specific areas. would be far offset
by th~ long-term costs of continuing excessive reliance on chemical
pesticides alone. Eventual damage to human dnd environmental health
from the now discredited all ch~mical approach can scarely be over-
estimated. Actual money needed for repeated purchases of chemicals
imported at rising rates of amount and price would also be very high.

The role of AID should be, in all fields. to project the best know
ledge this country can muster, free from c0mmercial or selfish short
te~ constraints. Few things can be more damaging to our international
standing than to be shown to have endangered the economy, the human and
enviromental health, or the long-term self-sufficiency of the recipient
country. The aim should be to guide every country to sound practices
that they can eventually maintain independent of outside financial or
adVisory aid, whether from other governments, UN agencies, or commercial
interests.

Our qualifications as critics of the ErS are these: We are an inter
national organization, bringing together a large proportion of the leading
scientists and concerned, informed citizens in this field, from several
countries. We receive re1uests for infr;mation on chemical toxicants
especially pesticides, from these experts and from a wide range of the
p'lblic who find themselves with problems from pesticide usaRe or poli.:-ies.
These often stem from our government, or from their governments as
influenced by U.S. policies or by the pressur~s from producers of
chemical pesticides. We have taken an acti.ve part in the fomarilln and
development of the United Nations Environment Programme, with emphasis
on chemical contaminant issues. A brochure describing the Trust is
enclosed. Some of us are serving on EPA advisory committees that have
given us a special insight into the processes and pressures bearing
on the pesticides policies within. our own country.

The issues raised by the AID EIS on pesticide programs are so broad
and critical that a response must go farther than is usually necessary in
assessing an EIS. We wish therefore to define these main points and the
considerations that they require as a basis for our more explicit comment~

on the document.

for the Living Environment, Inc.
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There are many reasons why AID programs should follow ~ore conservative
lines than those of current usage in ~he USA. People elsewhere may be in
greater risk that we are fro~ pestici~e exposure because of inexperience.
illiteracy. diet. social and ecomomic factors, capacity of governoent to
train and protect them. lack of medical help, and other local aspects.
How many lack protective clothing. facilities for washing after dangerous
exposures. or the traininb to understand the dangers? A mistake can
release quanities of toxic material into their environment where its
effects are uncontrollable and its progress through air. water, soil.
and living creatures unpredictable. We can deplore the decisions of other
nations to make such mistakes; we should by ex~ple and explanation
try to dissuade them. But if we urge such methods upon the~ and provide
the materials. as we have often done, _e cannot expect the consequences
to benefit our international stancing or our own well-being. Few of
these chemicals are containable once used, and in many ways they can
return to us. Also, if we continue to produce pesticides for export
~nly, we must reckon in the environmental impact the health hazards we
aTe creatin~ for our own people who produce, pa~k, and ship these chemical~.

The leptophos (phosvel) story illustrates this point, and others
we wis~ to stress. Your description of this chemical (Vol. Ill, page 34)
gives only two bits of informdtion on its to~icity; the LDSO, oral,
is 42-52.8 mg/kg, which puts it in the very high acute toxicity range.
and you state that it is moderately toxic to bees; our data putK II
very toxic to bees. You cite nothing on dermal or inhalation toxicity,
chronic effec:s, persistence, or effects on fish, wildlife, or beneficial
insects. First indications of serious problems with leptophos in Egypt
came shortly after it was introduced in 1971, and even a clearly adverse
report from EPA in 1974 did not discourage the AID program, apparently,
though certain Egyptain officials were disturbed as early as 1972. Some
1300 water buffalo died, there has been widespread human illness and some
deaths. Should this not have given you a few more statistics to put on
your chart? The effects on workers producing it in this country, with nerve
disorj~~s and paralysis among the worst effects, give us an idea of its
effects on Egyptians unwarned of its hazards. And now l~ptophos is
found on tomatoes imported for our food. These U.S. incidents are part
of the impact, and should be in the ElS.

u.s. Versus Foreign Conditions.

The rec~rd of pesticide usage in the USA is an object lesson in the
extent of immediate and ultimate damage resulting from ill-advised material
and methods and the speed with which it happens. It should be our role
to try to prevent the same mistakes elsewhere, certainly to avoid them
wherever the responsibility of decision rests with AID in dealing with
other countries. Effects elsewhere can be far morc severe, in £Hcl,
and the impact of irreversible effects even greater. For example, we
do no: yet know much about the relative damage that can be done in tropical
areas by chemica~that are more tolerable ~n temperate zones. Nor have we
much information on the effects of world~ide unintended dissem~nation

of persistent pesticides into fragile ecosystems. like the arctic.
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Effects of pestic~de exposure can be much more serious on ~orkers

in countrie~ whi=h do not have an efficient public health program for
all citizens, where health authorities have received no training in
recognizing tile symptoms of poisoning from the chemical combinations
used in modern pesticides, ~d countries where illiteracy is common,
and ~here workers have no recourse against the orders of employers or
government. Our own medical profession has by no means as yet met the
l1~ed for training new doctors in the necessary toxicology to recognize
almost devoid of such knowledge. Calls and letters reach the Rachel Carson
Trust fro~ people in desperate physical condition which, the case history
shows, may be due to such. exposure, bu~ ~ho c~n~ot find a doctor who
tbe case history shows such exposure, but who cannot find a doctor who
is able to help them with the problem, especially in regard to the
long-term effects of hazardous exposures. Even the latest EPA publication
on the subject, RECOGNITION AND ~~~AG~1ENT OF PESTICIDE POISONINGS,
deals just with acute (immediate) poisoning. Chronic effects can be
equally severe or lethal, with conditions developing for which no cures
are possible. What chance exists in many of the countries in your
AID programs for the average worker to receive any appropriate medical
ca~e for pesticide poisoning? We are speaking not only of the cancer
that i3 a known hazard with many of the products AID has approved,
recommended or $upplied for foreign assistance programs. Incurable
kid~~y, liver, heart, and nerve damage is e~en more likely from a wider
range of these pesticides.

Foreign governments anxious to benefit from AID programs have not
been critical in their scrutiny of possible hazzrds. If they are impressed
with the wealth and knowledge of this country. th~y may not think to
question the suggestions that come from AID or from the sales representatives
of powerful multinational chemical companies that seek to expand their
markets. From impartial experts "familiar vith conditions in the countries
in your programs we have learned ot many instances where ~he government
may have promised to adhere to strict rules on storing. shipping, a~d

applying the pesticides provided by the USA, but where either lack of
feid 1i t it's or ignorance of the importance of these precautions has
r~sulted in shocking carelessness. A thorough-going evaluation of t~e actual
conditions in the field, the local competence and the probabilities of
reliable handling on the site should be a primary requisite before
authorizing the use of any but the safest materials and methods under AID
grants of assistance.

THE WOLE DATA BASE IN fHE PESTICIDE FIELD IS QUESTIONABLE. Recent
checks show that the data used by EPA for past registrations is inadequate.
The system relies on producers to provide the safety data for th~ products
and then conceals the data from public scrutiny as "trade secrets." In a
test study, 23 out of 24 EPA files on registered pesticide chemicals were
fc~~d to be baseJ un inadequate research or studies whose data contradicted
the conclusions presented. Thes2 findings suggest that until a better
basis for pesti~1de evaluations is available. AID should make a double
check in the interest of due caution when referring to previous EPA, or
an~other former decisions on safety.
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We do not doubt that AID administrators who realize the severe
hazards p~ssible with most of the chemicals dispensed under AID programs
in the past, and who become aware of the critical gaps in the information
relied upon in making decisions on their use when AID takes this
responsibility ~th regard to client countries, will understand the
need for the drastic changes tr~t we feel are necessary in your program.

The contention that developing countries cannot a:ford to forego
highly toxic and otherwise hazardous pesticides, since their food supply
must be increased, ignores the basic fallacy of over-dependence on chemical
controls. These bring costly side-effects. not only in human illness.
but in deterioration of key environmental factors necessary for continuing
fertility and environmental stability. Even in the short run their full
cost may outbalance their temporary benefits: in the long run, the
insecticides leave pest populations at record highs. composed of insects
largely immune to chemical controls. Ovcr-reliance on these supposed
panaceas can be very like drug acdiction --each stage seems to require more
and stronger dosages. until final collapse. Fungicides and herbicides
bring equally dangerous side effects. Indeed, in developing countries with
populations often suffering from malnutrition and disease, the added stress
of exposure to toxic pesticices ca.l be far more damaging than it is with
average US citizens.

AID officials accustomed to dealing with ordinary commoditi~s needed
by other nations may perhaps be unprep~red fnr th~ ~ombin~tio= of :~~=c~

promotional zeal and extreme hazards connected with the products which
characterizes the pesticide industry. A blurred perception in this regard
is common. Over the past 30 years, the enthusiasts promoting chemical
pest control have created a panacea mythology in the public mind that
ignores the immediate and ultimate danger~ from these poisons and discounts
the values of alternative and older methods. The promotional enthusiasts
claim that pesticides are largely resp~nsible for the productive success
of our agriculture and our degree of control over insect-borne diseases.
Objective study of our increased food and fiber production reveals that
much of the increase came for many other reasons before these newer
chemicals were on the market. The chemical war against disease-carrying
insects has brought serious side problems without yet solving the main one.
One of AID's chief problems in promoting sound methods of assistan~e to
other countries must be to overcome these mistaken notions of panaceas
that can be bought like band-aids. The question does not yield to such
over-simplification. In the long run, U.S. assistance provided on such terms
is likely to be cisillusioning.

It may well seem sufficient in some instances for AID to refer to
available reports of WRO,FAO, or the U.S. Department of Agriculture
regarding a given product, but it should be borne in mind that such
reports are constantly being revised, updated or challenged, and in
particular, verification is needed to be certain ~hat vhat these aKencies
may U~ advocating in any given case is the best course for the client
country of concern in the particular situation to be met.

Entrenched interests a~d viewpoints in WHO and FAO have often precluded
their changing policies vhen new kr.o~ledge should have demanded revision.
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The~e international agencies are very difficult to reach, by experts
whose word should be considered, due to their concentr~c series of defenses
through the UN machinery. AID could be a powerful force to bring in new
eVidence, to sbo~ other countries better ways. and to speak with freedom
and authority on a level few other agencies could reach. We urge that you
try to fill ~uch a role. bringi~g into your councils fresh and independent
views from experts not beholden to industry, bound by bureaucratic constraints.
or by narrow attention to limited-focus agricultural or disease vector
control proposals.

In ShoTt, if AID is to continue in this extremely risky business. it
is of the utmost importance to be surf' that you have consult•..d. and hire,
experts witn thorough professional tra_ning and experience. It is more
than usually important, in this highly sensitive field of action, to
scrupulously avoid conflict of interest in the selection of personnel.
The conflict of interest of former or continuing ties with the chemical
industry unfortunately has been shown repeatedly to be a factor in ad~ancing

sale of pesticides in unsuitable kinds and amounts to the detriment of the
event~al users, and entirely contrary to the purposes and best intere5ts
of tho United States as well.

Anyone hired in a job with authority in pr.ogy~S having environmental
and health implications should be required to have 'nimpeachable credentials~

in professional training and connections. Considering the vast importance
the AID programs can have to the economy ~nd health of clie~ts countries,
and to ~he standing of the UnlL~a Stdtc~ in tbeiL r~garj i~ y~aI~ ~c co~a,

we should wish that you set a sigh standard of untainted professionalism
which can be emulated by other countries and other U.S. agencies.

Some device of appeal and some force of official attitude must also
be put i~ place to guard against passing over recommendations from the
experts lower in the ranks in cases where immediate concerns about agricultural
production 9 disease control within narrow focus 9 or pressures to oblige
a country with ~hich we desire friendly relations can weigh on administrative
decisions. If adverse environmental effects are not to continue from
AID programs 9 care must be taken to assure that the psychology of the
quick fix does not result in suppressing information that could save us
from later disaster.

There are alert citizens in the devel~ping countries Mho are keenly
aware of problems ~rought by neglect of environ~ental realities in AID
assistance programs. Others ~re wondering about them. The Trust receives
inquiries from both elements 9 a~d ~e can precict that their ranks will
grow. Many are young, and have been educated abroad to awareness of the
Droblems we 1n the United States are facing because of our environmental
m1smana~ement at home. We can assume that some of them will be in positions
of influence in their governments in years to come 9 and we hope that you
will consider their views seriously now. (We: append a typical letter
frOM one such person.~ Are there ways in which you could publiciz~

more widely in client countries the strict provisions of your contacts
or adVise, and all of the hazards possible from products that their
governmp~ts request? Could you open some channels through which such
conc~rned people could reach you directly, with whatever precautions are
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needed to protect their indentities? You might find them a source of
invaluable information on the ways in which we could be far more helpful
to the condition of their people.

The emphasis on i~tegrated pe~t management in your future plans is
in accordance with the best scientific and practical knowledge. We urge
that you take every means to put this into fullest effect. Although
the EIS gives much space to plans for tPM programs, we do not find consistent
and full definition of just what you mean by the term. The studies d~ne

under Dr. Ray Smith sound very good, as far as we can judge by their short
descriptions. But any mixture of pest control measures is not necessarily
IPM. We are disturbed to find. in the description of your tsetse fly program
[Vol. 11, page 76] an example of a serious distortion of the technique.

To achieve success by the sterile male technique, it is ~sually necessary
to have a clearly delimited area in which tne pest occurs and which can
be treated and ~onitored thoroughly. The vast range of the tsetse fly
does not seem ideal. Then you state that the program is to begin with
massive saturation of the are~ with pesticides [unspecified] to bring fly
populations down to the level at which the sterile males may be effective.
This is a travesty of the IPM concept. Maximum adverse effects can bt
expected. The biological supports of a stable and productive ecosystem
Rre sure to be so disturbed or destroyed that return to a healthy situation
of soil ~rg~ni~~: ~arasite and predator cont~ols of insects, and a saf~

environment for humans may be many years delayed. $2,000,000 has alreaciy
been spent in this effort since 1963. Has any real progress be~n made?
What adverse effects have occurred? Envitonmental i~pact cannot be known,
moreover, without counting effects on countries where all of these mystery
pesticides are produced, where they are formulated. how packaged. the
routes through which they are shipped, and what is done with used containers.

There is ample evidence in your own table and summaries to show the
severe hazards inherent in the use of ma~y of the pesticides recommended.
Were your basis of source material more extensi're, you would find even
more such evidence in some cases. The question is: how much of this is
actually transmitted to the client governments, to the supervisory people
shipping, storing, and using them, and to the workers? How can you determine
this, or the extent to which precautions are taken? In what way can the
system be more open to public scrutiny, here and overseas~ Do the precautions
recommended by your expert staff people always survive up through the
decision-making level?

As an example, consider the case where, apparently due to the prompting
of a former AID official, Cambodia was urged to request AID to buy
25,000 gallons of phosdrin which the producing company was for some
reason very anxious to sell there. This is a country where the farmers'
methods and ignoranc~ of the highly toxic nature of phosdrin was sure to
result in serious consequences should it be put into u~e. ~~en ~hio 3dverse
reaction from AID staff experts reached the U.S. mission in Cambodian,
they accepted it. But pressure was still on the Cambodian government to
buy the phosdrin. Although at that time virtually all funds in the hands
of the cambOdian government came one way or another from the U.S. government,
the" request was changed, asking not that AID funds be provided for this, but
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that the Cambodians finance the phosdrin from their "own" funds. AID staFF
responded that under no circumstances. whatever the sources of funds,
should such exceedingly dangerous chemicals be put into the hands of
Cambodian truck farmers. This message was then countermanded at a higher
AID level where it was determined that AID should not further discourage
the potential sale as Cambodia was a sovereign country using its so-called
free exchange. It is not known whether the phosdrin did reach Cambodia
before the end of the war.

In view of the known inability of many countries to conduct accurate
accounting of tlie way in which these chemicals are used, and what effects
they produce, we feel that no AID program can fulfill its purpose unless
you are able to see that such monitoring is done. We are disturbed by the
paragraph on page 8 of Vol. I which says: "AID's pesticide procurement
procedures do not provide for pre- or postuse audits in recipient countries.
Thus, the Agency does not have complete information on the actual as
compared with the intended uses of pesticides it supplies. nor does it
have a specific mechanism for monitoring or collecting information on the
beneficial or adverse effects of such pesticides." We have learned that
AID finds it possible to make pre- and postuse audits of such innocuous
products as ball bearings and oth~r industrial commodities, and we find no
reason in AID's organization to prevent such ~onitoring in the far more
critical area of pesticides. Since compliance with Federal regulations to
account for environmental impact requires that you produce such cata. how
can YOIl avoid actiOTlal"Je noncC'mnli.;mce vith NEPA t1"Jes~ you dQ th~., ;>\,,~jt?

Even where client countries agree to provide this info=n3tion. you need
oversight to assure the ac~uracy of the reports. Your technical experts in
the field can surely judge the likelihood of actual compliance.

On page 13, Vol. I. you describe the new "Environmental Procedures"
effective for AID on June 3D, 1976. One purpose is "to assist in SLrengthening
the capabilities of le~s developed coun,ries to appreciate and evalua~e

potential environmental effects of proposed development strategies and
projects." In practice so far. we find only that elaborate agreements may
be included in contracts, whereby the client country promises to do the most
detailed and accurate checks and precautions, but we find no evidence that
their performance is checked on the spot. An illu&tr~tion is found in the
recent malathion episode in Pakistan.

Pakistan's previous anti-malaria efforts haVing been ineffective, this
AID program was intended to bring all-out action against the insect vectors,
and also to be a model of administration. The contract included all possibl~

precautions, which Pakistac a~reed to take. But these assurances were
ta~en at face value, and past experience indicating incapacity on the part
of Pakistan to carry them out'was not recalled. Some experts did question
the governmental capacity, and also the sheer physical problem of dealing
with such ~ssiv~ amounts of highly toxic material in Pakistan's shipping
and storage facilities. Pakistan waS to get 15.000 tons of malathion.
The cost to AID was $35.000.00v. The agreement was that Pakistan would
purchase 40% of their supply from any source5 that would provide chemicals
ot equal type and qual~ty. AID provided 60%. Pakistan purchased their
malathion f~om Italian firms, and apparently made no real check on the
quality. The I~alian chemical was inadequately packaged, in cardboard
containers with plastic liners. When it wa9 unlc.aded at Karachi, many
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containers were broken. Many pictures were taken of the conditions on the
docks. At one point 500 tons of malathion were strewn about the docks,
contaMinating any people or merchandIse within range, and threatening to
wash into the sea in large amounts. The Indian Ocean is one of the richest
marine ecosystems. Whatever malathion got into the water must have had
some serious effects. ~nen the inevitable rains came, chemicals stored in
mud huts and equally unsuitable places were also washed away or left open
to endanger people or animals in the vicinity. These problems were ·compounded
because th2 malathion purchased from Italy was not the standard type. but
instead incladed a very large proportion of an exceedingly toxic isomer,
making it considp.rably more toxic than supposed. Widespread illness
resulted. Observers from NIOSH and CDC found also that the pesticide
applicators weTe not told that this checical was more acutely toxic than
pesticides USed before. They were instructed in no special precautions.
and they were seen to spray it on food, dishes, and anything in the hou~es.

Malathion was carelessly stored where children had easy access to it.
Applicators wore clothing that was not changed from day to day, neithe~ they
nor their clothes were washed to minimize continued exposure. nor wer~ they
wa~ed to do so. Malathion has the property of becoming much more toxic
through prolonged exposure. Its usually low acute toxicity to mammals
depends on a normal, healthy detoxifying cap~city in the mammal. In time.
liver and other involved organs reach their limit, and suddenly the victim
suffers effects of extreme toxicity. Exposure to other contaminants
along with malathion can also give this synergistic effect.

~~cther any of this costly ?roject had effect against malarial
V~CLUI~ i~ uvt ~av~". ~~n~~ :~c ~~~i~~l ~~~ ~~ u~?lc~~~n~ od~~. ~1n~·

p~ople washed it off the inside walls of their houses after the first
application. A second application was made after the rainy season, and this
time many people refused to allow the spraying to be done inside.

So, unusably large amounts of a very hazardous chemical were sent to be
used in a 4-month period. Facilities to store, ship, or use this much were
inadequate. Predictable difficulties. such as floods, spread the poison
farth~r than int~nded. Users were not taught the dangers or suitabl~ m.th.,d~

of use. Perhaps 10,000 people in the country worked on the spray teams,
7000 in the two provinces studied. As many as 2900 recalled symptoms
consistent with malathion poisoni~g, and five died. Teams from CDC and
NIOSH studied the situation afterward, so could not make definitive tests.
S~mpling by questionnaires gave the ab~ve estimate.

How would such debacles be prevented under your new rules? Some means
of checking compliance on the spot still needs to be added. You give out
grants to universities for varIous research and assistance programs to the
amount of $750.000,000. Some of these institutions have people well
qualified to ~erform this monitoring for you. They should check not just
ultimate use, but also storage, qualifications of places designated to do
final formulations. and other aspects of capacity to handle pest~cid~~. A~

an adjunct to your own staff, they could give a useful second opinion. W~

sec DC b~rricr to ~ic use of funds, if you ~till ma1~t~in that your staff
cannot handle it.

QUALITY CONTROL OF PESTICIDES purchased, and obtaining of the best
material for the least cost for the client countries, in amounts that they
can reasonably use and handle, is" more a matter of how well ~les are
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enforced than are the established standards. Ye urge that all pesticides
be obtained by competitive bids, with function rather than specific
pesticides stipulated, and with your own checks made on compliance with
standards. It has sometimes been too easy for pesticide salesmen to persuade
a country that only their product, which may be more ex?ensive, more
dangerously toxic, and less effective for the purpose than possible
alternatives. must be used. Your procedures for dealing with this, if done
as ~e suggest, could defuse some of these deals.

In your review of malathion, Vol. III, page 102, you make no mention of
the potential synergistic effects on the effective toxicity of malathion, nor
do you explain the hazards of continuous exposure. Indeed, how about che
hazards to the people in whose houses the spray remained on the walls and
furnishings, volatilizing slowly? We urge that you consider alternative
means of malari~ control, to which we refer below.

Use ~f Materials Not Permitted in U.S.A.

You note that your interim regulations preclude use of DDT, aldrin,
dieldrin, 2,4,5-T, chlordan~ and heptachlor, with minor exceptions also
permitted in the U.S.A., and that you will not assist in the procurement of
pesticides not registered in the U.S. or which EPA has cancelled or intends
to suspend. (Vol. I, page 14.) DDT is permitted for public health use under
this ruling, since such an exception is possible in the U.S.A., but supposedly
only under exceptional cir~'lmstances. The loophole is much greater on your
side, since 1t encompasses all of the massive use of DDT in WffiO malaria
proRrams. WhCTPvpr t-hp inc;~rt "pc-tC"..-c: ~.,.t:? ~C't- 2!~~~~:'~ -rr-~:1~ to it. :'hi~

should be given serious review. The greatest hazards from DDT come from its
persistence, stability, and thus its dissemination to the farthest reaches
of the earth and its accumulation in the fatty tissues of animal species.
To promote its use to the extent shown in your figures (Vol. II, page 60-61)
means a massive impact on all life on earth for many years to come. From
1972 to 1981 your chart anticipates that for malaria programs 357,435 metric
tons of 1007. DDT will be added to the ~orld burden. The carcinogenic effects
of our already excessive levels fo DDT may be just beginning to be felt, 30
years after its introduction to large-scale use. Have you consul~ed with
experts in environmental carcinogens to compare the costs of this now
uncontrollable threat to those of alternative ways of dealing with malaria:

Dr. Richard Garcia and his colleagues at the University of California
at Berkeley advocate holistic me~hods of malaria control that do not depend
on massive use of hazardous chemicals, which besides their dire~t threat to
human and environmental health are eV~lltually self-defeating t~roug~ growth
of insect resistance. Their methods, tailored to the insects and the ecology
of the site, rely on the p~ecautions and alterations in habits that the local
people can reasonably do themselves, once they under;.;;.;.._~ tht=.: ':'~a~ons. This
can be done effectively with a minimal use of hazardo::s chemi<.a1 t. - -,t any eo;
all are needed. If conditions due to poverty and ignorance Cat .;~ 2 to
the disease, these must be dealt with first. 'fhi,,; does nG2tl tn.o:~__ ~ client
country hostage ·to continuing E."xpenditure and imports of !!la.t •• :- _:;_s ~ard to
handle in other ways. It can have enduring effec~. and certainly can result
in greater self-estpem and confidence 1n the people. Much of the process
is a return to time-tested methods that were abandoned with the arrival of
supposed miracle sprays.
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Eligi~le Pesticides

Your list of the pesticides on your currently approved list.
Appendix·B, shows clearly why the December 5, 1975 court decision was sought.
Although this required that you not promote or finance foreign use of
pesticides not permitted in this co~ntry, you are still attempting to
justif) in this EIS a return to promoting many of these (Vol. II, page 15.
paragraph 1. for example). EPA has been issuing lists of additional
pesticides which they consider too hazardous for general use in this
country, and which they propose to try to cancel or severely restrict under
re-registration procedures. A list of 100 suspect carcinogens was released
by EPA in February and a list of 45 came out early in June. You include 13
from the combined lists, some in various formulations for a total of 22 -
12.6% of your list. If we then include aldrin, dieldrin, and DDT, previously
ruled against by EPA, your total is 28 products. 16% of your list. cancelled
or proposed for restriction by EPA. An additional list of pesticides that
are candidates for removal or restriction was issued by EPA on Decembe. 2. 1976.
You have 13 of these on your list. in a total of 25 formulations. Adding
these all tog~ther, 301, of your list consists of these candidates for
rebuttable presumption. ~~ile you did not have all EPA data when you
compiled your list, you should have known that these pesticides were all
either suspect or confirmed carcinogens, teratogens, or capable of other
long-term and irreversible adverse effects on people and animals, or were
0f such high immediate toxicity that they cannot safely be handled or
controlled jn agricultural or disea!':e vector control program~. If this is

_ ..... ~~-r_,r~"' ...

r-~---""'---'
ho~ much more dangerous these products will be in the developing countries
with which you deal.

On page 13 of Appendix B, you list a few more products that you have
used with case-by-case approval, between July 1972 and March 1976. Of the
33 i:em~ on this list, several cannot be identified from any of our library
of manuals. ("Household Spray" is a vague term.) Six of these are on the
above EPA lists: more may be but we cannot penetrate their disguises.

On page 43. you begin detailed 'profiles' of 16 pesticide!': that "may
be used during the projected pest management program through 1978." You do
not preclude usc of the ~ther preViously listed materials, however. But on
this presumably select list, we find one already banned here (DDT), 6 of
the EPA candidates for restriction or cancellation, and 2 other biocides of
very high toxicity.

Sources of Information

We see no mention of the findings of the team sent by the National
Academy of Sciences in 1975 to'study pest management methods in China.
After making most of our mistakes, but learning from them more quickly,
China has come to rely on a remarkable system of integrated pest management
that capitalizes on labor-intensive methode, minimal use of chemicals, non
persistent chemicals princiaplly, that are produced as needed. Their methods
would not only seem better adapted to conditions in many of your client
countries than are thos?.current in the USA. but they place far more emphasis
on huma~ safety. Word of this accomplishment is sure to become widespread
and it would be .ludicious, surely. for AID to be thoroughly aware of all that
the. NAS mission learned. We suggest consulting one member of that team. Dr.
Robert Metcalf, of the University of Il11nols. does not seem to appear
among your advisors, except as you Ci2his paper on DDT substitutes on ~aRe 250.
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We have mentioned Dr. Richard Garcia. of ~he Di~ision of Biolo~ical

Control. University of California at Berkeley. Your contract with Dr. Ray
Smith and his associates does not seem to have brough~ you as well the
services of several experts in the Division of Biological Control, wh~ch is
one of the pre-eminent departments in this field in the world. Dr. Robert
van den Bosch should certainly be consulted on your IPM plans.

Dr. David Pimentel of Cornell, whose researches into pesti~ide effects
in Central America should be carefully s~udied by AID staff, has shoYn in
8 rec~nt study that use of 2,4-D has a pronounced effect in increasing the
susceptibili~y of crop plants to both 1isease and insect damage. More
attention must be given to broad effects of this sort. Pesticide~ may have
results far from their stated purpose~.

Since the Rachel Carson Trust specializes in problems of chemical
contamination, we have among our officers and consultants ~ny people who
are especially qualified to assist and advise in such programs. We C3n s~rve

as a bridge between scienti3ts and either government or public needing
special information, and we suggest that AID could make more extensive use
of organizations like ours.

We think er.pecially of Dr. Thomas Odhiambo, head of the International
Centre of Insect Phystology and Ecology, Nnirobi, K~nya. Hi~ concluding

this past August expressed important principles and philosophy that we are
sure many of the ArD workers would apFreciate.

EotomolosY and the Problel1l3 of the Tropical World

TIlOMAS R. ODl~iAMBOI

International Centre orIn~ot

Physiology and Ecology,
P.O. Box 30772. Nairobi, Kenya

ABSTRACT

In the address to the CloWI& P1en:uy ~UI"l1 uf lhe Flfteenlh lnternalional Congress \Jr
EnlomolOC)'. the authur rc-cxam1nt'a Ihe: lIal.!lllooal view uf enlumuloyy anoJ reICct) It as:l rc.tn.:u"r
one. U. adYDClta I more concentrated lit".:" un g deep undcnlandlng or Insecu III thclr ecology,
ph)'Jiolol)", Fnetics, rebtzona and inlerlcllOns with uther Imng orprllsm., and other spccWiz.ed
facetJ 0( inJect Ufe, le.dl:lg 10 a re:ognl1ed "insect science and technology". In lhis respect, he
belines that macet aaenUsta and technologms should be concerned with "in!«t livestock" - just as
they arc presently concerned (and O\'er concenlrating) 'on lllse.:t pest management. Finapy, he pleads
for I recosrution that 'he tropics is the original and preponderant home of IIISCCts. and that a study of
insects trllSl naturally mean I major study of tropical insects in situ.

N one: reiaeeb on the Iuyanc:et uf llie studY ur iluects ovcr t.'&e las: t.'U.-t"j yean vr iO. um:
becomes uneasily IW2re of the tret11cndoLis reputation the Insects and their dOle rebti,,~ the mites
and ticb have acquired as pests oi man. ius crops, and his livestock. The discovery of DOT. with Its
apcctacubr killing powcn, its pc~ence. and itl wick spectrum of insect targets. tended to put In the
'wtd of man a new wapon of. ~uUy - fo. dubbing to death all insects and sundry. friend and foc:
alike. It h.u become all 100 easy to regard any insect one meets with as a pest. Indetd. we have
become bNtaUuld in the cou:se of our indiscriminate IuUing of our weet co-inhabilanu of the Planet
Eanb.
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Summary of RecoI:I::lended Procedure~ and Emphases

1. -All pesticides distributed and used in AID sponsored programs
must be labelled clearly in the language of those ~ho will handle and use
theo. and in terms comprehensible to laymen. If illiteracy is common, a clear
l->ystcm or symbolic pict.ognlI'os and color coding. easily explained to all who
come in contact with the pesticides. must be required, and thorough
instruction in the meaning of these labels be given to all people at risk.

2. Effective supervision and monitoring of the use of AID sponsored
products and methods must be added t.o your programs. This is done for other
~ommodities; the need here is far greater.

3. Before any program is devised, a realistic assessment of the client
country's capacity to ship. handle, store, and use the sort of pesticides
reco~~ended must be made. A reasonable assessment of the amounts needed
and which can be handled properly within the time span concerned must be
done before any recommendations are mad~ and reliability of storage and
shipping facilities should be especially not.ed.

4.Throughout your recommendations and educating of officials, technicians.
and general public in client countries, great stress should be put on
desirable limits. both in amounts of pesticide used. and on goals to reach.
People tend to believe that ~orc of ~ p~oduct wi1l give ever better result3;
...~i t~, pc:.sti.:i~c.5 thi~ Can b~ ui~d~i.LOU~t LU.... Lil -;'0 dC(lieving primary purpose
and to av~iding adverse side effects. Nor should unreasonable ideas of
eradication of a pest be urged. In agriculture, pests should not be treated
until they reach economically serious numbers; control should be exerted
only to bring them back to reasonably innocuous levels.

S. AID programs in this fi~ld should put particular stress on helping
the cli~nt country to establish or improve its own system for monitoring
and enforcing regulations on use of pesticides. You do not do thi~ n0W.

it is one of the most serious problems in the process, and is within your
authority to do. -

o. Quality control of products purchased must be strictly upheld.
Determining the precise product used should be done through specifications
for the function needed. so that in open bids. producers of any product that
answers the ?urpose may compete for the sale. Effectiveness. safety, cust.
and such details as proper packaging must be the criteria. Actual quality
of the shipment must be checked" by competent AID technical staff or
comparable trustworthy representatives.

7. AID's own data base should be improved. and close cooperation
established with EPA. NIOSH, NIEHS. and UNEP when key decisions on products
and methods are JO be made. The AID administrator should not be burdened
\:ith full responsibility for !'>llC'h d~ci.don~. and the agency sh'-,uld be u~i~g

fully the national and international expertise. Oppcrtunities for informing
the public oJ decisions to be made, and of rt:cOUllll~nJatlonsmade by AID :nust
be an integral part of your syst~. UNE~ has pioneered in effective use of
NGO advice at all stages of its decision-maki~g process. AID would do
well to establish a similar system, both to inform groups with special
interest and ~xpertise. and to bring together their suggestions.
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8. The principle should be established that all programs should be
d~signed to become self-sufficient as soon as possible, depending on training
and cooperation of the people themselves in the client countries, from
central government to local citizens. Their conditions and habits must be
studied and appropriate methods of operation should be chosen in relation
to them. Methods and materials available indigenously should be favored,
and e.ery effort made to see that the people most affected understand the
ne.-d and the techniques. Dependence on foreign materials and financirtg
should be phased out as soon as possible. This may require a ney attitude
to~ard the capacity of peasant and Yorkingclass people to comprehend the
problems and techniques. It has been our experience that the capacity of
even illiterate people to grasp the essentials in this field has been Yidely
undl..°rcstiI:lated.

9. Defense against the pressures of large international industries
pu~hing their yares is crucial throughout the program, in AID and in ("lient
countries. Nations and individual citizens need a place to Yhich to appeal
for objective, sound data. as yell as a yay to get their problems and ideas
to k~y people in AID, theLr OYn governments, and international agencies.
Such a ~ervice might well be supplied yith AID and UNEP cooperation_

10. AID should strive to be a reliable counterbalance to WHO and FAO,
where a t~ndency is noted to remain rigid in holding to outdated concepts
and m~~hods. AID should rpflect the hest of world knowledRe -- notin~

SUCI:CSSCS in China as yell as the yestern industrialized countries. The
assertion that if we do not actively provide all specific products requested,
even though they are of dubious quality or value, ye shall have no control
over countries' u~e of them obtained from other sources, ignores the great
influence AID can have by standing firmly on its recommendations and making
its rea~ons widely known.

Alternate Plans A, B, C, D, and E

C~apter III, Vol. ]1 summarizes your suggested alternatives_ Course A
would go back to procedures and products in use before the Court order of
D~rembcr 5, 1975. We have made clear, ye hope, our many objections to this
program. Cour:;e B yould add a "risk/benefit" evaluation. This might give
more scrutiny to particular cases, but you1d not deal with major objections
and dangers. Course C continues your restraints and procedures no~ in
force in accordance with the Court order. It ~ould prohibit approval or
promotion abroad of pesticides not rp~lstere1 in the USA, now suspended
h~re, ur which EPA has served notice of intent to suspend. Course D
eliminated all pesticide activities from AID pest management activities.
Research, training, tecimical assistance, and other pest management
activities would continue as under A. Course E would stop all AID
involvement with pest management.

None of these 15 altogether satistactory. Course C gives the best
basis for a program that could incorporate our specific recoamendations,
su~arized above, and especially wit~ the required inclusion of adv5ce from
specialized agencies, such as EPA, NIOSH, NIEHS and UHE? in final decision
making. Your tables giving relative beneficial or adverse effects of the
various alternative courses in certain sectors do not agree with OUT
estimates. We cannot be sure hoY broad a base you have used in making thfs~

judgements. 340
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We agree on the importance of keeping AID influence strong and
effective in helping determin~ pesticide policies in less develo?~d countries,
not alone in the programs with which you are directly connected. The
Rachel Carson Trust does not minimize the critical needs for some chemical
pesticides, among other pest management methods. but do~~~ ~tress the need
for llsirg those of greatest efficacy. specific effect on target pests
rather than broad biocidal toxicity. and greatest safety for non-target
organisms. humans especially. We feel you do not fully appreciate. at le~st

in this ~IS. the important influenc~ you can wield. On page 33, of Vol. T,
you stress the limits of your influence on less developed countries if
f,-commendations conflict with their "national policies and priorities."
f.Xpl'f it>nc-cd ("xpE'rts who have workE>d in these areas stress bow oftt>n suct
countries do seek our guidance and respect our suggestions. The exper~s

comment that too often we have failed to respond fully to such requests.
especially where industry interests seem to have had undue weight. Nor
have we given complete, clear replies to indiVidual requests for objective
data. Some of this may have been due to organizational problems -- qu~stions

do not always reach the proper staff level. or the answers fail to surface
through agency channels. The changes in your program responding to the Court
order of December S, 1975 have brought AID to into a ~reatly improved
position to avoid adverse effects from your assistance, and to achieve far
greater international credibility. As you continue in this direction, you
can do much to make your advice become a model of frank, factual information.
disassociated from suspicion of undue comme~cial influence. Your
beneficial influence can thus be i~easurably increased.
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APPDlDIX I

Typical letter received by the Rachel Carson Trust requesting infor~~io~f
~"irr- the sort of country served by AID pest managecent programs. Identity of
writ~r and country has been removed~ for this publicction.

r~chel C~~~un Trust tor
the Living Envirolnent
8940 Jones Mill Road
Washington, D.C. 20015

Dear Friends:

1 ~or~ in agricultural development in ---- with a small development
company called ------- which has been very successful in taking abandoned
Europ~an farms and dividing them up into many small farms for------- ox
powered farmers. I was a fruit and vegetable farmer in ----- for many years
and still suffer the effects of parathion poisoning and an accumulation of
chlorinated hydrocarbons. Through extensive r~ading, correspondence, and
variou~ University courses I have been made aware of the extensive plundering
and pollution of our planet. exercises almost complete control
over the farming systems and attendant agricultural practices which are promoted
with a v~st number of farmers over a large part of -----. Very recently we have
agreed with in our organization that we will not pr~ote any new technology
with our farmers unless three questions can be satisfactorily answered.
One is. Is it economically feasible'? This one we are more than able to handle
and has been the one that has always been asked. The second is, Is it socially
acceptable. This one we have been asking for some time but with too little
reliable data and not earnestly enough. The third is, Is it ecologically
compatible. This one we have never asked and now that we are there is very
little in the way of information for answering it but we are determined that
it he asked and answered as well as possible.

Shell Chemical Company has beeri putting a lot of pressure on u:; to
introduce certain of ~heir produc~s to our farmers and we have had some merry
times ~ith them trying to ask the ecological question ~s they refuse to ,on~id~r
that one although always claimin~ to he in h·· ..inC'~!: !:~1.~:j fv~ th~ t,uuci ot
all ulc1nidnd and to be a very philantropic organization who could de r.o wrong.

I have-checked with the man in --- responsible for making the decision
as to whether a paricular ~esticide should be allo~ed into the country and
for setting up standards for its use. He says he uses the USDA and Canadidn
books and accepts which ever is most lax. There are no ecological considerations·
made ~hat so ever except what little may go into the compil~tion of the r.s.
and Canadian books. DDT, Dieldrcn. Endrin. Aldrin, BHC, Heptachlor, and
chlordane arc all used freely h~re nad actively promoted. At the moment
Shell is putting pressure O~ us to intorduce Atrazine in conjunction with
dleldren to our farmers for weed control and ant and root worm contr~l.

The social implications of so much time on the,hands of the farm family are
enough alone to quash its use but Shell is able through the press a~Q its
cont~cts ~n Government tc bring a lot of pressure to bear on us by claiming
we arc cond~mning thousands to st~rvation because we refuse to help the peas~nt
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farmer upgrade his ag~iculture. Our dilema i~ that ~e know th~ long terc
efi,.~t~ of the chlorinated hydroc~rbons in rr.~ ~co5ystem and are suspicious
of a lot ~f the other chemicals as ~ell but have no hard data on research int~

their effects. ------ farmers have achieved a high l~vel of production without
resorting to chemical controls of insects and uiseases but we need definite
scientific data to support our reluctance t~ lead ----down the dead end street
we have gone ie""the western world. Can you supply such data for us. especially
Dieldren. and also what ever there may be on herbi~ides 3DC ~p€cifi~ally

Atrazi~c.

We ~ould not only like such information for use in our own defense but
to begin to feed it into the people who make pesticide policy 1n this country.
In coun~r!es like -----. sophisticated companies like Shell have very few or no
restrictions on advertising and promotion and now that their markets in the
western countries are being restricted and questioned as well as their practices
they are making a big push to expand their market~ wh~~a ~ft~~~~~:~~"~ d~C ~~W

~n'" "'!~:!.:::!.:.:.; "'U;'ll~ulm~a. we are prepared to put our jobs and reputations
on the line if we have the data to back us up. Can you furnish us with it?
We surely hope so.
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Sincerely. r- -', .~

\~. I~ Of'.. ·
~~/ I·,;:~ ";-.(J:..;'r.',/,'

Shirlet A. Briggs .7!
Executive Director .

December 27, 1976

8940 Jones Mill Road
Washington. D.C. 20015
Are2- Code 301-652-1877

We did not stress suffici~t1y. I fear. our opinion that your
agency has made remarkable efforts to reconsider this activity in the
light of the court deciaion. and to put into action much-needed study
and field research as promptly as possible. The chief thrust of our
comments is on precautions against putting faith in agreements and
contracts without considering the p~ssib11ities in actuality, and in
broadening your data base and lists of consultants to be sure that you
are indeed in the vanguard of knowledge and practice In this field.
We feel sure that you are also working toward these ends, and we hope
that there may be ways in which we can be helpful in this effort.

Dear Mr. Printz~

Yhen 'We reread our copy of the comments we sent to you on
December 15. concerning the draft environmental impact statement on
your pesticide progracs. 'We were distressed to note that several
typographical errors had not been corrected. I enclose copies of the
pages on which these occurred. so that you may substitute them for the
originals.

I enclose also some additional commen:s on details of the
EIS which either reiIttorce points we had made, or bring in some other
aspects that were covered only generally before.

Mr. Albert C. Printz
Agency for International Development
Department of State
Washington D.C. 20523

RACHEL CARSON TRUST
for the Living Environment, Inc.
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SD~1S COMMENTS ON DETAILS OF THE DRAr""T £IS:

Volume I
Page 2, footnote, identifies "Other Pest Management Activity" as ~hat

~h1ch does not require use of pesticide5, ~ith examples of draining sYamps,or
land clearing. On your chart on pagc 27, you indicatc that you find only
slight to moderate adverse environmental impact resul~ing from plans C and D,
which reduce use of pesticides but continue such environmental alterations.
Yet such actions may have significant effects on watertable, erosion, the
remaining h~bitat for wildlife. and other basic changes in the ecosystem.
Surely careful EIS must be included for these actions. To what extent d~es

AID propose to do this more adequately?

Page 5, unde't' Pesticides to be used, you include the class "defoliants."
Under what conditions could this be desirable at all in LDCs?

Page 17, paragraph 3. you say, "Any pesticiaes to be used are normally
not detcrmined at the time a project is proposed for funding, but are selected
subsequent to the implementation of a project on the basis of need, availabili
and eligibility with respect to AID policy." As we understand general AID
procedures, most materials 3nd manpo~er to be required in a program are indica
in the Project Proposal when it comes up for funding. In keeping with our
feeling that pesticides be chosen by function, and avoiding proprietary
product descriptions, we should like to think that the Project- Prop~sal would
indicate the approximate amount of any pesticide contemplated. described by
function, conditions of use, geography, and any other limitations. This would
give those ruling on the funding a good idea of the nature of the activiCy
suggested. The, ~hen the pr~ject is open for bids, similar description be
given the bidders, including of course the particular pesticides ineligible
under your new rules.

Page 21, paragraph 4, speaks of setting up a list of apparently univer5al]
approv~d pesticides. that can be inc~uded in your programs without the need
for individual evaluation for a specific case. ~~o is to d~termine the
candidates for this list? Would it be altogether safe to assume that any
pesticide ~ight not have unexpected effects in a new situation? The rules
governing any such broad application of certain pesticides ~ust be very
stringent, and we caution against letting this procedure stand without careful
review of possible unpleasant surprisps.

Pages 27-29, where your tables give your esti~ate of the beneficial or
adverse impacts of the five alternative program possibilities, in key areas,
we are still not sure just how these conclusions were reached, or what ~spect

of hUMan health, environment, economics, agriculture, or 'social' have beer.
considered. This is an important matter. The idea that: Course C would be
more detrimental to the environment than either B, D, or E puzzles us.

Page 33, last paragraph, you cite FAD data to indicate that increasing
crop levels in Latin ~erica, ~rica. and Asia fivefold, will require 70 to
85% the present level of pesticid~s. ~e urge that you balance this estimate
with opinions from those less tied to current USA practices. _The point of
diminishing returns froc added massive application of pesticides, or in some
cases, concentrated fertilizers, can be reached long before such increase of
yeilds is reached.

Page 38, paragraph 2 under Pesticide Activities, AID proposes to set up
a source of expertise drawing upon a variety.of people who know crop production
problems in less developed countries. This is surely essential, and we urge
that it be done quickly, and independent of advice fro~ FAO and USDA alone.
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In Paragraph 4. you state flatly that AID will continue to supply DDT ~.d

other insecticides needed in co~peration with WHO. ~~is should ~e s~~ously

questioned. AID can contribute greatly by bringing in advice from more
realistic experts, not bound by the inflexible attitude w'HO has ~jnL~~ned on
this subject.

Page 39, Infrastructt:re Building , you s;;.y: ~~in future pest tna:lagement
activities, ass~stance to less developed countries in bui1dl~g and strenzth~ni

pest and pesticide manage~ent infrastructures will become a specific objective
On page 17, you said that "AID's current and anticipated pest roanasel:lent
program (through 1)78) as presently defined does not inc+ude specific plans
or objectives for assistance to less developed countries in the establishment
of pest aOld pesticide managClllent infrastructures." You qualify this witb the
acknowledgement that proposed strategies for the future described on pag~ 38
"may result in the establishment of new initiatives and initiation of activitj
in this area." This is the sort of app:lrent contradiction, or backing off
from positions stated elsewhere in the report, that has made it difficult to
co~nt on particular issues. Which do;you really mean? We feel that it would
be of great 1~portance to stress help in developing such infrastructures, in
accordance with our poi~t 8. on pa&e 13 of our comments.

Volume II

Pages 60 -62, the environmental impact of these massive amounts of DDT
proposed for continuing use in anti-malaria programs, will be extensive and
far beyond the sites of application. What may be the effect ~n the ~rkers,

formulators, and shippers of this chemical in and from its ?roducing countries
Why do you accept 80 completely these estimates from WHOl

Page 71, "Dev~lop"lent of blodegradabl£ n!>T analogs" is s;iven as a hopefu
prospect, since these products are supposed to degrade quickly Into harmless
substances. You do not say specifically that the degradation products have
been thoroughl.: <.:hecked out, though. If the main reason that DDT has been
advocated Is its persistence, why would a product lacking this be any better
than a number of other non-persist~t alternatives? And since a major probl~

with DDT has been the prompt development of insect resistance, why would these
closely related substitutes not find the insects resistant to DDT also resista
to them, or capable of quickly becoming so?

Pages 185-187, in assessing the general impacts of the pest management of
food production and preservation programs) the item of socio-economic effects
1s given very short shrift. On the table 44 presentation. "social organizatio
ames under anticipated b..mefits as "increase In overall social well-being due
to improved nutritio:&al levels." In the following discussion, it is avoided
by the excuse that to discuss all aspects ~uld be "quite lengthy" and so only
obvious impacts ar~ g:~ven on the table. This rC'·..nd-axound is not a firm way
of really facing teets.

Page 195: Abate is l~sted in your Ar?endix 8 description, to which you
refer here, as relatively ~on-toxic to fish. Abate is very toxic to water
organisms that provide a major source of food for fish. So if fish die of
starvation rather than poisoning, is the population that may depend on them
for human food affected any less adversely?

Page ~01. fourth paragraph, says "Usage of BHC is planned for Pakistan."
BHC is OD the EPA list for rebuttable presumption. Do you again assume that
if a chemical is used for a health pretext, anything is acceptable?
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'Page 205 illustrates again the assu:nptlon that runs tht"oughout. tha~ :;incc
AID programs account for only a small part of vorldwide pesticidc usc, you do
not need to worry about theit" impacts on such clements as wildlife. or even
human health as you discuss it in paragraph 2. Nor are you muCll conccr~~d

about foods importe~ into the USA with residues from pesticides not ~llowed

here. This use of broad averages to excuse anything can be a dangerou!> way
~o t.·, to escape accountability. Again. AID example in strict attention to
a11 ha~ards can be a great influence on other programs. and you should be most
concern~d with taking care of the pesticides and the:tr effects in the cases
where you do have the responsibility.

Page 211: here you raise another bogey that does not bear close in~pect1on.

If world incidence of malaria is not reduced, you say. countries like the United
Stat~s that now are free of this disease cay find it introduced from other
countries•. The ch:mces that malaria wl11 become 1ndem1c here again have bccn
proved very slim, especially during the Vietnam war. vhen large numbers of
people irlfected with the disease there returned to this country w1thou~ sparking
any eatabliabment of malaria here. Largely due to socia-economic factors. it
does not survive here. The actual effects of the present world anti-malaria
programs on this country may be extensive. through exposure to carcinogenic
pesticides maLafactured and transported here for use in these campaigns cl~c~hcrc.

Use of these on emergency b~sis for supposed mosquito vector problems here. as
now pcrmitted in special permit cases. must also take the long-term effects
into account.

Page 276: in this detailed surnmary of pesticide procurement precautions
and rules for less developed countries, we sce no mention of attempts at n
aoa1to~1Dg ayatea to be sure these rules are followed. Wc stressed this before.
but find it especially significant that it is not mentioned here.

Volume III
Pag~S8-6l, your detailed analysis of atrazine. illustrates the need

to be abreast of the laeest findinbs. "fou say that it is "slightly toxic"
to fishes. Yet this must be some kind of average. since it is very highly
toxic to some fish and molluscs. This can make a great difference to people
who depend for food upon a susceptible fish. It also affects cell division
in plants. which is an important warning signal of mutation. chromosome
breakage, and other chronic and long-term effects. Among its other chronic
effects you de> not mention :its damage t~ adrenal glands. with the many ensuing
endocrine problems. Suspicion of carcinogenic effects always exists with
materials that affect chromOSOmes and cell division. An EPA report issued
last month. "Scientific and Technlcal·;'s:;es8cent Report on Nitrosamines"
implicates atrazine is a pOssible factor in the creation of nltrosacines In
surface waters. since it is used in ma~sive amounts in this country (90 million
pounds a year) and contains secondary amine groups in its molecules that are
the sort that-can theoretically form nltroso derivates froe nitrites. SOllu~thlng
1s causing a increase in these compounds in our environment. and once formed.
nitrosamin~s have a highly suspect status in relation ~~ human cancer.

Page 73: in your detailed treatm~nt of carbaryl, your enumeration of
human health effects omits several aspects that should give pause. EPA
has carbary'!. on its list for possible restriction under RPAR. largely on
the teratogenic grounds you mention. but a review of the Hcalth Aspects
of Pesti:ides abstracts up to 1971 suggests a nu~ber of other possibilities
that have appa~ently not been sufficiently studied: damage to testes. ovaries,
and pi::uitary. and impairment of fertility in male and female test anitllals.
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Thyroid function and oxidative ability of brain and liver have been impaired
in other tests. Infla=oation of lungs~ stomachs~ congestion of membranes
aroune': the brain, and changes in the brain have been found in sOt:le animals.
Acute toxicity ratings that we have found do not tally with yours, since we
find :cA1city to f1~h medium rather th~ slight; medium to birds rather
than relatively nontoxic; medium to mammals,either oral or dermal exposure;
high to tlIOlluscs~ which you do not mention; very high to earthworms. which
you may be including under soil organisms as relatively nontoxic, though we
assume you mean smaller creatures. Some chromosome damage has been found
in plants, 'Which can be a serious 'Warning signal. We use the scale ranging
from very high, t~rough high, medium, and low for our ratings, based on the
scale given in FIFRA. The safety of the metabolites of carbaryl has bee~

questioned too, ;1nce one is beta-naph~hol. A summary of this point is
appended. We suggest that careful check be made of the latest findings.

These are offered as examples~ we have not attempted to analyse all
of the descriptions in detail, but have the impression that a wider data baSE
'Would be useful in revising r.hem all.
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I am attaching comments by Mr. Peter H. Freeman and
l-Ir. Ernest J. P. l-tuh ly of Threshold on the Draft Prograr:unatic
Environmental Impact Statement on the AID Pest Management
Program, of September 30, 1976.

~~ile this draft EIS contains a great deal of informa
tion on AID's pest management activities, it fails in our
opinion to employ this inf~rmation for the purposes of
assessing the environmental impacts. Additional information
available in developing countries on the environmental and
ecological responses of pesticides applications should be
taken into account.

In particular, the failure to review in greater detail
the impact of pesticides on fisheries in the Asian region is
especially serious. A more thorough review of the relation
ships between high yielding rice, rice stem borer attacks,
BHC control of the rice stem borer, and impacts on fish
culture in rjce paddies is needed for the entire Asian region.

Other specific recornmenda'tions for im~:-oving the em'iron
mental impact statement are included in the attached CO$IDen
tary.

James L. Aldrich
Harold J. Coolidge
Ma~haH. Coolidge
Herbert H. Fockler
Peter H. F~man
Kathleen McNamara
John P. Milton •
William D. Rogers

FOl.irlders:

November 29, 1976

International Center For Environmental Renewal

Dear l-Ir. Printz:

John P. MiHon
Ct'.airman

Peter H. Freeman.
Secretary

Ja.-nes L Aldrich,
Treasurer

Martha H. Coolidge.
Director
N<!w Engl31l<1 Office

Mr. Albert C. Printz, Jr.
Enviro~~ental Affairs Coordinator
Agency for International Development
Washington, D. C. 20523

Officers:



2

It is our op1n1on that separate environmental impact
statements should be carried out for each chlorinated hydro
carbon pesticide whose export AID may finance, and that these
statements review in detail the uses, environmental and human
health hazards, and likely pathways of accumulation and/or
degradation of these chemicals.

Very Sincerely,

JLA/ms
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I. The draft EIS identifies in a general \,ay the e;:.\"i:~"O=~I;1ental impacts of
varicus pesticides, but does not adequately measure or evaluate these impacts.

To adeciu<ltely understand the impacts of the alternative pest canageiOcnt
programs, it would be necessary to,

a. Identify all the clements of the ecosystem, the production syste~

and the economic system which ~ould be affected.

b. Mccsure or project the effects.

c. Evaluate the poten~ial impacts, both beneficial and negativc, intended
as well as unintended.

It is not the AID progr~~ so much as specific insecticides whicl\ adversely
impact the enviro:1:::ent, and these chcfilicals are not treated "'ith sufficient
specificity in the EIS, notwithstanding the fact that thc various alternative
programs are distinguished primarily by variations in pesticides usc.

The EIS notes some of thc adverse impacts and consequences of pesticides
usc, but does not identify the various ecological syste::ts t ...hich will be affected,
especially aquatic ecosystems and the hydrological cycle. Nor does it measure
the i::lJaeb l\'hie!l \\ere .identified. Consequent 1)" a satisfactory cvalu~tio':':

~as no~ possibie. •

The parameters of the evaluation, furthcl'filore, are ill-defined and too
qualitative to provide a realistic appraisal of the iQpacts of the various
pesticides on the environment. For instance, agricultural iQpacts althou~h

not specifically defined, in context concern only production of food srains.

2. 1be information in t~e draft EIS is poorly organized and its presenta
tion is difficult to follm.;.

For major pesticides, especially the chlorinated hydrocarbons, the cause
a1'\d effect relationships for each chemical should be presented in a coherent
statement.

•foul eXarilple of an approach based upon a simplified input output matrix,
which could show the relationships is as follo~s. For each pesticide a matrix
would be developed which would identify the conc~ntration or percentage of
active ingredient on the input side, and is modified by related coefficient
of all potential receptors of the active ingredient, determined by the effects
which the active ingredient has on the receptor. Onc \....ay to evaluate these
effects would be to rank them in relative te~s, e.g. extremely beneficial (tt),
beneficial (t), neutral CO), adverse (~). or- extreiilcly adv<;rsc (~J,). The
matrix Kould appear as follows:
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Receptors

The resulting series of matrixes \yould indicate the relative bc~cfits
and disbenefits of a pesticide to various components of the environment,
including h~man beings.

An = other and
unabsorbed

li'hcre:
Al = target pest

AZ = flora

A3 = fauna
A4 humans

t 0 0 0 .. . ... 0
J)\ · · · ·· ! · ... ... !· ·---t l' · J, · +· ·· ·· ~ ,!,J; · !.~· · ... ...· ·· !~

· -!- ·· · ·· · -
1J. · · I ·· · ... . .. ·· ~

.J, · .J,~·
· ·· ·· ·

(~-l. ··--

PI

Pz...
~
0 "'-oM -.:>

;:l
I;)

'"'~
~.....
I;)

>
"M... Pru
<
I;)

"':l
oM
U

"M...
III
0

0.- PIa
~r-

Alternatively, or in conjunction ~,"ith this prc<:,nta-::ion, pesticides
effects could be presented by means of a series or cause-effect flow diagrams,
o~ food chain diagr~~s, or food chain diagr~~s. which reveal bioconcentration,
metabolites and other pertinent events.

3. Info~ation on pesticides impacts in developing countries is deficient.

Impact evaluation cannot be based upon past AID rest manageQent progracs
because inform5tion on intended versus actual uses of imported pesticides is
"not complete" :1or has it been obtained on the hwnan health and environmental
effects of actual uses.

Given this information gap, a thorough '~evicw of world literature on the
impact in different environments of the kinfs of pesticides financed by AID
should be carried out. '!h~ oraft tiS does lot show that such a n:v i'::\i h~

been undertaken. Also AID recipients of pesticides assistance should be ~ucricd.
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4. Kn0wlcdgc of future AID pest rr.anager.!ent progra':1S is lacking.

The dccument states that "without quantitative and qualitative data
the magnitude of specific environ~ental effects "hich may result from future
AID agricultural progr~~ cannot be assessed" (Vol. 2. p. 222). In particu
lar mere precise info~ation is needed on the likely uses and arnoillits of
chlorinated hydrocarbon pesticides in future AID progroms.

Asslli~ing that this information is not available now. seF~rate environ
mental iI:lpact stateJ:lents \.;ill be needed as such specific data becomes avail
able. partic~larly for the persistent chlorinated hydrocarbon pesticides.

~. Qllorinated hydrocarbon pesticides are not analyzed and evaluated ade
quately.

Because these are the most d~~aging biospheric contaminants out of the
ent~r~ range of pesticides. their inadequate treatI:lent in the draft EIS is
a serious weakness.

In the tabular presentation of pesticide uses by cotmtries. Chlorinated
hydrocarbon pesticides are not disaggregated from the organophosphorus group.

BHC is potentially one of the leading chlo:dna~cd hrdrocarbons to be
financed in the AlIJ progra.~, but its evalua'tion is "cak. jne tox.i<.:..ii.y U.l 3iiC
to fish. noted on page 223 (Vol. 2) to have been observed following treat~cnt

of rice. is of m~jor- consequence to Asian peoples who traditionally cultivate
fish in flooded rice paddie~. in order to obtain a protein supplement to
their rice-heaV)· diet. The dietary significance of fish is especially great
in those Asi~, countries where milk is not traditionally consumed.

In Indor.esia, ...:hcre fish constitutes 2/3 of the animal protein consu::lcd,
fish were harvested from 3 million hectares of rice fields in 1969, whose
potential annual fish prod~=tlon "as 600,000 tons (1). The consequences to
Asinn farmers of the use of chlorinated hydrocarbons in the control of the
rice stem borer are the elimination of fish from rice paddies (2).

The evaluation of the social and econo~ic impacts of the use of pesticides
does not take into ac~ount the relationship of fish and rice culture in Asia.
It is not accurate to conclude, as the EIS does, that the most direct adverse
socioeconomic impact of pesticide use under the current progra:n is the threat
to human health from misuse of these chcmicals. The eliTilination of fish from
rice paddies because of BHe or other chlorinated hydrocarbons undermines one
of the objectives of AID's pest man~gcment activities -- that of increasing
the available food supply. It seems that the valuc of fish as food has been
completely overlooked in the emphasis on production of cereal grains, both
in the EIS as well as in AlDis program.
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Bccause chlorinated hydrQcarbon pesticides are transported throu~h the
agency of water. wind and living organisms throughout the planet, those pro
vided by AID to other nations ~~ll eventually affect the environment of the
U.S.A. The degree to ~hich the amounts provided by AID contribute to the
global load of chlorinated hydrocarbon residucs is not relevant to the impact
statement. The planet is already grossly overloaded with these poisons and
their present level is certainly not a standard for acceptable ~ounts of
contamination.

Chlorin~ted hydrocarbons should not be provided through AID to foreign
nations. Instead AID should concentrate on developing ecologically acceptable
substitutes for this class of pesticides.

6. The formulation and evaluation of alternatives is weak.

As noted on page 271 (Vol. 2) the only va~iable in the first four alter
natives is in the "pesticides activities" co:nponent of the pest management
program. "Pesticide activHies" are basically AID-financed exports of pesti
cides. Other aspects of the program -- training and technical assistance.
research. institution building and others -- remain unchanged in the alterna
tives. or are eliminated totally (in the last Alte--~:~ve E).

Within the "pest:icide activities" component, the alternatives are dis
tiugu.i.shcJ U)' tht: kinds of n:gulatoT)' restrict.ions f-ffccting pesticides exports
ana usc. Jhe regUlatory restr~ct~ons ot Alternat~ve Ii presumably \\Quld lead
to a more loOorkablc means of ('valuation of specific pesticides t~,an those
which are contained in the Stipulation and Court Order of December S, 1975,
and which distin~uish Alternative C from the others. H:>'"c\'cr tile ~cans of
evaluation in ,Utern:lth'c B arc no':: c:lC'ar, nor do they sec.:1 \:ol'1~~ole in
th:lt ,'\lIJ docs rwt include ~a)'\-;here in its ~ltcrnat"i\'-:,s or prc~r.!1ils ,-:ork to
dctcIT.li:lc :hc fate and eficcts of pesticides Such.:'- .jct~~r!l1i:1::-::'~on Iwuld be
needed to ffi3ke Alternative B functional.

Besides the lack of "o~k in fate and effects, none of the alternatives
includes r.1onitoring, pre- and post-audits of pest centro1 prograJ'::S. surveil
lance of insect populations to 3$certain the devclop~ent of resistance,
surveillance of h~T.an popUlations, anJ supervision in th~ formulation. hand
ling. sale, distribution and use of pesticicies. All of these are essential
to a prograr.1 ~hich safeguards the enviror~cnt and human health. These acknow
ledged needs arc detailed on pages 89 and 90 of Vol. 2 of the draft EIS,
where it is also noted that AID does not support international organizations
in these areas. h'i thout the above features a pest management prograr.; ca'lnot
project the impacts to h~~an health and the environment associated with peS
ticide use.

Wi t:,out the abovementioned work in fate and effects, monitoring, sur
veillance and supcrd::;to:~. eilly ..\J :-'c:-n~tin~ C is acceptable. \\'hile Chapter
VI, Vol 2, present:s "iactors" w1aC!1 \.-ould be used. ~n evaluat10ns as Froposed
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in Alternative B and ~hich include assistance in tile abovemen~ioned areas,
research, monitoring and survzillance are needed now to ascertain that the
safety goals of pesticides use are met and to le~d credibility to the evalua
tion of the impacts of pesticides use. Char-ter VI is at this point only a
proposal.

7. Training, technical assistance and research are not given sufficient
weight in the evaluation and in the alternatives.

To the degree that these activities are developing alternatives to the
use of toxic chemicals for controlling pests, they have a long term beneficial
impact upon the envirOlli~ent and human health. This work is furthermore of
potentially great importance since it can influence the use of all pesticides.
not only those financed by AID. More value sh~uld therefore be accorded these
activities in the EIS.

These activities should be developed for at least two leveis of effort
and not be held constant in the alternatives. If only from the standpoint
of objectivity. more than one level of effort is needed. Furthermore, when
organized around the concept of integrated pest management, these activities
can lead to real alternatives to pestic~de3.

(l)LEMIGAS and Smithsonian Institution. 1974. Coastal zone pollution in
In'onesia with emphasis on oil. Smithsonian Institution, Washington,
D. C. 1974.

(2)Kok, L.T. 1972. Toxicity to tropical fish in the rice paddies by
insecticides used for Asiatic ricc borer control.
In M.T. Farvar and J.P. Milton (cds.) The Careless Technology;
Ecology and International Development. Natural Histo~ Press, Doubleday,
New York.
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DAVID BRO\"IER. President
October 30. 1976

Erik ~ansson (Research Assoc.)356

620 C STREET, 5.£., WASHlNGTON, D. C. 20003

(202) 543-4313

FRIEi\.TDS OF THE EARTH

Friends of the Earth is strongl.y opposed to a program that
does not insist upon integrated pest management. for such a
program can only have deleterious effects upon the entire future
public health ~est management pro~rams of' the receiving countries.
The recent Nat~onal Academy of Sc~ence study made it clear that
mosqui~oes were developing resistance to most pesticides. dQe to
careless and e~essive use in agriculture in areas neighboring to
mosquito breading areas~ particularly in Latin America.

Your University of California team has the capability of
developing integrated pest management programs•. Why not
put them in charge of devaloping a better s~endl.ng program ~or AID.
to relate your pesticide expenditure~ to a reasonable in~e~ated
pest management program. We find thl.S lack rather aston:Lsning.

With best regards,

n
\,~/l.-:t~tv

ti

Mr. Albert C. Printz, Jr.
Environmental Coordinator
Agency for International Development
\'/ashington, D.C. 20.523

c. J ",-P ,.I(~' 'f l<~, Go /-IT

.... T,.."'4'.".a" Y""alt+.

Dear hIre Printz I

\lie read your Drai't Programmatic Environmental Statement
on the Agency's Pest Management Programs with interest.
It was particularly interesting to read about the
integrated pest managem~t orientation f'or f'uture programs and
your present technical assistance program through contract·
wi~h the University of' Calif'o.rnia at Berkeley. The shi:ft
sl~ght1y towards research and technical assistance in your
progracs between :fiscal 1975 and fis~al 1976 was interesting
and we highly approve of this type of shift. •

What we won~er. about basically, however, is why the
Agency f'or Internat~onalDevelopment should be shipping any
pesticides or fL"lancing them in absence of an integrated
nest management program ~ ihe rece~v~g coun~ry.

On page 8, :for example, it is noted that "AID's pesticide
procurement procedures do not provide ~or pre- or postuse
audits in recipient countries. Thus. the Agency does not have
complete in:formation on the actual as compared to the intended
of pesticides it supplies•••"
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Iu:pac:t Stater:er.t (EIS)
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~it!I.~IFIED f -:~e. -. . -...:-. ;.
CL.~SlrrC"ATI,·~ \

For e.lclt ~~Jres$ chock ono ~CTlvN 1 INFI) ,·...u IIh"t'.

t.lrafi;)(in

Unfortwlnte17, in the ~st thoro has bC'9n too t1\uch trMsfc~

of \uu!lOCi.ified te:np~rate agriculturnl tccl'lnolo9Y, SUCCQo:Jt'ul
in the short tern but CTcncrally dotri:-.lont"11 to thQ onviron-
I:'lent ana often to prod\1ction in the loner r~tn. Thera in a
dafin.ito n~ec1. for research into a \Uli~o :systo.":'I ot Q~r1culturo
for 'let tro}')ical nron:;, \ltili::inq rot:l.tions, ni."COtl C'ClP},ih't .:un\
incrcasecl usc of lahar, no resourco \"hic:h i~ t]enorally ."\l'\:06~.1.:u1t i
these f'\rCZlS. ~uch <\ gY'~tom, \\til:l;o:11lC'J mo(\11!i1il\l nqt"icul" ,.- •

It is further observed th~t the cl%:l\ft st3tcr:.cnt conta~:'I

little Mention of the type of crop P%QQ\1ct:icn: aystt3%llS ",hicl;~,

under tropicC\l cont.~itions, \olOuld miniULize the. nand ~or

pesticic1e usc, \,,11ilc I'"C\intaininer or incna-~g yiclc'ts.
fi brief cx~ination of tile char<\cteristic8 of the ~~t

tropical ccosyste~ indicates thnt - tho typic~l ro~ion~l

systeo is more complex than that of tCn:p<n':\tG lae1tudoll, l'.."\d
hence h~s t:lOre potontilLl. for disturbance or mis-r:w1."l.g'Ol:\Q1lt.

The GOG/I~SRC <\~ees that a comprehensive and inteqrated
appro.:lch to the problcn of pest oanagement is r.-ac.t'sanrj1,
but \'Iith the main point of concern boinq to what anent
shoulu chemical pc=ticides l:x: used. The GOG notQS th:1t only
all extreme envirCIIU:lentCllist Hould advocate a total ban

c)

a)

b)

TO - AID/i~ muD A-_5:;..:~:........_

lmO::;SEason

1) Comr:-.ents submitte~ by Govel.-nI:tent of Guyana (GOG), especially
the Uational Science Research Council (N.S.R.C.), follow:

1~1{ i1(., \)iJ-..,j C;.

FROM. 6eo~6E\OWN
E.O. 11652: N/A
SUBJECT. Transmittal of A.I.D. !":"'1viror.mental

on Pest z.~age.'lIent Program
REFERENCE • REF: AJ:DTO CJ:RC A- 535

, ' 'v ~ • I

IJ::'1*a~~,.l:(If~lt~~--- . \~. .... ' \ : \----.---------.;,......----Act'ibl:t~~~lC~/~'Wir~n ACTION completed, return th~oIj;l}WPOPplR:llA'1!.1~ NO ACTIO N HE CESSARY ."'N"tI .."
STATION or appropriote OFFICIAL FILE. OATE SIQNATU"E

CIA -{'
CD(\."\

erA
frJ\

S"fA 'fE:' -, ~

IAA6:
IIIFO.

AATA
LA
05>\
f\-tA
'DC.
rrC
6 C
(~lU~

SC(l.-P

\\
C
CALl
ces
eSc
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IJachinery, would hopefully control the builC1-up of pests il.'"lc. so
reduce the need to ir.tpor: expensive co:lt:rol mea.sures. :It would
also have other beneficial effects such as the reduction of
expensive iI:1ported IllZlchinery I the stir.ulation of local appropriate
teclmology, and a..""I. e:r.pathy t~ith traditional agricu1tural methods.
:If, indeed, t..'l1e loss ~r potential yiel.d due to pre and post-harvest
pests is over 40% then a slight reduction of potential yield will
not be detrinental. to overall. production if this percentage loss is
reduced.

358

0) However, sone degree of pest control \~ill be necessary in uny agriculturE.
and therefore, control ITlethods Il'ust also be c~:a"'i.ned. Agai...'"l, little
mention is !"lr-:lc1e in the draft Environmental :I!'1pact Statement (ElS) of
physical or biological methods. One reads of ~.my instar.c.as of nanual
control or control by flooding in the pMt in Guyana. "1hile it could
be ar~ued that Ir'Odern pc~ticidcs cad not exist at that time, anc5.
therefore, that such prac tices today ,rould be sub-optima1, it wol,ld
be i.nter~~'t-;1"'~ 1'-1'") ~~,.... ;, ~~7j.?1 r:r:"~'t-l:':!:.c=:"~ a-;.::l:~iCi= 0= ~...""; :::;:.::l~ ..:!,;;.

sb'lilar control practices. Perhc::.ps the difference "muld be slight.
Acrain there is a..'"l awareness of the Ok~gers of att~tee biological
control, but one can point to the introduction of the lw.<. .':0:1 fly
MctacronistylUl:: !'tir.ense to r.uvana in fte 1930' s to contrci the srall
Moth borer -!~rnea-saccharaii~\.'hic;' before that time: ,-'·as a serious
pest of sugar cane. There have been no recognized advers~ side effects
from this introduction acco~ding to the GOG.

d) To r~isc yicills five-fold or to be on a par "Jith Japan, pesticides
would need to be increased seventy to eighty-five fold. 'l'his seems
n high price to pay for such increased yields especially when one takes
into account the high losses fror.1 pests.

?) '1'0 sur.trl'.~rizC', the ("'..oG ,"eleor-es the E.:I.S., but suggests that more attention
colll,i be paid in tile 1\.:I.D. Pest rIanaCJer.1cnt Progran to prevention rather than
cure.
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UI~CLASS I FlED

). ~.5 ~EQI.JF.STt.(j '!::F t.l:il'?,1:-', CI.';'Y ur G:H:; T f.IS 'PROvIDED TO
Gfl-': (lI.AT!01":.\L £r·I:'\I:1o·j"".;::·"T 3tC',£1 rltdAf (l·j~S') Lt. OFFICE (lr THE

~--.1!.i ;·;';·Sl')1='lIIT). L!:iH~ riJ MJ.~Sttl:- frC'~'1 ",i~ "'Rllvlf)~!; QUOTE PF(t::.
lI~l~~~Y nFSEkv~ri~~S ~u~~ ~~T~t~ ~~~jI0LY TO ~fET YCUR
n~rE~~F~ 15 O~AGLIN~ U~~QUT[. S~;)~'~~~F ~F CO~MEN1S FOLLOwS
( \. '.:>! =: c: E5 S ;'1' Y It Cl.- ,;, s .J ~·ll T p' J j :
Ct.j THAT Il~C;\tt.~·tl) .~f...,/o:'\" t='~" :-"'!::;IIC:i:ir:S ~",OU~D BE RESP::'NDFD
TO i:''!' PiHJvt5Iui~ 'JF .:ESTlCgt$ T!'/.T ol."t. 'J~~" I:.; DONO~ cauNTPl~S

£ .',/. ':"~'''f IS. PFSTlt:~J~~ TrlA1 "ht:: ~L·:~~.j'! t:,l€~N p~G·,tO ENVIRON •
.:'..t-'{1 ~r':jALLf Ii~~:-·;:il\. :"d c;n'•.~r::ll,~:·j"L" '·,A:-:l~·." ~::a.'~ usE IN ~v,..OR

..... ')........ C(;~.~.T .. r!:s Sh~!Jl;) iJOr .,f: iNCl'..i ... ':::' ;;., ",rl' ;:!:.ST :'lA""At~EhENT p'r(n ..
r ! (;1. 1:'111:'.

C:.'; t:E ,\iil·:t"~ lHt..T TOli~Z'~:" ;.:\r: 1 :(.r.d!.:A;. J.::.':)I~T"~CE StIOUL~

1-)1:. :;'RH~TEO -rU"A"")3 f.S (:.~;\. 'l::i;·I,<"i.· .. i·idti'; .. :;I1U~T"Y TI'«E
CP'ABILI':'Y Tei 5:J~\'E 11:' 1)\;.. PO<~:.i;."· ~.~ .-:'1 r"lN FKAMEWORl<
Of 1T5 OW~ NA1:~~&L ~ULi:!~S.

cc, AIl) PtSi M~I~Ab~·'C.~lr ~r.L.\T!:,:\ :l~~':.".",\.r'l ~,HO~.It.n ~UT ONLY
l~'j;)LvE Er-;;::CTlVt.rJt:,S Or "'~i(l~>J;:' ~F.~T!rp~~ A!I,n OE,VE.LOP.
HlNT uF I~~~ASTRUCTJ~~, ~uT ALSO CC~~I~EQ T~F ~FFECTS OF
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2. NES INDICATED IT MAY WISH TO '~A~f. ~~OtTIONAl CO~HENTS

AFTER FURTHER STUDY OF EIS. WILL AOVIS~ ~HE~/IF R~ClIVEO.

3. COpy OF LETTfR FOUCHED ro PRI~TZ.

MARSHALL

UNCLASSIFIED

PAGE 02

PESTICIDES USE ON THE C~RIVONMENT, PA~TICULAR~Y IN TROPICAL
REGlONS 00 THE WOR~Ov
(D). MORE EMPHASiS SHOULD aE PLA~EO ~N IN:~GKAiEO PEST
MANA~EMENT. PROGRAMME SHQ~LO ALSO E~?tORE ~LTfRhlTIVES TO
PESTICIDES IN P~ST CONT~OL, E.G. S!~LOGI~AL ~~O CULTURAL
MEtiiODS.
CEl WELCOME, AND THIN~ IT IS U~GENT, DEVE~OP"ENT OF PEST
MANAGEMENT INFRASTRUC1U~E~ ESPEtJAL~Y IN R~GUL1TION, CO~TROL,
HANDLING, DIS1RIBUTIO~ AND A~PLICATIOq ~F P~STICIOES.



Dear Dr. Smith:

362

November 18. 1976

I

you for your offer to co~~ent on the
impact statement of the AID pest rr.anage

On ~~~ basis of o~r ~~~iew, we wc~lc

the following comments:

The agency evaluated Sumithion twice (1969 &
1974), for human health and environmental effects,
and they established ADI levels and tolerance on
certain crops.

Since the early 1960's, we have developed
Sumithion (fenitrothion) extensively in tbe world,
especially tbrougb pub~.ic health markets working with
the World Health Organization. Tbe agency has al
ready authorized the use of Sumithion for Malaria
control and for Dengue fever control.

34S P~~K AVENUe:

NEW YORK•. N. Y. 10022

SUlv.liOMO CHEMICAL AMERll~A, INC.

In this connection, we would like to make
comment on the items 3, 4 and 5 of the draft based
upon the latest monograph available from the joint
WHO/FAO meeting results, and we also offer the com
ments based on "Fenitrothicn: The effects on its
use on environmental quality and its chemistry,"

Draft Vol~~e 111- Appendices (pages 96 through 97)
Fenitrothion

We thank
envircn;;".ental
1T'r:'n t: rTog"'::>TfI.
like to offer

RE: Draft Environmental Impact Statement on the AID
Pest Management Prog~~~

Dr. E. Smith
Chief-Office of Health
~echnical Assistance Bureau
USAID-Dept. of State
Washington, DC 20523

Tc~tF..CNE

9~S·B800

9~S·38'3



Dr. E. Smith - 2 - November 18. 1976

published by the National Research Council of Canada.

Our full co~~ents are presented in the attached
sb~ets. We appreciate the opportunity to co~~ent

on this rr.atter.

Very truly yours.

SUMITOMO CHEMICAL ~ERICA, INC.

/ .---:;::?..--;7 ~ <' -
~~ :::-- vt:'

Y. Sc.to
Manager
Pesticide Development Dept.

Enc.
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FENITROTHION

1. Nomenclature

2. Manufacture

u.s. Producer: Mount Pleasant Chemical Co. (1~

Westport, CT

Estimated 1977 U.S. Production: 6 million pounds

3. Formulations

In the United States, 8~1o emulsifiable concentrates ha~e

been registered for spruce budworm control in the State
of Maine (2), and ultra-low vo~ume (ULV) applications are
now in tbe process of registration for mosquito control
in the Southern states.

Sumithion 4a.1o water-dispersible powder, which is authorized
by WHO, contains a minimum 4~1o of active Sumithion and is
packed by several sizes of fiber drums. (3)

4. Human Health Effects

Toxicological Evaluation

Following documents are fUlly based upon the "1974 EVALU
ATION OF SOME PESTICIDE RESIDUES IN FOOD, the results of
tbe deliberations of the joint meeting of the FAO working
party of experts and the WHO expert committee on pesti
cide residue, which met in Rome, 2-11, Dec. 1974."

Toxicological Studies

Special Studies on Mutagenicity

Three tests for mutagenicity were performed using
microbial systems. Using tryptopban auxotrophic mutant
and UV repair deficient strains of E. coli K 12, cultures
were exposed to fenitrothion concentrations of 0, 13.2,
and 132 ug/ml in a dimethylsulfoxide saturated solution.
Tne same cunceuLLaLion~ except the 132 ug/ml were used
wi th coli-pbage la.lnba 1847 sus En+. No mutagenic and
radio mimetic action was detected (Suzuki et al., 1974).
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Mutagenic activity of fenitrothion was studied in
rats given O. 10. 40 and 80 ppm of fenitrothion in tne
diet during a 4-gcn~ration reproduct~on stucy. Tbe study
combined the dominant lethal test in a single mating
(in the course of one week) witn P-to F generation ma)~5

and f~ales following 200 cays of expos~re. and at indi
vidual stages of spermatogenesis with 15 males of F 2 and
F4 generation in each group after an exposure of 100 cays
and mated each week with 30 unexposed females for 10
weeks. Chromosome aberrations were analysed in the bone
marrow of F 2 generation males follawing 200 days of ex
posure. and of F 3 generation males following 500 cays of
exposure to a dose of 8J ppm. The results were negative
in all tests both in relation to dose and generation
(Benes et al., 1974a).

Special Studies on Neurotoxicity

Hen

Groups of adult hens. eight. six a~d three respec
tively. were orally given single doses of 250, 500 or
1000 mg fenitrothion!kg bw. 300 ~g/xg of TOCP was used
as a positive control. Toxic s~~ptoms, which lasted 4-10
days occurred in all groups. One half of the hens of the
middle dosage group and all from the highest fenitrotnion
group died within-24-48 hours post-treatment. No delayed
paralysis of the legs occurred at any dose group or at
any' time during the 5-week observation period. while all
TOCP dosed animals developed paralysis within 3 weeks.
The sciatic nerves of all the surviving hens given feni
trothion were normal.

A group of 16 hens was given 500 mg fenitrothion!kg
and immediately after atropine and 2-PAM was given to
protect against acute anti-cholinesterase effects. None
of the surviving hens (12 out of 16) showed delayed
paralysis during the 21 day Observation period.

Groups of B hens were given 33.4 or 16.7 mg feni
trothion/kg/day. 6 days per week for 4 weeks and then
observed for another 3 weeks. Slight toxi~ symptoms
were seen.in both groups during the administration and
one hen of thp. highest group died on the 5th day. Body
weights were decreased in both groups. but the decrease
for the lower group was transient. No paralysis nor
histopathological changes in the sciatic nerve or spinal
cord were recorded (Kadota et a1 •• 1974a).
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Special Studies on Poten~ia~ion

Rat

The effects of combinations of fenitrothion with
4 other organophosphates were studied in male rats
and it was found that only the combination with mala
thion was more than additive and that fenitrothion could
be considered the "potentiator." The potentiation (one
half expected LD

50
) was most pronounced at the combin

ation of 1:1 (Benes and Cerna, 1970).

Special S~udies on Reproduction

Rat

A three-generation reproduction study in rats was
started using 15 males and 30 females per test-group
(20 males+40 females control) at dietary levels of 10,
30 and 150 ppm. After the first filial generation (F l )
the study continued using 10 males and 20 females per a
dietary level of 0, 10, 30 and 100 ppm. Fertility,
gc~t~ticn, l~ctation and live bir~h indices were compared.
In the P and ?2-generation anii:als, 150 and 100 ppm of
fenitrotiion in the diet caused weight reduction in the
parental animals as well as in the body weights of both
sexes at weaning and suppressed lactation indices (num-
ber of pups weaned divided by the number of pups nursed)
through all generations. Tne groups fed the highest
dose level also showed a higher incidence of cannibalism
and/or smallness at weaning whereas all litters seemed
no~mal at birth. No dose-related malformations or histo
pathological changes were seen (Rutter and Voelker, 1974b).

Groups of 10 male and 20 female rats were fed a diet
containing A, 10, 40 and 80 ppm technical fenitrothion
(with maximum 0.5% p-nitro-m-cresol) in a 4-generation,
2-litter per generation reproduction study. The following
parameters were studied: body weight and food consumption
of the parental animals and indices of fertility, gesta
tion, live birth, 24-hour ~. 'Jrvival, 5-day survival and
lactation; gross pathology of all pups, organ weights and
histopathological examination of F4b weanlings: cholin
esterase activity in whole blood in males of F2a (aged
15 weeks) and in all weanlings of F4b (dged 4 weeks).
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Fertility, gestation and live birth indices were no~al

in all groups, whereas the 24-hour and 5-cay survival
incices were reduced in OI~e or both litters of the 80 ppm
group in almost all generations. The lactation incex
was reduced in all generations of the 40 and 80 ppm
groups. The mean litter ~ize was smaller in all but five
test litters, but the occurrence was without a clear dose
dependence. The lowest nwuber of pups was, however,
fo~nd in six of eight litters in the 80 ppm group. The
mean weight of the pups at birth and at 21 cays of age
was normal whereas the growth of the parental animals was
slightly decreased in the 80 ppm group. Cholinesterase
activity was decreased in relation to dose and length of
exposure; in the 10 ppm groups the decrease was only
slight. Organ w~ights, gross and microscopic pathological
examinations revLaled no abnormalities (Benes et al.,
1974b).

Rabbit

Groups of female albino rabbits were inseminated
(gestation cay 0) and On gestation c~y 6 th=cugh 18
inclusive were dosed w1th U, 0.3 ~r 1 mg fenitrothion/~gi
day in gelatine capsules. A positive control group
given 37.5 mg tnalicomide!kg/day was included. The
compound had no effect on the dose nor on the number of
implantation si~cs, early or late resorption sites, num
ber of dead or live young or aborted foetuses. In the
thalidomide group approxima~ely 10 per cent of the
foetuses showed external malformations, while none were
seen in the other groups. No effects related to the
a~~inistration of fenitrothion were seen on examination
for internal or skeletal deformities (Ladd, 1971).

S-methyl Isomer of Fenitrothion

The S-methyl isomer of fenitrothion (SMF) occurs as
an impurity (in the order of 0.5 to 1.5%) of technical
fenitrothion. SMF ean also be formed by thermal iso
merization of fenitrothion or by UV irradiation-catalyzed
isomerization during prolonged storage under inappro
priate conditions. The acute oral toxicity in rats and
mice of S~~ was approxi!Oately tWlce that of fpnitrothion,
and the signs of poisoning were typical of the muscarinic
and nicotinic action of acetylcholine seen with anti-
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cholinesterase compounds. The in vitro anticholinesterase
action of SMF was cOffi?ared with tnat of fenitrothion and
its oxygen analo~~e using h~an and horse ser~ and fly
head cholinesterases. The pI SO values for SMF were:
horse serum 7, h~~an serum 8, and fly head 9; while for
fenitrothion the va~ues were: h~~an and horse sera 5.
fly heads 6. The oxygen analogue of fenitrothion was
about equal to Sl~ as a direct cholinesterase inhibitor.
These results indicate that contamination of fenitrothion
by S~~ can account for much of the anticholinesterase
action of technical fenitrothion, and that this should
be considered if in vitro tests are used for an~icholin

esterase assay purposes. SMF was more rapidly degraded
~han fenitrothion in rats, as shown by mGasuring the
rates of excretion of p-nitro-m-cresol. Furthermore, a
greater proportion of the total dosage of SMF could be
accounted for by this urinary metabolite. Four groups
of 10 male rats each were orally dosed with 0, 1, 6 and
12 mg/kg and were mated with untreated female rats (20
per group). There were eight sequential matings with a
new group of females each week. There was slightly
greater n~~er of resorptions in the treated groups; and
"tJ i-h('mgh t.hpre ""·as not a marked doiffereT'ce bet:ween t'he
three test groups, the investigators concluded that SMF
had a low order of mutagenic action (Rosival et al., 1974;
Kovacicova et al., 1973).
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TABLE 3. Acute Toxicity of Fenitiothion

Acute Toxicity

TABLE 4a. Acut~ Toxicity of Fenitrothion Metabolites-Fenitrooxcn.

Masta1ski. 1971c
BeDes and Cerna, 1970
ibid.

References

Miyamoto & Kadota. 1972
ibid.
ibid.
ibid.
Fletcher. 1971e
Fletcber. 1971f

J..nimal Route LDSO mg/ka bw

:.lse (M) oral 1030
se (F) oral 1040

- (H) oral 330-
oj: (F) oral 800

ingneck pneasar.t oral 34.5
:allard duck oral 2550
.og oral min. lethal dose

681 mg/kg
~at (M) oral 940
.at (F) oral 600

... ~. - - "'"
r1.11":'ILla~

")og

Ringneck pheasant
Y.allard duck

oral

oral
oral

min. letnal
dose = 68.1

10.6
12.5

Mastalski, 1971a

Fletcher. 1971a
Fletcher. 1971b

TABLE 4b. Acute Toxicity of Fenitrothion Metabolites-3
Met~yl-4-NitrophEno1 (p-nitro-m-creso1)

Animal Route LDS0 mg/kg bw References

Dog oral min. emetic Masta1ski, 1971b
dose = 680 mg/kg

Rat (F) oral 1200 Anonymous. 1971
Rat (M) oral 2300 Anonymous, 1971
Ringneck pheasant oral 4640 Fletcher, 1971c
Mallard duck oral 1470 Fletcher, 1971d
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Short-term Studies (metabolite)

Groups of rats (15 males and 15 females) were given
0, 150, 500 and 1500 ppm of 3-methyl-4-nitrophenol (p
nitro-m-creso1) ~n the diet for 6 months. No dose
dep~ndent changes were found in blood or urinaiysis,
biochemical studies, organ weights or after histopatho
logical examination, except a transient excretion of
sugar in the urine of rats fed 1500 ppm (Anon., sine data, b).

Short-term S~':dies (fenitrothion)

Rat

Groups of 8 male and 8 female rats were fed diets
containing 0, 10, 50 and 250 ppm of ienitrothion for 34
weeks. In anoth~r test, groups of 16 rats of each sex
were fed fenitrothion at 0, 5, 25 and 125 ppm, for the
same period. The feeding of 250 ppm resulted in a de
crease in body weight gain of the females. In the 125
ppm group a lower relative weight of the spleen of both
sex~s was found. However, only the females of the 250
ppm group shOwed histological cr.a~ges of the liver and
spleen. The cholinesterase activities were measured at
intervals in both plasma and erythrocytes and a dose
dependent decrease was found in all test groups, except
in plasma from the males at 5 ppm. In the fe~ales the
depression was slight. The activity in the brain was
devreased only in the 250 ppm groups (Benes ana Cerna,
1970).

Groups of rats (15 males and 15 females) were fed
fenit~othion at 0, 10, 30 and 150 ppm in the ~iet for
6 months. Growth, food and water consumption, ;,ortality,
blood and ruinalysis and blood biochemistry, except
cholinesterase activities, were comparable to the control
in all groups. The cholinesterase ac~ivities of the brain,
red cells and plasma were depressed in both sexes of the
150 ppm groups, but only in the females of the 30 ppm
groups and only in plasma of females in the 10 ppm group.

Absolute and relative organ weights were within
normal limits, except for slightly decreased relative
weights of tl-!e ~.f:Jl~e!) or 1i1d.le~ or Lhe higher dosage
groups. No histopathological changes were found in the
examined organs including the spleen (Anon., 1972).
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Dog

A toxicity study on the cog ~as co~posed of 3
sections: a 90-day section for the pDrpose of range
finaing utilized an untreated control group and three
test groups, each consisting of eight purebred beagle
dogs (four males and four females) (Lindberg et al.,
1972); the one-year section utilized an untreated control
group and two test groups, each consisting of eight pure
bred beagle dogs (four males and four fe~ales); and the
two-year section utilized an untreated control group and
three test groups, each consisting of twelve purebred
~eagle oogs (six males and six females) (Burtner et al.,
1974). The one-year and the two-year studies are
s~~arized below:

As part of a one-year feeding test groups of 4 male
and 4 feITlale cogs 'were fed fen i trothio~ 0, 5 or 10 ppm
in the diet for 90 days and cholinesterase activities
were determined three times pre-test and en days 21, 45
and 90. The activities in the red blood cells were
normal at all times whereas in the plasma the activities
were decreased 20 and 25% respectively in the two test
gro'l]:'~. Thp 10 I'I'I:! <Jro'_'~ '..."2.£ -:.~~!!::..n~~cd a::t.c~ 90 d~:t·s

and the 5 ppm group continued for a total of one year.
The SQIDe examinations (gro~th. food intake, mortality,
blood and urine analysis, organ weights, histopathology
and plasma, erythrocyte and brain cholinesterase) were
performed as for the 90-feed~ng test. No difference in
blood and brain cholinester~se activities (maximum inhi
bition was less than l~lo) was found between test and
control groups (Br~tne= et al., 1974).

~roups of dogs (6 maleb and 6 females) were fed
fenitrothion 0, 3D, 100 and 200 ppm in the diet for two
yearb. The same examinations were performed as for the

-90-day feeding test. The only adverse effect was re
duction of the cholinesterase activities. Depression of
plasma cholinesterase activity was apparent in all
groups, while erythrocyte enzyme activity was unaffected
in the 30 ppm group when group averages of tr~ated and
control animals were compared. Brain activity ~'~s de
'~eased only after ingestion of 200 ppm (Brutner et al.,
1Sl74).
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Cattle. Sheep, Pigs

Cattle and sheep we~e given 3 mg fenitrothion~hg/cay

for 90 and 60 days respectively and the cholinesterase
activity in the plasma was measured. The activity de
creased in both species early in the test period, but had
fully recovered afte~ 30 days. Pigs given a single dose
of 31 mg/kg shewed the typical signs of cholinesterase
inhibition, but the symptow£ disappeared within 48 hours
(Anon., 1966).

Long-term Studies

Rat

Groups of rats (15 males and 15 females) were fed
diets containing 0, 2.5. 5 and 10 ppm fenitrothion for
92 weeks. The cholinesterase activity in the blood was
studied and group averages between treatec and control
groups compared after 2, 4, 6. 8. 12, 16, 20 and 24
weeks. In the 5 ppm group a 20-2~; decrease in plasma
activity of males was seen during the first 16 weeks and
a 20-35% decrease in the females during 12 weeks. The
activity recove~ed, however, dur~ng the remaininq test
period. In the 10 ppm group the plasma activity de
cre~sed during the first 8 weeks with 30-4~/o in the males
and 40-5~/o in the females. The activity gradually re
turned to normal during the next 8 weeks. The activity
of the red blood cells was decreased 20-3~/o in both sexes
during the first 6 weeks and ~hen fully recovered. Brain
activity oetermined at the end of the test period was
no~ affected at any dose level (Kadota et al •• 1974b).

Three groups of rats (50 males and sa females) were
fed fenitrothion 10. 30 and 100 ppm in the diet for a
period of 104 weeks. Sixty males and 60 females served
as controls. These animals were the Fla-generation from
the previously mentioned reproduction study (Rutter and
vo~lker, 1974b). Ten rats of each sex and group were
sacrificed after one year and all the surviving animals
at 104 weeks. Blood and urinalysis were performed
several tL~es during the test period. Body weights of
thehigh level males and females were lower than the con
trols from the start of the test and remained so in
males until after ~he 52nd week, but at the end of the
test nO significant differences were seen. Food consumption
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at 52 w~eks was l~Ner for the middle and high level pales.
but norwal for low level males and all the females. In
analysis of the mortality cata of dosed groups cCl.lpared
t~ controls no difference ~as found in female animals
while in males the mortality was significantly higher than
the control in the lowest dose group. The middle and high
dose levels did not shOW any difference from the control
mortality. Blood and urine analyses were normal except
for cholinesterase activity which shaNed a dose-dependent
decrease. Significant depression occurred in plasma at
all 3 dosage levels, but in erythrocyte and brain only at
the 100 ppm level of both sexes. Statistical analysis of
the probabl~ties of tlli~our incidence (i.e. t~~our inci
dence-adjusted-based on the nlli~er of animals actually
at risk in each group and sex) revealed no difference
be~ween the control and the 10 ppm or 100 ppm level ani
mals. There was a decrease in the probability of only
benign tumours for the 30 ppm males and an increase of
the probability of pituitary adenoma incidence for t~e

30 ppm females, but since ~his was not observed at 100 p~.

it did not appear to be dose-related_ Absolute and re
lative organ weights anc gross and histopathology re
vc~led no cosc-depcnccnt cnanges (Rutter and Nelson, 1974a'

Observations in Man

Adult volunteers were aivided into a control group
consisting of two men and two women and a test group of
five men and five wom~n. The test period was divided
into J-_~ree parts- with increasing dose levels, followed
by a recovery period. For some of the volunteers, this
was followed by a fourth test period. The volunteers
were given fenitrothion orally by gelatine capsules. The
daily dose was divided in three portions. Dosages were
0.1 mg./kg body weight and 0.3 mg/kg, each for 21 days
followed by 0.5 rng/kg for 3 days, then 18 days recovery
and finally 0.2 mg/kg for 21 days. Only 3 persons of the
control group and 5 of the test group continued after
the recovery period. Plasma and erythrocyte cholin
esterase activity was determined 5 times prior to the
test, 5 times during each of the 21 days test periods,
3 tL~es during the recovery period and on day land 3
of tbe short test period. Haematology was performed on
the last day of r.ne )ong test ~nd ~he recovery periods.
Two of the persons had a significantly depressed plasmu
cholinesterase activity (10-2~/o) following the dosing
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with 0.3 wg/xg and the depression was increased to 15 and
33% respectively ~t the v.5 ~g/kg dose level. A third
person sh~~ea a l~~. significant, depression at this cose
level. The erythrocyte cholinesterase activity and th2
results of haematology were within normal limits at all
dose levels. Clinical ~ymptoms typical of anticholin
esterase activity (nausea, abdominal cra~ps ~ld diarrhoea)
were observed in approximately half of the dosed persons
at the 0.3 and 0.5 mg/kg level. No symptoms of cholin
esterase inhibition were noted w~ b 0.2 mg/~g for 21
cays (Garofalo et al., 1972).

CO!~"1ENTS

Studies of the S-rnethyl isomer, which occurs as an
impurity i.n technical fenitrothion, indicated that i.t is
a much more potent anticholinesteras~ agent but is more
rapidly me~abolized t'han tbe parer-t: ,:-cmpound. AC'.lte
and short-term studies on a maj c:.: IN' ...~~oli tc in pl ants
and animals, 3-methyl-4-nitroF:lr~o: (p-nitro-m-cresol),
indicated a le-w order of toxic:it::·. Results of stl:.dies
on delayed neurotc;xi:=i ty of fer. i trothion in hens w~r~

negative. Result.s for tests for Hlutagenici ty were neg-
PnCO''',' '--= ,.....:.. "-r-, .... - .r:~~ +-r""~""f"",....~"""n~~ co e::",,",~ .L••,.... __._--- -- -- -- - -- -'-- ---:;------- _..- _.. ...., -......

production studies in rats indicated no adverse effects
at ooses below those toxic to parents. Short-term
studies in rats and dogs showed that a depression of
plasma cholinesterase was the most sensitive indicator
of effects and was considerably more sensitive than brain
cholinest~rase inhibition. A 2-year feeding study in
rats was performed on the F1-animals from one of the re
production studies. Cholinesterase inhibit~on was the
only dose-related effect observed in hurr.an volupteers
given fenitrothion and indicated that a dose of 0.2 rng/kg
bw daily for 3 weeks did not produce inhibition of plasma
orerythrocyte cholinesterase nor cholinergic symptoms.
Studies of tumour incidence did not indicate a carcino
genic action. Because clinic6l signs were noted without
cholinesterase depression at a dosage of 0.3 mg/kg, the
results of tllese studies were interpreted with cau~ion

in estimating the ADI. Nevertheless, since the results
of several studies in animals have become available, the
meeting aJlocated and ADI.
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TOXICOLOGICAL EVALUATION

Level causing no toxicological effect

Rat: 5 ppm in the diet, equivalent to 0.25 mg/kg bw

Dog: 5 ppm in the diet, equivalent to 0.125 mgjkg bw

Estimate of Acceptable Daily Intake for Man

0-0.005 mg/kg bw
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5. Enviro~uental Effects

This part is also fully dependent on the h~O/FAO mOno
graph (4)".

Fate of Residu~s

General Comments

Since the previous eval~ation (FAO~VHO, 1970) so~e

new experimental work concerning the fate of residues
has been reported. The behaviour of fenitrothion in the
enviroThuental system, like that of other pesticides which
contain a nitrophenol moiety, is de":.errnined by its readi
ness to form an aminophenol moiety by reduction of the
nitr~ group as well as by its transformation by hydro
lysis. The reduced compound has been found in polluted
water, soil, animals, plants and even following photo
decomposition (S~uitomo, 1974).

In Animals

Orally administered 32P-labelled fenitrothion was
readily absorbed from the digestive tract of guinea pigs
or rats and the major portion of the radioactivity was
excreted in the urine. Neither fenitrothion nor feni
trooxon was detected and cesmethyl fenitrothion, di~ethyl

phosphorothionate and dimethyl phosphate were eliminated
in the urine (Miyamoto et ~l., 1963). Following intra
venous injection of rad~oactive 32P-fenitrothion into
guinea pigs and rats, fenitrothion rapidly disappeared
from the blood. Fenitrothion and fenitrooxon were found
in tissues and their amounts decreased rapidly. The
desmethyl compound and the dimethyl esters mentioned
above were found mostly in the liver and kidneys (Miyamoto,
1964).

Detdils of metabolic studies in animals are given
in the 1969 monograph (FAO/WHO, 1970) where an outline
of the degradation pathway is sh~n. Excretion of
metabolic products is rapid and chiefly in the form of
3-rnethyl-4-nitrophenol, the fenitrothion hydrolysis
~roduct -(Eladka and Nosi1, 1967).

Thirty calves (1-1.5 years, aver~ge weigh~ 243 kg)
confined on a pasture sprayed with 375 g/ha of fenitro
thion (11.8 mg/kg initial residue on the gTass) were
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periodically sacrificed and muscle and omental fat ~ere

analysed. On the first day residues in the meat and fat
were about 0.01 mg~<g. No residue of fenitrothion was
found in the meat from the third day on~~rds and only
0.004-0.007 mg/kg was found in the fat on the third day.
These amounts occreased almost to control levels by the
seventh day {Aron~~ous, 1968; Miy~~oto and Sato, 1969).

Lactating dairy cows were fed 50 ppm of fenitrothion
in the feed (dry basis) for 29 days. No residue of
fenitrothion, fenitrooxon, or the cresol appeared in the
milk. A maximum of 0.006 mg/kg of ~~ino-fenit~othion

was found (Bo~~an, 1969).

Silage prepared from corn treated with 1, 2 and 3 kg/ha
of fenitrothion was fed to lactating Jersey cows for.8
weeks. Although traces (0.001-0.005 mg/kg) of amino
feni trothion were, found in the mi lk of CC\4.'s fed the
3 kg/ha silage, no residues (less than 0.001 mg/kg) '",ere
found in the milk of cows consuming silage treated at
lower levels (Leuck et al., 1971). The urine contained
total metabolites averaging from 0.53-5.1 mg/kg but these
consisted mostly of amino-fenitrothion and about 0.1 mg/kg
or less uf l..Ile pc:.~t:l1l.:. .i..i:st:~tici.:48 c:u)a it::. c:Lt::::.u~. .tUL..JlUUl;Jll

faeces of the cows contained la~ levels of residue (0.04
0.18 mg/kg, mai~ly as the amino compound) neither blood
cholinesterase depreciation nor any abnormality of general
llealth or milk production were noted.

Jersey cows were fed on diets spiked with 0, 25, 50
and 100 ppm of fenitrothion for 28 days. Consumption of
diets containing fenitrothion did not depress feed in
take, milk production or blood cholinesterase activity.
Milk, urine, and faeces from c~'s fed as much as 100 ppm
dietary fenitrothion contained Heither fenitrothion, its
oxygen analogue, nor its cresol; but the amino analogue
of fenitrothion in milk, urine and faeces of cows fed tbe
25, 50 and 100 ppm diets averaged 0.002-0.17, 4.64-35.6,
and 0.19-1.80 mg/kg respectively. Seven days after
feeding the diets containing fenitrothion was terminated,
residues could net be detected in milk, urine, or faeces
from any cows (Johnson and Bowman, 1972).

Tn PJants

Apples hanging on the tree were dipped in a 0.1%
emulsion of 14C labelled fenitrothion and maintained
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under natural ~3a·ther conditions. The half-life of the
?arent co~pound in and on fruit was found to range be
tween 1 and 3 cays, and fenitrooxon, £enitrothion S-isomer,
p-ni~rocresol and desmethylfenitrothion were found. p
nitrocr€sol-B-glucosio2 was also found and it was con
cluded t~at the absorb~c fenit~ot~ion was gradually hy
drolysed to p-nitrocresol in the tissues and that it was
conjugated wi~h glucose (Hosokawa and Miyamoto, 1974).

Coastal bermuda g~ass and corn treated with an
emulsifiable concent~ate of fenitrotnion at 1, 2 and 3
kg/ha and sampled a~ 0, 1, 7, 14, 21 and 28 days post
treatment were analysed for residues of the parent com
pound, its oxygen analogue and its cresol. The residues
of the parent compo~~d diminished rapidly, tl10se of the
O-analogue were low (none were detected in the 21 and 28
day samples), and those of the cresol were highest in
the 1 and 7-day samples. The total residue on both crops
diminished to less than 1 rng/kg in 28 days. In contrast,
residues of the parent compound and it~ O-analogue in
corn ensiled in glass jars were relatively stable and
diminished at a much lower rate, and the residues of the
cresol increased significantly (Leuck and Bow~an, 1969).

In water

Fenitrothion was found to be very stable under sterile
acidic conditions at 37oC, while under alkaline conditions
it was hydroly=ed rapidly with a half-life of three cays
at pH ~l and less than 24 hours at pH 13, forming only
3-methyl-4-nitrccreso1. Other decomposition products
were hardly observed at these alkaline pH's, while under
neutral and acidic conditions trace amounts (at mc·::t 2""
of the initial radio-activity) of unidentified compounds
were formed (Miyamotc., 1974).

The fate of feni~rothion in river water wit~ sedi
ment was demonstrated by using' actual river water con
taining 2.5, 5 and 10 mg/l of fenitrothion. The half
life was approximately 50 ho~rs in aerated samples and
30-40 r.Qurs +n non-aerated samples where decomposition
was accelerated by anaero~ic bacteria (Zitko et al.,
1974).

In Soil

Decomposition and leaching of fenitrothion in 4
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d~~rerent types of so~1 were stud~ed under iaboratory
conditions (Miyamoto, 1974a). C~bon-14 labelled feni
trcthion at 10 ppm was added to two kinds of silty leam,
sandy learn and sand, and kept at 250 c in th~ dark under
upland or submerged conditions. Under upland conditions
fenitrothion was decomposed with a half-life of 12-28
days depending on the type of soil. The major decom
position products were 3-rnethyl-4-nitrophenol and carbon
dioxide. 3-methyl-4-nitropheno1, formed during the
early period of the incubation, amo~~ted to 10-20Y0 while
the amount of carbon dioside reached approximately 40%
after 60 day incubation in the silty loam and the sandy
soil.

Under submerged conditions decomposition of feni
trothion was even more rapid than in upland conditions
and amino-fenitrothion, the major metabolic, was pro
duced qu~te rapidly; in the silty and sandy loam 50-7~1o

of the fenitrothion was converted to amino-fenitrothion
in approximately 10 days. Since fenitrothion was stable
in sterilized soil, .licro-organisms might playa major
role in the decomposition, fungi being likely to be more
active than bacteria._ In the leaching study, feni
trnthion and its radioactive decewposition products w~r~

not significantly eluted from 3 types of soil and re
mained at or near the top. Only in sa~d with low or
ganic matter and clay content, were these compounds
loosely bound to the soil allowing them to migrate easily
with moving water.

In addition to the above, the environmental effects of
Sumithion has been evaluated by the National Research
Council of Canada for many years, through the huge
practical operation of the compound in the Canadian
forests covering more than 10 million acres every ye~r (5).

6. Un~ted states Use Pattern

In ~he United States, Sumithion has been registered for
use against the spruce budworm and carries EPA registra
tion No. 10308-2. It can be applied in water emulsion
(8~1o BC formulation) of 19 fluid ounces containing 0.125
lb. AI/acre. Two appli~ationswill be made with this
material with a 7-10 day interval.

7. International Uses

In more tl- J.n 50 countries Sumithion has been used since
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the early 1960's, safely and extensively for agricultural
crop protection purposes and for public health fields.
In the public heal th fields (especially for malaria con-·
trol purposes), Sumithion has been tested by the World
Health Organization, under the name of OMS-43, and recently
the organization au~horized the Use of this insecticide
for this particul ar purpose. (6)
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