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I. EXECUTIVE SUMMARY AND RECOMMENDATIONS 

I n  Senegal c a  994,000 ha were sprayed i n  t h e  l a r g e  and smal l  p lane  

ope ra t l ons .  The DC-7's sprayed c a  690,000 ha from September 6-12 and October 

10-16, 1986 i n  North Cent ra l  Senegal. The Canadian smal l  p lane  ope ra t i on  

covered c a  146,000 ha I n  North Cen t r a l  Senegal and c a  158,000 ha i n  Zlgulnchor 

Reglon. These a r e a s  were t r e a t e d  from September 9-20 i n  t h e  North and October 

10-19, 1986 In  t h e  South, The l a r g e  and small  plane spray ing  ope ra t l ons  were 

t h e  primary grasshopper c o n t r o l  strategies u t l l l z e d  I n  Senegal i n  1986 

Malathlon ULV provided e x c e l l e n t  c o n t r o l  o f  t h e  Senegalese grasshopper ,  

Oedaleus s enega l ens i s  (Krauss) ,  ranging from 98% t o  100% c o n t r o l  (mean=99.5%) 

i n  millet  and from 88% t o  100% c o n t r o l  i n  pas tu re  (mean=97.4%) i n  t h e  l a r g e  

a l r c r a f t  i n s e c t l c l d e  app l i ca t i on  program The d l r e c t  envlronmental lmpact of  

t h e  spray ing  In  North Cen t r a l  Senegal was minimal. Wide-scale spray ing  of ULV 

malathion appears  t o  pose no major t h r e a t  t o  humans, domestic animals ,  

w i l d l i f e ,  and a q u a t i c  organisms i n  t h e s e  a r ea s ,  based on obse rva t ions  made i n  

t h e  f i e l d  p r e  and pos t  app l l ca t l on  The e f f e c t  o f  malathion on non-target 

i n v e r t e b r a t e s  i s  o f  some concern f o r  c e r t a l n  spec les .  However, popula t ions  

were s o  low t h a t  l i t t l e  impact was observed 

I n  t h e  smal l  a l r c r a f t  insecticide application program i n  t h e  Ziguinchor 

Reglon, Senegal ,  d laz inon  ULV and f e n l t r o t h i o n  ULV were used. Thls  reg ion  is 

c h a r a c t e r l z e d  a s  having e x c e l l e n t  growlng cond l t l ons  wi th  abundant f l o r a ,  

fauna,  and water ,  some o f  whlch i s  s a l t  water. The environmental impact 

appears  t o  be somewhat g r e a t e r  f o r  t h e s e  l n s e c t i c l d e s  i n  t h i s  a r e a  than f o r  

malathlon ULV i n  t h e  l a r g e  plane spray  area.  However, malathlon was evaluated 

p r i m a r i l y  i n  North Cent ra l  Senegal where t h e  land 1s more s p a r s e l y  populated, 

f l o r a  and fauna a r e  l e s s  abundant and few t o  no r i v e r s  a r e  presen t .  These 

f a c t o r s  somewhat reduced t h e  chance f o r  a significant envlronmental lmpact 

The prlmary grasshopper / locus t  s p e c l e s  of  concern I n  t h e  smal l  a l r c r a f t  

program were Cata lo lpus  cymbiferus (Krauss) and Hleroglyphus a f r i c a n u s  

(Uvarov). Control  o f  t h e s e  s p e c l e s  was somewhat v a r i a b l e  ranging from 33% t o  

100% c o n t r o l  (mean=73%) I n  r l c e  t o  80% t o  100% c o n t r o l  (mean=91%) i n  pas ture .  

Although no b l r d  o r  f l s h  k l l l s  were observed I n  o r  near  t h e  p l o t  a r e a s ,  t h e r e  



were reports of dead fish and birds In the treated areas These reports were 

not confirmed In one treatment area, a large number of crabs were killed 

These crabs were observed by a member of the evaluation team A hlgh number 

of ground beetles were also kllled in the plots The most significant 

beneficial Insect killed was honey bees Dead honey bees were observed in 

large numbers in one of the fenltrothlon plots It appeared that all died in 

the fleld area Although the impact of dlazinon and fenitrothion on the 

envlronment in Southwestern Senegal was greater than for malathion In the 

North Central part of the country, xt was st111 not as great as might be 

expected for the appllcatlon of an lnsectlcide over such a wide area There 

were no reports of adverse effects on humans or domestlc anlmals for any of 

the znsectlcides 

Although the environmental impact was mlnimal, there is the potential for 

more slgniflcant and long-term effects on the envlronment ~f wide-scale 

spraylng IS continued for several years Thorough monitoring of grasshopper 

populatlons is a must A well organized IPM program should be lnitlated as 

soon as posslble It will be most effective ~f developed as a local IPM 

strategy whlch utlllzes farmers, in conjunction with local PV and extension 

personnel, to determine the ~nfestation, evaluate the Impact and apply 

controls at the local level based on DPV guidelines Each vlllage, ~f 

properly equlpped and tralned, could manage most outbreaks in their crops, 

reserving wlde-scale control or establishment of buffer zones to populatlons 

too large to handle locally 

To insure proper management of grasshoppers/locusts and to mitlgate the 

adverse impact of the insecticides on the envlronment, the development of a 

village based "IPM Strategy" (Appendix F) is in order Trainlng scouts at the 

local level to monltor flelds and report then results should provide for a 

nationwide network for grasshopper/locust monitoring Action could then be 

taken on the local level to combat the problem, or 1f the magnitude of the 

problem 1s too great, then a national, regional or area management strategy 

could be enacted prlor to extensive buildups, migration and/or losses 



RECOMMENDATIONS AND CONCLUSIONS 

1. The l a r g e  p lane  spray ing  ope ra t i on  us ing  ULV malathlon was h igh ly  

e f f e c t i v e  i n  North Cen t r a l  Senegal. 

2. The envlronmental Impact of t h e  l a r g e  plane ULV malathlon spray ing  was 

minimal. 

3 The smal l  plane spray lng  ope ra t i on  us ing  ULV diaz lnon  and f e n i t r o t h l o n  

was e f f e c t i v e  I n  Southwestern Senegal. 

4 The envlronmental impact of t h e  smal l  plane ULV d laz lnon  and f e n l t r o t h i o n  

sp ray lng  was somewhat g r e a t e r  than t h a t  f o r  ULV malathion i n  t h e  l a r g e  plane 

sp ray ing  ope ra t i on .  

5. Millet l o s s e s  i n  t h e  l a r g e  spray  p lane  ope ra t i ons  a r e a  averaged 15 t o  30% 
f o r  t h o s e  a r e a s  t r e a t e d  i n  September. October t rea tment  a r e a s  had a l r eady  

su f f e r ed  70 t o  90% l o s s  p r i o r  t o  t rea tment .  However, October t rea tment  

occur red  be fo re  egg l ay ing ,  s o  1987 populations should be reduced. 

6. Approximately 20% of  t h e  corn i n  t h e  small  spray  p l ane  o p e r a t i o n s  a r e a  

was l o s t  due t o  grasshopper and b l r d  feed ing  p r i o r  t o  t rea tment .  Rice l o s s e s  

averaged about 5% 

7. Based on t r a l n l n g  received I n  grasshopper monltorrng by Senegalese CP 

personnel ,  t h e  CPS should have t h e  c a p a c l t y  t o  conduct more accu ra t e  and 

t lme ly  monitor ing programs i n  t h e  f u t u r e .  

8 The malathlon s p l l l  i n  t h e  ocean due t o  t h e  c r a sh  o f  one o f  t h e  DC-7's 

caused no apparen t  environmental effects. 

9. Grasshopper/ locust  dens i ty  surveys  should begin e a r l i e r  i n  1987, be  

conducted more f r equen t ly  and In g r e a t e r  d e t a l l .  Observers should be t r a l n e d  

I n  more q u a n t i t a t i v e  population estimation by CP personnel  Significantly 

more personnel  and v e h l c l e  support  i s  necessary. 



10 A g rasshopper / locus t  p i l o t  IPM program has  a  high probability o f  success  

and should be implemented p r l o r  t o  t h e  1987 growing season. 

11. Research on t h e  e f f i c a c y  of  c a r b a r y l ,  acephate and o t h e r  alternative 

chemlcals  by ground and a e r i a l  application should be conducted a s  e a r l y  a s  

p o s s l b l e  I n  1987. Additional c o n t r o l  d a t a  a r e  needed on ULV malathion i n  

Southwestern Senegal where f l o r a  is  t a l l e r  and more dense. 

12. A l l  personnel  Involved I n  t h e  planning, coordination, supe rv l s lon  and 

operation o f  t h e  1986 USAID grasshopper/ locust  c o n t r o l  program i n  Senegal 

performed i n  a very effective, h lghly  p ro fe s s iona l  manner. They a r e  t o  be 

complimented. 

11. PURPOSE AND SCOPE 

A. GENERAL 

The c o n t r a c t o r ,  C I C P ,  was requested t o  provlde t h e  s e r v l c e s  o f  two 

entomologists t o  conduct a  prel lmlnary assessment o f  t h e  e f f l c a c y  and 

envlronmental  e f f e c t s  o f  t h e  l a r g e  spray  p lane  ope ra t l ons  i n  Senegal and t o  

determine t h e  requirements f o r  an envlronmental monitoring program whlch w l l l  

be  r equ l r ed  I n  e a r l y  1987 t o  prepare bo th  programmatic and r egu la r  EA a s  

r equ l r ed  by USAID Reg. 16, f o r  continued USAID fundlng f o r  pesticides f o r  

grasshopper / locus t  con t ro l .  

The c o n t r a c t o r  team was requl red  t o  c o l l e c t  and ana lyze  pos t t rea tment  

ln format lon ,  Inc luding  envlronmental samples from USAID funded l a r g e  p lane  

o p e r a t l o n s  us lng  DC7s 

According t o  t h e  c o n t r a c t ,  t h e  c o n t r a c t o r  team was t o  l d e n t l f y  pos s lb l e  

envlronmental ly  s e n s l t l v e  s l t e s  where pre- and post-spray monitor ing i n  1987 

mlght be  appropr ia te .  The con t r ac to r  team was a l s o ,  w i th  l i m i t e d  a s s i s t a n c e  

from t h e  U S A I D  Mission, t o  develop a  list o f  i n d i v i d u a l s  and organizations 

wl th ln  t h e  country wl th  I n t e r e s t  and/or c a p a b i l i t y  o f  participating In  a  1987 

environmental monitoring e f f o r t  r e l a t e d  t o  grasshopper / locus t  c o n t r o l  wlth 

chemlcals .  I n  addition, tlme pe rmi t t i ng  t h e  c o n t r a c t o r  team was t o  a s s l s t  I n  

s e t t l n g  up any monltor lng a spec t s  r e l a t e d  t o  1987 p e s t l c l d e  t e s t i n g .  



This r epor t  c o n s i s t s  of the  required: (1) preliminary assessment of t h e  

e f f l cacy  and envlronmental e f f e c t s  caused by l a rge  plane spraying, and (2) 

d e t a l l e d  plan with budget f o r  gathering information f o r  an EA. 

In  addl t ion  t o  t h e  cont rac t ,  t h e  cont rac tor  team was requested t o  perform 

t h e  followlng t a s k s  by t h e  USAID/Senegal Acting Mission Director ,  Mr. George 

Carner : 

- Evaluation of masslve malathlon s p l l l  associated wlth t h e  DC-7 crash.  

Thls included an lnves t lga t lon ,  sampling, a  repor t  and ass i s t ance  with press  

r e l e a s e s  

- Crop l o s s  assessment i n  the  l a r g e  plane and small  plane opera t lons  

a reas  In  Senegal. 

Also, t h e  Actlng Mlsslon Dlrector concurred with t h e  evaluation team t h a t  

t h e  followlng should be conducted* 

- Evaluation of ef f lcacy and envlronmental e f f e c t s  caused by t h e  small  

plane opera t lons  under t h e  d l rec t lon  of t h e  Canadians 

- Prellmlnary assessment and recommendatlons f o r  monltorlng t h e  l a r g e  

plane opera t lons  In  The Gambla. 

B. EFFICACY AND ENVIRONMENTAL EFFECTS 

1. Prellmlnary Assessment of Efflcacy and Environmental Effec ts  of Large 

Spray Plane Operations 

a. Efflcacy In North Central Senegal (Louga and Dlourbel Reglons) 

ULV malathlon a t  0.58 l/ha was found t o  be hlghly e f f l cac lous  aga ins t  

Oedaleus senegalens ls  (Krauss) when applied by l a r g e  a l r c r a f t  In North Central  

Senegal (Appendix A )  More than 98% of t h e  population was 0. senegalensls  

(Krauss) Mean percent mor ta l i ty  a t  se lec ted  study s l t e s  was 99.5% In rn l l le t  

and 97.4% i n  adjacent  grass  land areas.  



b Environmental Effects 

(1) September Operations - When evaluated in mld-October 1986, 

no adverse environmental effects were apparent in the zones treated In 

September 1986 Beneficial environmental effects were apparent through the 

lowering of grasshopper populations and reduction in crop losses Other 

beneficial environmental effects were reported by the USAID/Senegal and PV 

personnel as due to the reduction of fly and mosquito populations, as well as 

reduced aphlds and other pests on cowpeas and groundnuts (Appendix A) 

(2) October Operations - Pre-and post-spray evaluations In the 
zone treated only in October 1986 detected no adverse environmental effects 

Blrd numbers dld not appear to be affected by the ULV malathion treatment No 

changes in insect populations, except for grasshoppers were detected in 

groundnuts Groundnuts at the time of the evaluation were mature and the 

foliage was beginning to dry Beneficial effects of fly and mosqulto control 

were reported by every farmer interviewed (Appendix A) 

c Evaluation of Pesticide Handling, Storage and Dlsposal 

With the tlme and personnel constraints of 1986, the large plane 

operation was the only feasible alternative The aircraft were properly 

calibrated and were found to produce an acceptable deposltlon pattern The 

storage and handllng of the malathion was a model of organlzatlon and 

supervision The workmen were well tralned and correctly used the protective 

clothing and equipment The operations group (USFS and APHIS) IS to be 

complimented for the innovative method of disposing of the empty malathion 

drums whlch were given or sold to a Senegal pesticide company for reuse 



Preliminary Assessment of  Ef f icacy  and Environmental E f f e c t s  o f  Small 

Spray Plane Operations 

a. Ef f l cacy  In  Southwestern Senegal (Zlgulnchor ~ e g l o n )  

I n  t h e  Zlgulnchor Reglon of  Southwestern Senegal,  t h e  e f f l c a c y  o f  ULV 

dlaz lnon  and f e n l t r o t h l o n  appl led a t  t h e  r a t e  o f  0.25 1/ha t o  c a  158,0000 ha 

by smal l  a l r c r a f t  (Thrush S2Rvs wlth AU 5000 Mlcronaire Unl t s )  under t h e  

d l r e c t l o n  o f  C I D A  was evaluated f o r  c o n t r o l  o f  Cata lo lpus  cymbiferus (Krauss) 

and Hleroglyphus a f r l canus  (Uvarov) The l e v e l  of  c o n t r o l  f o r  dlazinon ranged 

from 44% t o  81% (mean=63%) i n  r l c e  and 82% t o  96% (mean=89%) i n  pas tu re  For 

f e n l t r o t h i o n  t h e  ranges were 33% t o  100% (mean=76%) and 80% t o  100% (mean=90%) 

In  r l c e  and p a s t u r e  respectively (Appendlx B). 

b. Environmental E f f ec t s  

The environmental e f f e c t s  from t h e  smal l  p lane  ope ra t i ons  wlth ULV 

dlaz lnon  and f e n l t r o t h l o n  i n  t h e  Zlgulnchor Reglon o f  Southwestern Senegal i n  

October 1986 were h lghly  v a r l a b l e  (Appendlx B). No dead b l r d s ,  f l s h  o r  

mammals were noted In o r  next t o  t h e  eff lcacy/envlronmental  assessment p l o t  

a r e a s  There were unconfirmed r e p o r t s  of dead f l s h  and b l r d s  i n  t h e  t r ea tmen t  

a r ea .  Large numbers o f  ground b e e t l e s  (Carabldae)  and t o  a l e s s e r  degree,  

p a r a s i t i c  hymenoptera, were k l l l e d .  Also, l a r g e  numbers of honey bees  seen  

worklng flowering weeds i n  and near t h e  p l o t  a r e a s  s u f f e r e d  s eve re  mortality. 

Addl t lona l  surveys In t h e  a r e a s  around Tendouck whlch were t r e a t e d  

wl th  f e n i t r o t h l o n  revea led  t h a t  l a r g e  numbers o f  c r a b s  were k l l l e d .  It 1s n o t  

known whether t h e s e  c r a b s  came I n t o  con tac t  wl th  f e n l t r o t h i o n  i n  t h e  water o r  

whether t hey  were d x r e c t l y  sprayed on shore  o r  a comblnatlon of  both.  No 

o t h e r  organisms were not iceably  Impacted I n  t h i s  a r e a  



c.  Evaluat ion of  P e s t i c i d e  Handling, Storage and Disposal 

Based on d i r e c t  observa t ions  made on 2 days dur ing  t h e  smal l  sp ray  

p l ane  o p e r a t i o n s  it appeared t h a t  t h e  a i r c r a f t  and ground ope ra t i ons  were 

p r o f e s s i o n a l l y  handled. The handl ing and s t o r a g e  o f  ULV diazinon and 

fenitrothlon appeared t o  be adequate.  The organlza t lon  and superv is ion  o f  t h e  

program were e x c e l l e n t .  The workmen were wel l  t r a i n e d  and c o r r e c t l y  used 

p r o t e c t i v e  c l o t h l n g  and equipment. A l a r g e  con ta ine r  o f  water was used t o  

wash any chemical t h a t  came i n t o  c o n t a c t  with t h e  workers. A l l  equipment was 

r i n s e d  thoroughly a t  t h e  end of  t h e  day. However, t h e r e  was no f a c i l l t l e s  f o r  

t h e  d i s p o s a l  o f  t h e  r i n s e a t e .  The empty drums con ta in ing  t h e  chemicals were 

tu rned  over  t o  t h e  Senegalese M l l i t a r y  f o r  removal and d i sposa l .  

3 Crop Loss Assessments 

a.  Large Spray Plane Operation Areas 

In  t h e  l a r g e  plane spray a r e a s  i n  Senegal,  c rop  l o s s e s  due t o  Oedaleus 

s e n e g a l e n s i s  (Krauss ) were est imated i n  a r e a s  t r e a t e d  i n  September, i n  

October and In  both September and October (Appendix C ) .  M i l l e t  l o s s e s  from 

grasshoppers  were l e s s  i n  t h e  a r e a s  t r e a t e d  i n  September, averaging 15 t o  30%. 

I n  heav i ly  i n f e s t e d  a r ea s  t r e a t e d  on ly  i n  October, s eve re  l o s s e s  had occur red  

p r i o r  t o  t h e  insecticide t rea tment  (70 t o  go%), however, grasshoppers  were 

c o n t r o l l e d  p r i o r  t o  egg l ay ing  whlch should g r e a t l y  reduce populations i n  

1987. Other l o s s e s  i n  m i l l e t  appeared t o  be due t o  drought a t  c r i t i c a l  

s t a g e s ,  i n f e r t i l i t y  and i n s e c t  feed ing  dur ing  p o l l i n a t i o n  



b Small Spray Plane Operation Areas 

Crop loss due primarily to grasshoppers [Catalolpus cymblferus (Krauss) 

and Hleroglyphus africanus (Uvarov)] was evaluated in the small plane spray 

areas of the Zlguinchor Region in mid October 1986 (Appendix D) Evaluations 

were made In paddy rice, pasture, mlllet, corn and sorghum Stops were made 

in fields and small tracts of crops during movement among test plot areas 

The crop loss assessment was based on the observers' prevlous experiences with 

the crops indicated and the Insects causing the damage, since no guidelines 

for accurate crop loss assessment are available in Senegal Rlce losses 

averaged about 5% Pasture feeding resulted In 25% damage, however there was 

more than adequate grass for livestock so damage was of little importance 

The greatest losses were noted in corn Approximately 20% of the corn was 

lost (some probably due to birds) There was no appreciable loss In millet or 

sorghum production due to grasshoppers 

C REQUIREMENTS FOR AN ENVIRONMENTAL MONITORING PROGRAM FOR 1987 

GRASSHOPPER/LOCUST CONTROL OPERATIONS 

1 Requirements for Various Classes of Insecticides 

a Requirements When Using Insecticides Registered by USEPA for 

Same or Similar Uses 

For insecticides registered for rangeland grasshopper control (Table 1, 

Appendix G) with no restrictions on pre-harvest interval or grazlng livestock, 

the Ran~eland Grasshopper Cooperative Management Program - Final Environemntal 
Impact Statement as Supplemented - 1986 (USDA/APHIS FEIS 85-2 as supplemented 

1986) should be adequate to meet the needs of 216 3(a)(3)(1) for a Negative 

Decision Even with thls basis for a Negative Decision, it is in the best 

interests of USAID to provlde for monitoring of grasshopper/locust spray 

programs by pesticide assessment specialists in cooperation with qualified 

personnel of the host country 



Monltorlng should Include but not be limlted to the following 

(1) Detalled pest population assessment prior to insecticide 

appllcatlon Two thlngs are important, 1) Areas wlth populatlons below an 

established or rntultlve economlc threshold should not be treated, and 2) 

contiguous areas wlth pest populatlons above the economlc threshold should not 

be omltted from the treatment area 

(2) Control efflcacy should be evaluated In selected treatment areas 
2 

where pretreatment density lnformatlon is avallable (the 0 10 m ring 

technique 1s strongly recommended) 

( 3 )  Slmple transect counts of blrds and small mammals should be conducted 

in the locations chosen for control efficacy evaluation 

(4) Speclalists should be avallable to Investigate reports of adverse 

environmental problems - blrd kllls, flsh kllls, honey bee kills, etc - and 
to provlde expert advlce in the advent of lnsectlclde spills and other 

disasters 

It is further In the best lnterest of USAID and the U S that every 

effort be made for p~lot program evaluation of the selected, registered 

lnsecticlde agalnst the target pest species in the target environment prior to 

large-scale spray programs 

As of October 1986, only three pestlcldes - ULV malathion, carbaryl 
4-011 and acephate meet registration requirements 



b Requirements When Using Insecticides Not Registered by USEPA for Same 

or Slmllar Uses 

Pesticides not registered for rangeland grasshopper control (Table 1, 

Appendix G) on rangeland with no pre-harvet interval or livestock grazing 

restrictions should only be used in extreme emergencies where an acceptable 

insecticide 1s not available In the event that an unregistered pesticide 

must be used, it is recommended that the advlce of USEPA and U S grasshopper 

control specialists be sought For these pesticides, requirements of an USEPA 

Experimental Use Permit should be followed to the extent possible 

Speclfic requirements would include but not be limited to the following 

(1) Resldue decline samples from major crops involved (Note - In 
LDC's dry Ice and insulated shipplng containers are usually not available 

Provlslons must be made to expedite air dellvery of dry ice and insulated 

shlpping contamers to and from treatment areas) If at all possible, resldue 

and efficacy studies should be conducted as far in advance of control 

operations as possible Selected candidate materials should be evaluated in 

1987 for future emergencies 

(2)  Control efficiency data should be obtained from pilot program 

trlals agalnst the target pest specles in each target environment if 

possible Statistically sound, deslgned experiments should be required 

( 3 )  EA studies should be deslgned to flll as many data gaps in USEPA 

data bases as IS feasible Speclfxcally these should include but not be 

limlted to the following 

(a) Honey bees 

(b) Beneficla1 insects 

(c) B~rds and small mammals 

(dl Flsh - selected specles 
(el Crustaceans 

(f) Endangered species - where they can be Identified 



All data collection procedures and data collected should be renewed 

by USEPA 

c Insecticides Not Acceptable to USAID for Use in Senegal 

The following pesticides have been used at one time or another In 

Senegal At least two of these chemicals, Llndane and BHC, are st111 in use 

Dieldrln - This chlorinated hydrocarbon should not be used under any 

circumstances in USAID projects in Senegal, and the Government of Senegal 

should be encouraged not to recommend the use of thls or any other chlorlnated 

hydrocarbon In the country It IS a hlghly persistent insecticide wh~ch 

multiplies In the food chain Uses wlthin the U S have been cancelled by 

USEPA Products such as malathron ULV, carbaryl 4-011 and fenltrothlon ULV 

can be substantied for dleldrln 

B X  - This product is popular as a dust in some parts of Africa It has been 

cancelled by USEPA It is a chlorinated hydrocarbon like dleldrin Propomrr 

dust is an acceptable substitute 

Lindane - This is a pure form of BHC It is qulte toxlc and not acceptable 

for use It is extremely persistent and has biocumulatlve properties Most 

uses In the U S have been cancelled by USEPA The alternative products 

listed under dleldrin are acceptable substitutes for lindane 

Aldrln - A chlorlnated hydrocarbon this insecticide, like dieldrln and 

lindane, is unacceptable and should not be used under any circumstances In 

Senegal Aldrin 1s highly persistent and is bioaccumulatlve In the 

environment Alternative products listed under d~eldr~n should be substituted 

for aldrin 



2 Posslble Environmentally Sensitive Sltes for Monitoring In 1987 

Grasshopper/Locust Control Operations 

a North Central Senegal - thls area appears to have the least 
number of envlronmentally sensitive sltes among the areas normally infested in 

Senegal Important non-target sltes Include but are not llmlted to the 

following 

(1) Groundnut fields - non-target pests and beneficlal Insects 
with speclal attention to posslble pest resurgence, 

(2) Rainfed livestock watering areas, 

( 3 )  Areas of blrd concentratrons, 

(4) Urban, village and farmsted sltes, 

( 5 )  Honey bee colonles if present 

b Fleuve-area along the Senegal River and ~ t s  tributaries In 

addition to environmentally sensitlve sites In paragraph a (no groundnuts In 

Fleuve), above, special conslderatlon must be given to flsh and other aquatlc 

organisms, small mammals and food crops grown In the area 

c Zlguinchor and Casamance Reglons - these areas appear to have 

the greatest number of envlronmentally sensitlve sites among the areas 

normally xnfested In Senegal The exception might be In the Fleuve area along 

the Senegal Rlver and ~ t s  tributaries Important non-target slghts In 

addltlon to relevant ones given in a , above, include but are not limited to 
the following 

(1) Vegetable flelds and orchards - non-target pests and 
beneficial insects wlth speclal attention to possible pest 

resurgence, 



(2) Feral and domesticated honey bee colonies, 

( 3 )  Fresh and salt water - flsh, crabs and other aquatlc 
organisms Also, livestock waterlng areas, 

( 4 )  Small mammals In and around treatment areas 

D INDIVIDUALS AND ORGANIZATIONS WITH INTEREST AND CAPABILITY OF 

PARTICIPATING IN 1987 ENVIRONMENTAL MONITORING EFFORT 

The following (Chart 1) represents those agencies and lndivlduals that 

would be involved In an EA, as well as a pllot IPM program Both programs 

would be coordinated through USAID/Dakar In conjunction wxth PV Tralnlng 

Center/MDR/Dakar The EA team should work in cooperation with the Senegalese 

Mlnlstrles of Health and Environment on Issues of common concern 
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E. PRELIMINARY MONITORING ASPECTS ESTABLISHED I N  OCTOBER W H I C H  ARE RELATED TO 

1987 INSECTICIDE TESTING 

( 1 )  Two Senegalese PV s p e c i a l i s t s  have rece ived  pre l iminary  t r a i n i n g  
2 i n  t h e  use  of t h e  0.10 m r i n g  technique  f o r  grasshopper/ locust  populat ion 

monitoring They were a l s o  involved i n  spray  assessment and p e s t i c i d e  r e s i d u e  

sampling. I n  add l t l on ,  t hey  p a r t i c i p a t e d  i n  v i s u a l  b l r d  and small  mammal 

population es t ima t ions  ( t h e s e  individuals a r e  Abdoulaye Niassy and Lamlne Ba). 

(2 )  The con t r ac to r  team s t u d l e d  t h e  major grasshopper / locus t  

l n f e s t a t l o n  a r e a s  wi th in  t h e  contex t  of design c r i t e r i a  f o r  1987 monitoring. 

( 3 )  Problems associated wi th  handl ing and shlpment o f  r e s idue  and 

b l o l o g l c a l  samples were analyzed and a s o l u t i o n  is recommended. In su l a t ed  

sh lpp ing  containers f l l l e d  wl th  d ry  ice (poundage based on a i r l i n e  

regulations) should be shlpped on d l r e c t  f l i g h t s  from t h e  U.S. a s  near  a s  

p o s s l b l e  t o  t h e  d a t e  needed A f r e e z e r  f o r  d ry  i c e  s t o r a g e  should be stocked 

and r ep l en i shed  a s  needed f o r  emergencies 

(4) Candidate pesticides f o r  1987 eva lua t ion  should be shipped I n  

s u f f l c l e n t  quantities e a r l y  enough t o  i n s u r e  d e l i v e r y  i n  Senegal by May 1 ,  

1987 An accep tab l e  agricultural a i r c r a f t  ( s )  and experienced p i l o t  ( s )  , 
p r e f e r a b l y  U.S , should be cont rac ted  f o r  t h e  per lods  o f  J u l y  1 through 

October 15, 1987. 

F. PLAN FOR GATHERING INFORMATION FOR BOTH PROGRAMMATIC AND REGULAR 

ENVIRONMENTAL ASSESSMENTS FOR GRASSHOPPER/LOCUST CONTROL 

The proposed plan f o r  gathering lnformatlon f o r  both programmatic and 

r e g u l a r  EA should have t h e  concurrence o f  both USAID and t h e  Senegalese 

Government The plan,  i f  adopted, w l l l  be completed i n  two p a r t s ,  The 

lnformat ion  r equ i r ed  f o r  t h e  r egu la r  EA f o r  g rasshopper / locus t  c o n t r o l  

programs In  Senegal w l l l  be  completed flrst and t h e  d a t a  and concepts  

developed w l l l  provide t h e  framework f o r  d e f l n l n g  t h e  a d d l t l o n a l  d a t a  needed 

f o r  t h e  programmatic EA. 

The v a r l o u s  f a c e t s  o f  t h e  program and p o s s l b l e  timetable fol lows 



1 Regular EA for Senegal 

a Background OrientatLon - October 1986 

The Contractor team conducted prellmlnary environmental analyses in two 

key ecological zones in Senegal They became famlliar wlth the major 

grasshopper specles and the key pest specles of mlllet, rice, corn, sorghum 

and pasture In Senegal They developed excellent working relations wlth 

personnel of the Senegal DPV and USAID/Senegal Contacts were also made wlth 

the Crop Protection Servlce of The Gambla and USAID/The Gambla The pre EA 

development document has been prepared (Appendix G) 

b Background Data Collection - November-December 1986 

A Senegal environmental data base will be developed on a personal computer 

(PC) uslng Data Base I11 software to provlde cornpatibllity with USAID/W and 

the Mlsslons All U S and international data bases wlll be searched to 

develop a detalled bibliography All important documents will be obtalned for 

critlcal analyses 

Concurrently, the Senegalese counterparts wlll conduct an m-depth search 

for unpublished reports in the flles of the DPV, Agricultural Research 

Servlce, OCLALAV and other organlzatlons in Senegal USAID/Senegal wlll be 

asked to provide key documents 

c Data Synthesis - January 1987 

All pertinent data wlll be synthesized into a background document wlth an 

executive brlefing summary 



d Deflnitlon of Significant Issues - February 1987 

A preliminary llst of significant issues wlll be developed and clrculated 

to lndlviduals and agencles identifled by USAIDIW Detalled definition of 

issues wlll occur In meetings in USAID/W In late February 

e Scoplng Statement - March 1987 

The final scoplng statement wlll be prepared and clrculated for comments 

or directed by USAID/W prlor to 1 March 1987 (Outline 1, below) 

f Scoplng Meetlngs 

Two scoplng meetings wlll be held The first wlll be held the first week 

of Aprll at USAID/W The second scoplng meeting will be held at USAID/Senegal 

durlng the second week of April, 1987 An Important part of each scoplng 

meetlng will be the finalization of the 1987 monltorlng program and schedule 

g Development of EA for Senegal - May-June 1987 

The draft EA for Senegal will be completed by 1 June, 1987 for 

circulation, revxew and comment according to USAID policy (Outline 2, below) 

a Development of Programmatlc EA Data - July-October 1987 

Durlng the process of the development of the EA for Senegal, the key 

issues and data gaps for the Programmatlc EA will be deflned and sharpened 

The perlod July-October 1987 wlll be used to conduct prellmxnary studles m 

the countries or reglons to be Included In the Programmatlc EA 



b Completion of Programmatic EA - November-December 1987 

Required steps and procedures will be followed to permit completion of the 

draft Programmatic EA before 31 December 1987 

3 Prellmlnary Budget Estimates - November 1. 1986 thru December 31, 1987 

A Personnel 

Huddleston 206 days at $260 $ 53,560 

Edwards 206 days at$260 53,560 

Part-time technical help - 12 mos at $2,000 24,000 

Secretarial - 12 mos at 1,000 12,000 

Part-time interpreters - 12 mos at 1,800 21,600 

French tutors - 20 hrs/wk x 40 wks at $20 OO/hr 16,000 

B Travel 

Alr Fare 

Senegal 2 RT (Huddleston) + 2 RT (Edwards) 10,000 

USAID/W 3 RT (Huddleston) + 3 RT (Edwards) 2,400 

Wlthln Afrlca 4 RT (Huddleston) + 4 RT (Edwards) 7,000 

Veh~cle Rental 6 mos at $3,00O/month 18,000 

C Per Diem 

Huddleston 150 days at $118 

Edwards 150 days at $118 

D Supplies and Equipment 

Supplies 

Equ lpment 

Miscellaneous 



Direct Costs 

Indirect Costs (Direct Costs X 2) 

Direct and Indirect Costs 

Purdue Universlty 30,000 + 22% Frlnges 

New Mexlco State Universlty $31,000 + 2296 Fringes 

TOTAL PROJECT COSTS 



OUTLINE 1 - GENERAL OUTLINE TO IDENTIFY SCOPE AND SIGNIFICANCE OF ISSUES TO BE 
ANALYZED IN THE EA 

I To be identified 

a Significant Issues 
b Scope of the issues to be addressed 

I1 Scoping process - will result in a written statement 

a A determinaton of the scope and significance of issues to be analyzed 
In EA or EIS 

1 Includes direct and indlrect effects of the project on the 
environment 

b Identification and ellmination from a detailed study of the issues 
that are not signlflcant or have been covered by earlier 
environmental review or approved design considerations 

1 Brief presentation of why they wlll not have a significant 
effect on the environment 

c Description of 

1 Timlng of the preparation of environmental analyses 
2 Variations required on the format of the EA 
3 Tentative planning and decision making schedule 

d Description of how analysis will be conducted and disciplines that 
will participate In the analysis 

e Written statement will be reviewed and approved by the Bureau 
Environmental Officer 

I11 Circulation of Scopln~ Statement 

a Selected federal agencles 

1 USEPA 
2 USDA, APHIS 

b Selected Missions and Host Country Agencles 

Note Comments received will be included in the scoping statement 



a EA should be completed prior to 15 July 1987 
b Draft EA should be revlewed by Hlsslon and Host Country after USAIDIW 

approval 

V Monitoring - 216 3 (a)(8) 
a Project should be designed to xnclude measurement of any changes - 

positlve or negative 

1 Will requlre basellne data 

2 Formulate systems of collaboration with recipient nations to 
monitor such impacts durlng the life of USAID's involvement 

VI Pesticide Procedures 216 3 (b)(l)(i) 

a This should be a separate document if ~t does not exlst 
b Provisions to mitlgate potentlal adverse effects of the pesticide 



OUTLINE 2 - GENERAL OUTLINE FOR AN EA FOR GRASSHOPPER/LOCUST CONTROL PROGRAMS 

Envlronmental Assessment 

A General Purpose - provlde agency and host country decislon makers 
with full discussion of slgniflcant environmental effects of a proposed actlon 

B Collaboration wlth affected nation(s1 

C Content and Form - Based on scoplng statement 

1 Summary 

a Major conclus~ons 
b Areas of controversy 
c Issues to be resolved 
d Recommendat~ons for program assessment 

2 Purpose 

a Underlying purpose 
b Need to which agency is responding 

3 Alternatives includlng the proposed actlon 

a Envlronmental Impacts and alternatlves in a comparative form 

(1) To sharpen Issues and provide a clear basls of cholce 
(2)  To explore and evaluate reasonable alternatives 
( 3 )  Reasons for ellminatlng alternatlves 
(4) Devote substantlal treatment to each alternative 
(5) Include alternative of no actlon 
( 6 )  Include agencles prefered alternative(s) 
(7) Appropriate mltlgatlon procedures 

4 Affected environment 

a Environment of areas to be affected 

5 Envlronmental consequences 

a Environmental impacts of the alternatives includlng the 
proposed act~ons 

b Any adverse effects that cannot be avo~ded 



c Relationships between short-term uses of the environment 
and the maintenance and enhancement of long-term 
productivity 

d Any irreversible or Irretrievable commitments of resources 
which would be involved in the proposal should it be 
implemented 

e Discussion of dlrect effects and their slgnlflcance 
f Indirect effects and thew slgnlficance 
g Posslble conflicts between proposed actlon and land use 

plans, pollcles and controls 
h Energy requirements and conservation potential of various 

alternatives and mitigation measures 
1 Natural and deplectable resource requirements and 

conservation potentlal of varlous requirements and 
mltigatlon measures 

J Urban quality 
k Historic and cultural resources 

D List of Preparers - Curriculum Vitae 

E Appendix 



EVALUATION PRELIHINAIRE DU TRAITEKEIJT IhERIEN 

DU HhWITHIOH ULV 

POUR LE COWTROLE DES SAUTERIAUX 
bc 

DANS LES REGIONS LOUGA-THIES-DIOURBEL-FATICK 

DU 6 AU 12 SEPTEMBRE 1986 

Coordrnateur Recherche/Ddveloppement & 
Specialiste de la Protectron des 
Vegetaux (USAID) 

ABDOULAYE NIASSY Entomologrste (Lutte Integree, DPV) 

LAHINE BA Entomologrste, D l r e c t e u r  du Centre d e  
Formatron Phytosanltaire (DPV) 

CHEIKH KBOUP C h e f  du Secteur A g r l c o l e  (HBACKE) 



INTRODUCTION 

Les Acridlens ont toujours ete une menace pour les cultures dt~ Sahel 

Le mot Acrrdren englobe a la fols les crrquets capables de mrgrer et 

les crrquets relatrvement sCdentarres Les grands migrateurs comprennent 

le criquet mlgrateur Locusta rnr~ratorra mi~ratorrordes (Reiche et 

Fannarre, 1950) et le criquet pblerin Schrstocerca greRarra (Forskal, 

1775) Les crlquets sbdentarres, aussr appeles sauterraux comprennent 

beaucoup d'especes dont le criquet SCnCgalars, Oedaleus sene~alensis 

(Uvarov, 1941) Ce crrquet est l'un des plus grands ravageurs des 

cultures au Senegal (surtout au lord du pays) Cet rnsecte peut se 

developper en grandes populatrons quand les conditrons lur sont 

favorables Cette annke, les populations sont exceptionnellement elevees 

au polnt de depasser les efforts de lutte deployes par la Direction de la 

Protectron des Vegetaux 

Les operations de, lutte (DPV) en Jurllet et AoOt dernrers (1986) dans 

les regions de Louga LLouga, Linguere, Barkedjl) n'ont pas pu eradiquer 

les foyers de sauterraux qui ne cessarent de se multiplrer dans le reste 

du bassrn arachrdier et au Senegal Orrental C'est arnsr qu'll a ete 

necessaire de falre appel a l'assrstance etrangere en vue d'enrayer ce 

f leau 

HETHODES ET HATERIELS 

A la mr-AoGt (15-17 AoGt 1986). 1'USAID a d'abord organise une 

prospectron (par Drs Phlllips et Khor Le) pour se falre une premrere 

rdee de la situation acrrdrenne dans les regrons du Nord (Louga, 

Llnguere. St LOUIS) et de 1'Est (Matarn, Bakel) du Senegal 



Le 31 AoGt 1986, une prospectlon conjointe DPV/USAID a ete organisbe 

sur toute l'etendue du bassrn arachidier Nord (regions de 

Louga-Drourbel-Thies-Fatick) avec la participation de 1'Ambassadeur des 

Etats-Unis et son epouse Les zones de pullulation des ail& et nymphes 

des sauterlaux ont BtC d6lrmitees et reprbsentbes sur les cartes (volt- 

carte) Les contacts ont Bte prls entre 1'USAID. 1'Armee de l'Alr, la 

DPV, la FA0 et les pilotes pour falre dbmarrer le programme de 

pulverrsatron aerrenne avec, come produit le Halathlon ULV (91%) dose a 

0,58 l/ha Cette dose est optimale et est choisie afin d161miner les 

nymphes a tous les stades alnsi que les rmagos 

Elaboration du Programme de Traitement Aerren 

L'equlpe de coordination se composait de representants de 1'USAID. de 

l'OFDA, de la DPV, et de la FA0 

L'equipe de traltement se composalt pr~nclpalement de la compagnle 

Americalne T&G Avlatlon et des representants de lVArmee de 1'Air du 

Senegal 

Enfln, les equrpes de terrain composees par les membres de l'equlpe 

de coordination et de l'equipe de traltement comprenalent 

Jm * EQUIPE I 

-FRANCIS CAN (Specralrste de Protection des Vegetaux, USAID) 

-ABDOULAYE NIASSY (Entornologlste, Lutte IntCgree. DPV) 

-CHEIKH HBOUP (Chef du Secteur Agrlcole, HBACKE) 

-KR SANE (Inspecteur Agriculture, DIOURBEL) 

* EQUIPE 11 

-mWA DIOP (Lutte Integree, USAID) 

-H NDOYE (Inspecteur Phytosanitaire Diourbel DPV) 

-H SENE (Inspecteur Phytosanltalre Kebemer) 



* BQUIPE 111 

-hUfINE BA (Entomologiste, Centre de Formation, DPV) 

-MAIM PEEIRA (Capitaine, Pilote de l'Am4e de 1'Air) et son 

6qu rpe 

* BQUIPE IV 

-4fficiers de 1'ArmBe de 1'Air munis d'une Ambulance 

Le constitution des dquipes est rendue flexible suivant les exigences 

de la tQche et lqinter8t des membres Les dqulpes sont chargdes de 

baliser et de confrmer par radio les positions sur le terrain (situation 

des bandes B traiter, tempBrature, vltesse et direction du vent), les 

conditrons de la zone au passage des avrons et avant les trartements 

I1 y a eu trors zones a traiter denomees I, 11, I11 respectrvement, 

d'une Btendue totale de 232 200 ha Le traltement a dure 5 Jours 21 

l'lssue desquels une ,Qvaluatron a 6th faite par nous-mhes Chaque zone 

trartke a QtB delrmrtde en 24 blocs ou les inspections sur le terrain 

avaient eu lreu pour &valuer 1'efficacrtB du Halathron sur les saut&rraux 

et les autres rnsectes (pucerons, chenrlles porlues) dans les jacheres et 

les cultures, d* autres possibilrtes d* ef f ets nocif s sur la population ou 

le betarl, et, enfrn, les opinions de la populatron pour une telle 

operatron De m b e ,  une Cvaluation compar6e de la densrte des sautCrraux 

et de l'efficacite d'autres insectrcides (DmGthoate, Fenitrothlon) a 6th 

Qgalement faite dans les champs non traltds par le Halathron 





RESULTATS El' DISCUSSION 

Les resultats satisfarsants du programme de la lutte antr-accidienne 

par le traitement aCrren dans le bassrn arachrdier Yord 

(Louga-Thies-Drourbel-~atick) sont rksumhs dans les tableaux I, 11, XI1 

representant les 3 zones les plus infesthes qul avalent 6th prospecthes 

par une dquipe conjolnte DPV/USAID/FAO vers la fln du mois dlAoft (1986) 

Les degres d'efficaclte des insectic~des (Halathlon, Dlmethoate, 

Fenltrothion) sur les sauterlaux et les autres insectes ravageurs ont ete 

classees de la maniere su~vante 

Degre d'Effrcaclte 

5 

Pourcentage Q'Effrcaclte 

98-100% 

95- 97% 

85- 94% 

80- 84% 

70- 79% 
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TABLEAU I1 
EFFICACITE DU MALATHION (91% ULV 0,58 L/HA) SUR LES SAUTERIAUX 

i --- AVEC NOTES SUR CERTAINS AUTRES RAVAGEURS DANS LA ZONE I1 
TRAITEE LE 9 ET EVALUEE LE 1 0  SEPTEMBRE 1986 I 

DEGRE D'EFFICACITE DU MALATHION EFFETS NOCIFS 
BLOC VILLAGE SAUTERIAUX AUTRES INSECTES POPU- BETAIL 

J a c h e r e  C u l t u r e s  P u c e r o n  T e n e b r i n o i d e s  Cant  ha- C h e n i l l e  po i  l u e  LATION 
A r a c h i d e  S c a r a b e i d e s  r i d e  Amsac t a  
Ni6bt5 A r a c h i d e  Arac  h i d e  A r a c h i d e  Ni6G 
M i  1 Ni6 b6 J a c  hZ re J a c  h2re  

1 Ke l e  1 4 5 4 NQant NBant 
2 J a c h G r e  4 
3 Jac hii re 

Kad B a l l a d j i  4 
4 Diemberg 5 5 5 5 
5 B a l l o d  j i  5 5 
1 D e a l i  4 5 
7 Jac h P r e  4 
8 Dewdl koy 5 5 
9 Da m a  5 5 
10 Touba Bogo 5 5 4 5 
11 Touba Bogo E s t  5 5 4 
1 2  Ndiouki  4 5 4 
1 3  Ndiogou 4 5 4 - 
1 4  Darou M i n a r a  5 5 5 5 
1 5  Dia Sam 5 5 4 5 5 
1 6  Hdoni Woolof 4 5 5 5 
1 7  Ndour Woolof 4 5 5 5 5 
18 Sam F a l l  5 5 4 5 5 2 
1 9  I r a d e  5 5 5 5 
2 0 Boundo B a k i  4 5 

1 

2 1 T h i o n d i  5 5 b 

2 2 S a d i o  5 5 5 5 5 
2 3 3km E s t  S a d i o  5 5 5 5 5 2 
2 4 G a l d e ,  F a i  l o d e  5 5 4 5 2 



TABLEAU 111 
EFFICACITE DU MALATHION (91A ULV 0,58 L/HA) SUR LES SAUTERIAUX 

AVEC NOTES SUR CERTAINS AUTRES RAVAGEURS DANS LA ZONE 111 
TRAITEE LE 1 0  ET EVALUEE LE 1 2  SEPTEMBRE 1986 

DEGRE D'EFFICACITE D U  MALATHION EFFETS NOCIFS 
BLOC VILLAGE SAUTERIAUX AUTRES INSECTES POPU- BETAIL 

J a c h B r e  C u l t u r e s  P u c e r o n  T e n e b r i n o i d e s  C a n t h a -  C h e n i l l e  p o i l u e  LATION 
Arac h i d e  S c a r a b e i d e s  r i d e  Amsacta 1 
NiEb6 A r a c h i d e  A r a c h i d e  A r a c h i d e  N I E  b6 1 
M i  1 N i t 5  b6 J a c  h2 re J a c  hi2 r e  

1 3km G u e r l e  Ouolof  5 5 5 5 NEant N6ant 
2 F a l l o d e  ( E s t )  5 5 5 2 
3 J a c h g r e  (*)  5 
4 D a r o u  Minam T a l f  5 5 3 5 
5 J a c h e r e  (*)  5 2 
6 T o d e l  ( J a c h B r e )  5 2 
7 BE16 Sene ( O l d i a )  5 5 
8 J a c h B r e  ( * )  5 
9 

1 0  O l d o u  Tan  5 
1 3  O l d o u  Boumeg 3 1 
1 6  J a c h e r e  (*) 5 5 

1 
I 



1) Coordrnation des Operations du Traitement Aerien 

a)  Le succes de cette operation de traitement aerien a ete dir aux 

efforts considerables de 1'USAID et des differents services senegalais 

(la DPV, 1'Armee de 1 A  la Gendarmerie, la Radio, la Direction de 

l1Agrlculture, le Secteur Agrlcole, la Presse Nationale et 
- - Irtternatlonale) - - -  A A -- - 

b) La rnisslon amerlcaine Offlce for Forelgn Disaster Assistance 

(OFDA) a une vaste experience dans le trartement phytosanitaire aerien et 

respecte minutieusement toutes les normes preconlsees dans cette 

operation (vol a basse altitude, arr6t de pulverlsation au niveau de 

grandes agglomerations, utlllsation d'un lnsectlclde tres effrcace et 

molns toxrque, bon callbrage permettant alnsl une couverture homogene sur 

la vegetation, traltement matinal dans de bonnes conditions de 

temperature et de vent 

C) Une tres bonne entente et une excellente collaboration ont ete 

observees au niveau de l'equlpe conjolnte de terraln (USAID, DPV. 

Inspecteurs Agrrcoles et Phytosanltalres de Louga, Kebemer et Diourbel, 

Armee de A Gendannerle), ce qul pennettart un bon survi et une 

coordination raprde avec les pilotes au cours des traitements aeriens 

dl Suite au communique lance a la radio, les vlllageols ont pris 

toutes les precautions necessaires avant, pendant et apres le traitement 

aerlen, m6me ceux qui n'etalent pas au courant de l'arrivee des avlons et 

qul travalllalent dans les champs Aucun symptbme d'lntoxicatlon n'a ete 

srgnale au nlveau de la population et du betarl au cours de notre 

evaluation dans ces 3 zones traitees (6-12 Septembre 1986) 



2 )  Efflcaclte du Halathron ULV 

a)  Le choix du Malathlon a spectre etendu a permrs de mener une 

lutte tres efflcace 

\ 
- non seulement sur l'objectrf vlse, c'est-a-dlre la lutte contre les 

sautdriaux (95-loo%),- - I I 
. 

- mals aussl contre les autres lnsectes ravageurs tels que les 

pucerons nolrs (Aphrs cracclvora), les tenebrinoides (Coleopteres), 

et dans une certalne mesure les jeunes chenllles porlues (Amsacta 

moloneyl) qul attaquent le nlCbe et l'arachlde I1 faudrart 

egalement noter qu'un certaln nombre de ces chenllles pollues ont 

montre une certalne tolerance (ou resistance) au prodult, peut-ttre a 

cause de leur grande moblllte qur leur permetta~t de se cacher dans 

les abrls (trous, fentes) au cours de la pulverrsatlon, et de la 

courte remanence du prodult 

b) Le Ualathron ULV s'est montre comparable au Dlmethoate CE (sur 

les pucerons norrs) et au Fenrtrothlon 3% PP (sur ies sauterlaux et les 

chenrlles pollues) Cependant, cette fomlatlon du Fenltrothlon s'etalt 

montree morns efflcace sur les pucerons, cecl serait dii a 3 facteurs 

prlnclpaux sulvants 

* couverture non homogene, 

* perlode d'appllcatlon generalement pas appropriiie, 

* efflcacite seulement sur les jeunes larves 

Compte tenu de ces contralntes, 11 serart souhaltable d'utrlrser les 

formulations CE ou ULV de ce produit pour la lutte contre une populatlon 

rnlxte de sauterraux (indlvldus de dlfferents stades de developpement) 

En ce qui concerne le HalathLon, un taux de mortallte eleve des 

sauterraux, volre des pucerons, a ete observe dans les zones trartees 



C )  Le Halathron est morns cofteux et morns toxrque que la plupart 

des prodults actuellement utrlrses Ceci permettrart au Couvernement 

Senegalars de reduire les dCpenses phytosanrtaires et, par cons&quent, de 

couvrrr plus de superfrcles 11 a ete rapporte en Iowa (Etats-Unrs) en 

AoGt dernrer, que le Halathron a CtC tres effrcace sur les sauterlaux 

d) Les vrllageors ont aussr srgnale l'efficacite de ce produit sur 

les mouches, les moustiques et les trques et en ont ete tres satrsfarts 

2 )  Satrsfactron des Vrllageors 

a) Au cours de notre evaluatron rntensrve en mrlieu ~ r a l ,  toute la 

population (marabout de Touba, prefet de Drourbel, sous-prefet de Hbacke, 

paysans, chefs des secteurs agrrcoles et phytosanitarres, paysans) a 

exprrme sa satrsfactron totale pour l'interventron ponctuelle du 

Gouvernement Senegalars qul, enfin, est venu sauver les cultures non 

seulement des rnvasrons des sauterraux, mars aussl de l'attaque recente 
4 

des pucerons norrs sur le nrebe et llarachlde 

Par contre, d'autres vrllageors provenant des zones non traltees se 

rualent chaque jour a llrnspectron dlAgriculture de Kebemer et de Kbacke 

pour demander de l'rnsectrcrde et de l'assrstance phytosanrtarre en 

general 

Arnsl, 11 serart souhaitable qu'une telle operation sort etendue aux 

autres zones rnfectees come 

- Le nord de la zone Centre (Reserve sylvopastorale de Dealr) ou 11 
exrste une forte pillulatron des larves de sauterraux (256-300/m2) 

qur pourrarent rernfester les zones traitees en descendant avec le 

FIT vers le sud 

- La bande entre Sahadatou, Tarf, Baila ou les larves de 2". 3' stade 

d'oedaleus Senep;alensrs prllularent a des densrtes de pres de 300 

larves par metre carre 



- Le Sud des zones Ouest-Centre ou les jacheres et les champs 

d'arachrde et de nrebe sont actuellement ravages par les pucerons et 

les chenilles porlues 

\ 

b) Les Agents de la Presse (FAO, USIS, France) nous ont egalem4nt 

accompagne sur le terrarn pour cons tater les champs gravement inf es tes , - -l%ffkacit4 du- trar tement au-lfalathion--sur--1es -saut&rlaax et les 

pucerons 11s ont aussr pu constater que le Halathron ne presentart 

aucun danger pour la population et le betarl 

C) Un documentarre a ete egalement reallse par les technrcrens de 

I'USAID, lequel documentarre recapitule toute la lutte anti-acrrdrenne 

menee, a savorr la prospectlon sur le terraln, la detectron des foyers de 

sauteriaux, les reunrons de coordination, l'arrrvee des 4 avrons 

amerlcarns, le stock de Malathion, la pulverrsatron sur les jacheres, les 

reactions des larves et des adultes des sauterraux a l'insecticide 

Aussr le documentar~e relate les interviews des vrllageols sur les 

trartements 

dl Une telle operatron a permls aux technrcrens de la DPV 

d'acquerrr une experience consldCrable Ceux-la pourront a l'avenlr 

partrcrper a des programmes de lutte de ce genre Cette lutte 

anti-acrrdrenne a servr non seulement d'experrence, mars aussr de mlse en 

pratlque de beaucoup de connalssances etudlees et enselgnees au centre de 

la protectron des vegetaux (prospectlon, methodes de trartement, 

e t c  D'autre part, la notron de travarl en equlpes, l'une des 

exrgences de la lutte integree a ete clarrement comprise La reussite de 

cette mrssron est surtout dfe a la volonte commune de travarller en 

equlpe I1 faudrart cependant noter quelques contraintes a l'usage du 

Halathron 



C o n t r a i n t e s  dans 1 ' U t r l i s a t l o n  du Malathion ULV 

1) Absence d e  s e l e c t l v i t e  pour les i n s e c t e s  l e  Halathron t u e  l e s  

s a u t e r i a u x  mals a u s s i  p l u s i e u r s  a u t r e s  l n s e c t e s  d ' e speces  d i f f e r e n t e s  

I1 e s t  p o s s i b l e  que des  i n s e c t e s  benef iques  s o i e n t  e l imines  p a r  l e  

p r o d u i t  d e s  e t u d e s  u l t e r l e u r e s  d e v r a l e n t  conf r rmer  ou xnformer 

- - l l e x r s  t e n c e  -et - l ' & l l r m n a t i o n ,  8' i n s e c  tes, ben6f lques, au -tours d e  - --- 
l ' o p e r a t i o n  Cependant, l e  Malathron r e s t e  t r e s  s e l e c t l f  e n t r e  les 

i n s e c t e s  e t  les manunrferes si  les l n s e c t e s  s o n t  t u e s ,  l e s  h o m e s  e t  l e  

b e t a l l  s o n t  indemnes 

2 )  La c o u r t e  duree  d e  remanence Compare au Carbary l ,  l e  Malathion 

n ' e s t  p a s  remanent 4 j o u r s  c o n t r e  20 j o u r s  Le Carbar  

t e l l e  s o r t e  q u ' l l  n e  d r s p a r a r t  pas  avec l a  p l u l e  

l ' a b s e n c e  d e  remanence q u l  rend c e  p r o d u l t  a p t e  au t r a l t e m e n t  a e r i e n  

(aucun p r e j u d i c e  s u r  l a  s a n t e  des  h o m e s  e t  des anlmaux) 

ADO FCAN SW 9/25/86 

3336A 



APPENDIX A 

EVALUATION OF EFFICACY AND ENVIRONMENTAL IMPACT OF LARGE SPRAY 
PLANE APPLICATION OF ULV MALATHION IN SENEGAL IN 1986 



APPEYDIX A - EVALUATION OF EFFICACY AND ENVIRONMENTAL P 1 
IMPACT OF LARGE SPRAY PLANE APPLICATION OF ULV MALATHION 
IN SENEGAL IN 1986 

Ellis W Huddleston, CICP/Professor of Entomology, 
New Mexlco State Unlverslty 

C Rlchard Edwards, CICP/Professor of Entomology, 
Purdue University 

Lamlne Ba, DPV Director, Tralnlng Center, Dakar 
Abdoulaye Niassy, IPM Project, Dakar 

Durlng mld-September 1986, In the first large-scale use of ULV malathlon 

In Senegal agalnst Oedaleus senegalensls (Krauss), ca 376,000 ha were treated 

wlth ULV malathlon wlth DC-7 alrcraft Late hatches and, perhaps, mlgratlon 

resulted In population densltles hlgh enough to lnduce authorltles to retreat 

parts of the area treated In September, and additional surrounding areas in 

mld-October 1986  Approximately 314,000 ha were treated In mld-October T h ~ s  

study was conducted to evaluate efflcacy and environmental Impact of the 

mld-October treatment 

Materials and Methods 

Study plots were selected In the area north of Touba, Senegal In an area 

that was not treated In mld-September 1986, however, the area was lncluded In 

the m~d-October 1986 treatment At each of 4 randomly selected areas, 40 
2 rlngs of 0 IOm were placed ca 3 cm apart In both mlllet and adjacent grass 

areas 4 to 5 days pretreatment A few rlngs disappeared In almost every plot 

(Table 3) Grasshopper [almost 100% - 0 senegalensls (Krauss)] densities were 

assessed 24 hours prlor to treatment and agaln at 4 days posttreatment 

Pretreatment blrd and small mammal counts were made by vlsual examination of a 

500 by 20m transect and a count of the blrds and small mammals In and around 

the 10 most prominent trees wlthin 100 meters of the transect Sweepnet 

samples of 100 sweeps/plot were taken In groundnut flelds adjacent to or near 

the study plots Pre and posttreatment samples of grass, mlllet heads and 

mlllet leaves were taken at each of the 4 test sltes 

Plots 1 and 2 were located ca 10 Jan north of Ndlndl These plots were 

unuseable because of spray drlft from the spray block to the north. Plot 3 

was established ca 3 km north of Ndindl Abdou and 2 km west of the paved road 



APPENDIX A - P 2 

t o  Kad Ndlayene P l o t  4 was 2 km west of p l o t  3 P l o t  5 was loca t ed  0 5 km 

e a s t  of t h e  hlghway near  t he  turn-off  t o  P l o t  3 P l o t  6 was c a  2 km nor theas t  

of P l o t  5 A l l  p l o t s  were loca ted  I n  t h e  semiar id ,  f l a t  p l a n s  whlch a r e  

cha rac t e r i zed  by broad expanses d o t t e d  wl th  t h o r n t r e e s ,  Acacia s p  , and a f e w  

baobad t r e e s  The s o l 1  1s very sandy Small f i e l d s  of groundnuts,  m i l l e t  and 

t o  a  l e s s e r  e x t e n t  sorghum, a r e  In t e r spe r sed  wl th  g ra s s l and  The o r l g i n a l  

p e r e n n i a l  g r a s s e s  appear t o  have been replaced t o  a  v e r y  l a r g e  e x t e n t  by 

g r a s s y  annuals  of  low palatability 

The t ime of  t h l s  s tudy,  October 15-21, 1986, was t h e  s t a r t  of  t h e  dry  

season  and no r a i n  had occurred f o r  c a  two weeks. The g r a s s  was most ly dry 

and t h e  m i l l e t  ha rves t  w a s  beginning 

R e s u l t s  and Discussion 

ULV malathion app l l ed  by l a r g e  a l r c r a f t  (DC-7) a t  0 58 l / h a  was found t o  

b e  h i g h l y  efficacious aga ins t  - 0 senega lens l s  (Krauss) i n  bo th  g r a s s  and 

millet Mean m o r t a l i t y  I n  t h e  f o u r  s tudy  p l o t s  was 99 5% and 97 4 k n  m i l l e t  

and g r a s s ,  r e s p e c t l v e l y  (Table I )  Table 3 provides  t h e  complete counts  on a 

p e r  r i n g  b a s l s  The l e v e l  of c o n t r o l  was approximately t h e  same i n  m i l l e t  and 

g r a s s  The s p a r s e  vege ta t ive  cover from t h e  d ry  g r a s s  and g r e a t l y  reduced 

m i l l e t  canopy caused by grasshopper feeding  probably helped i n  achieving t h i s  

ou t s t and ing  l e v e l  of  c o n t r o l  

Bl rd  popula t ions ,  based on t h e  assessment technique  used,  were v a r i a b l e  

However, t o t a l  counts  a long each t r a n s e c t  and i n  10 t r e e s  I n  each a r e a  were 

almost  equal  (Table 2 )  No difference m b l r d  v o c a l l z a t l o n  was obvious t o  t h e  

e v a l u a t o r s  No sma l l  mammals, dead o r  a l zve ,  were observed p r e  o r  p o s t t r e a t -  

men t 

The d a t a  show t h a t  ULV m a l a t h ~ o n  app l i ed  by l a r g e  a l r c r a f t  i s  h igh ly  

e f f x c a c l o u s  a g a i n s t  - 0. senegalens ls  (Krauss) m North C e n t r a l  Senegal No 

adve r se  environmental e f f e c t s  were observed I n s e c t  populations m groundnut 

were almost  exc lus ive ly  - 0 senegalens ls  (Krauss) (no v i s i b l e  damage) p r l o r  t o  

t r ea tmen t  and almost non-exlstent a f t e r  t rea tment  
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Table 1 Efflcacy of ULV malathion for  contol of 0 senegalensis (Krauss) 
Touba, Senegal, October 1986 

PRE AND POST TREATMENT DENSITIES** AND PERCENT MORTALITY AT 4 DAYS *** 
MILLET GRASS 

PLOT * PRE POST %MORT PRE POST % MORT 

* Cooperators Plot  3 = ?, Plot 4 = Samba KO, Plot  5 = E l  Hadjl Samba Goury 
Ba, Plot  6 = Gallo Goury Ba 

** Per square meter 

*** Treated Oct 16 - Sampled Oct 20 



Table 2 Blrd counts  and m o r t a l i t y  be fo re  and a f t e r  
ULV malathion t rea tment  Touba, Senegal ,  October 1986 

PLOT 3 PLOT 4 PLOT 5 PLOT 6 TOTAL 
PRE POST PRE POST PRE POST PRE POST PRE POST 

Transec t  
Morta l i ty  0 0 0 0 0 0 0 0 0 0 

Blrd Count 
Tree 1 

2 
3 
4 
5 
6 
7 
8 
9 

10  

T o t a l  Bi rd  5 1 3 7 17 4 1 3 2 6 15  
Count for 

Observed 3-6 5-G 2-G 5-G 2G 5-G 3-6 1-G 
i n  Area 3-B 0-B 4-B 1 B  1-B 1-B 4-B 

0-D 3-D 0-D OD 0-D 0-D 40-D 
1B&W 

2-T - -  - - - - -- - - 
T o t a l  7 7 5 9 3 6 4 5** 19 2 7 

T o t a l  12  8 8 16 20 10 5 8 45 4 2 
B i rds  

T = Small b l r d  
B = Black b l r d  ( s u e  of Robln) wl th  r ed  b r e a s t  
G = Gul l - l ike  
D = Dove o r  Qual l - l ike  
B&W = Black and White 

* On ground 
** Dove-llke b i r d s  appeared t o  be rnigratlng i n t o  a r e a  Not included I n  t o t a l  
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Table 3 Counts to detemlne efflcacy of ULV malathion for control of 
0 Senegalensls (Krauss) Touba, Senegal, October 1986 

PLOT 3 PLOT 4 PLOT 5 PLOT 6 
PRE POST PRE POST PRE POST PRE POST 



APPENDIX B 

EVALUATION OF EFFICACY AND ENVIRONMENTAL IMPACT OF SMALL SPRAY 
PLANE APPLICATION OF ULV DIAZINON AND FENITROTHION IN 

ZIGUINCHOR REGION IN SENEGAL IN 1986 



APPENDIX B - EVALUATION OF EFFICACY AND ENVIRONMENTAL P. 1 

IMPACT OF SMALL SPRAY PLANE APPLICATION OF ULV D I A Z I N O N  AND 

FENITROTHION I N  ZIGUINCHOR REGION I N  SENEGAL I N  1986 

C Rlchard Edwards, CICP/Professor o f  Entomology, Purdue Univers i ty  
Ellis W Huddleston, CICP/Professor o f  Entomology, New Mexlco S t a t e  Un ive r s i t y  

Abdoulaye Niassy, DPV, IPM P r o j e c t ,  Dakar 
Lamlne Ba, DPV, Dl rec tor  Dakar Tralnlng Center ,  Dakar 

On October 10 t o  19, 1986 t h e  Canadians completed t h e i r  grasshopper 

c o n t r o l  program i n  Senegal.  The f l n a l  35 hours  o f  spray ing  were conducted i n  

t h e  Zlgulnchor Region i n  Southwestern Senegal a g a i n s t  t h e  fol lowing s p e c i e s  i n  

decendlng o r d e r  o f  importance Catalolpus cymbiferus (Krauss) ,  Hieroglyphus 

a f r l c a n u s  (Uvarov), Zacompsa f e s t a  (Karsch) ,  Kraussar ia  a n g u l i f e r a  (Krauss) 

and Oedaleus n l g e r l e n s l s  (Uvarov). The c a  158,000 ha sprayed Included a 

combination o f  a r e a s  s e l e c t e d  approximately 4 weeks p r i o r  t o  t reatment  by a 

PV/USAID survey  team (Khoi Le, F ranc l s  Can Ngo, Bruce Thornley, Abdoulaye 

Nlassy, Lamine Ba and N 1  Van Nguyen), and s e v e r a l  days p r l o r  t o  and up t o  

t r ea tmen t  by a French entomologls t  (Dr. Jacques Mestre) worklng f o r  Ald and 

Cooperation Fund o f  t h e  French Republic. Populat ions o f  grasshopper r epo r t ed  
2 

by t h e  PV/USAID team ranged from 5 t o  100/m I n  t h e  designated treatment  a r ea .  

No d a t a  a r e  a v a i l a b l e  a s  t o  t h e  popula t lons  noted by t h e  French entomologlst .  

Our o b s e r ~ a t z ~ n s  xq s e l e c t e d  l o c a t i o n s  ~ l t k h t h e  t rea tment  a r ea  revealed low 
2 

t o  moderate popu la t l ons  ranglng from 1 t o  20/m . Although c a  225,000 ha were 

i d e n t l f l e d  by t h e  PV/USAID team f o r  p o t e n t i a l  t r ea tmen t ,  subsequent surveys  by 

t h e  French entomologls t  I d e n t i f l e d  additional a r e a s  f o r  t rea tment .  Since t h e  

French en tomolog l s t l s  survey provlded t h e  l a t e s t  population d a t a ,  t h e  

Canadians followed h l s  t rea tment  a r e a  sugges t ions  However, a compromise was 

reached wi th  t h e  Canadians, based on our survey,  t o  modlfy some of t h e  

t r ea tmen t  a r e a  t o  i nc lude  hlgh grasshopper d e n s l t y  a r e a s  identified In t h e  

Tendouck a rea .  The following i s  an assessment o f  t h e  e f f l c a c y  of t h e  c o n t r o l  

program and environmental impact. The evaluation covered t h e  period from 

October 15 t o  19, 1986 
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Materials and Methods 

Study plots were located in the Ziguinchor Region of Southwestern Senegal 

Plot 1 was located near Diaboudiore This area was characterized as a 

multicropping area which included paddy rice, grass pasture, groundnuts, 

millet and corn around the villages and a combination of trees including 

boussana, palms, boupok, bele, kad and several types of unidentified brush 

Plot 2, near Katinong, was in an area similar to Plot 1, however there were 

somewhat fewer trees and more concentration of paddy rice and pasture Plot 2 

also had small patches of mlllet and corn around the perimeter of the 

villages Plot 3 was located near Baila This was near a flood plain 

(extensive amount of water and fish present) that was approximately 2 

kilometers across A thlcket of trees bordered the area, however only a small 

number of trees, primarily kad and some boupok, were in the test area Plot 4 

was between Baila and Bodiana, but on the opposite side (west) of the flood 

plain from Baila The area was primarily paddy rice and pasture with many 

trees in the pasture area The trees were prlmarlly palm, kad, boupok and 

bele There was a small number of bele trees in the paddy rice Plot 5 was 

near Badiana The area including trees, was similar to the area In Plot 4 

Plots 1 and 2 were to be treated ULV with diazinon 95%, while 3, 4 and 5 were 

to be treated ULV with fenltrothion 96% The insecticides were applied by the 

Canadian contractor, AAI, using 4 Thrush S2R's fitted with AU 5000 Micronaire 

units The aircraft sprayed at a rate of 0 25 l/ha for both chemicals at from 

30 to 45 m above the ground Alrspeed ranged from 100 to 110 mph 

Grasshopper sampl~ng rings were placed in predetermined areas 48 hours 

before the area was to be sprayed Thls allowed for pretreatment grasshopper 

counts to be made 24 hours after placing the rings in the sample areas 

Posttreatment counts were made 48 hours after treatment The counts to be 
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2 
taken included the following (1) the number of grasshoppers in 40, 0 10 m 

rings in both crop (rice) and pasture (grass) for a total of 80 rings per 

site, (2) the kinds and number of harmful and beneficial insects noted in 100 

sweeps of the rice with a 30 5 cm diameter sweepnet, (3) the number of living 

blrds in a total of 10 trees in the sample area, (4) the number of dead blrds 

under those 10 trees, (5) the number of live and dead birds and mammals along 

a 500 X 10 m transect, and (6) whether birds were observed in fllght over the 

treatment area and if birds could be heard slnging from wlthln the treatment 

area Pre and posttreatment crop and pasture residue samples were also 

taken Standard measurements ~ncludlng temperature, wlnd speed and direction 

and sky conditions were recorded Also, test number, crop, location of test, 

time of day sampled, treatment date and chemical applied were noted 

Results and Discussion 

Plots 1 and 2 were sprayed prior to pretreatment counts so only post 

count data are available Plots 3, 4 and 5 were established and evaluated as 

orglnally planned However, ralnfall after treatment affected grasshopper 

densities so posttreatment counts (live + dead grasshopper) were lower than 
totals observed in pretreatment counts Therefore, percentage mortality was 

figured uslng live and dead grasshoppers on posttreatment dates (Table 1) 

Plot 1 and 2 - The grasshopper population in these plots was in the range 
2 

of 10 to 20/m the day the test sites were selected Since these test areas 

were sprayed prematurely only posttreatment counts could be made The 

posttreatment counts were made 19 hours after a heavy r a m  storm No doubt 

counts were affected by the rain It appears that the more water present In 

the paddy prior to the ralnfall, the greater the lxkelihood that the 
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grasshopper numbers observed dld not reflect what was actually there prlor to 

rainfall Grasshopper populations were less affected by the heavy rainfall in 

the pasture areas In Plot 1 in the paddy rlce, when comparing live 

grasshoppers to dead ones In the rlngs, dlazlnon ULV gave 81% control (Table 

1) The paddy was almost dry the day before ralnfall Nearly 100% of 

Hlero~lyphus afrlcanus (Uvarov) adults were kllled while only approximately 

70% of Catalolpus cymblferus (Krauss) adults were kllled Almost 100% 

mortality was noted for the nymphs of the two specles In Plot 2, where water 

was standing in the paddy rlce the day before the rain, the number of live 

grasshoppers exceeded the number of dead ones by 2 to 1 Only 44Y0 control was 

recorded In the rice in thls test plot (Table 1) It is our oplnlon that the 

grasshoppers were washed away in the already flooded paddy In fact, large 

numbers were bunched together at the corners of the paddy Grasshopper 

control In the pasture areas of Plots 1 and 2 were 82% and 96% respectively 

In both Plots 1 and 2 blrds were observed In normal flight above the test area 

(Table 2) Bird chatter was s~milar to that heard the day the plots were 

selected When 10 trees were examined wlthin each plot area a few blrds were 

noted in the trees, but no dead blrds were observed on the ground under these 

trees Also, no dead blrds or mammals were noted along a 500 X 10 m transect 

in each of the plots The 100 sweep samples are belng counted and data are 

not available at thls time The prlmary beneficial insects that were kllled 

in the spray areas were honey bees, parasltlc hymenoptera, ground beetles 

(Carabldae) and two famllies of Odonata (Coenagrlonldae and Cordullldae) 

There were some reports of dead fish followlng the application of dlazlnon, 

however none were observed by the evaluation team Based on all observations, 

lt appears that dlazlnon had minlmal xmpact on the environment, however, bees 

were severely affected 

Plot 3 - The grasshopper population 12 hours prlor to treatment wlth 
2 

fenltrothion ULV averaged about 9/m in the pasture and approximately 
2 

14/m In the paddy rlce As noted above, heavy ralnfall followlng treatment 

reduced grasshopper numbers Posttreatment counts (48 hours) were down, 
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2 2 
4/m pasture and 6/m In rlce, however 100% of the grasshoppers In the 

pasture and 96% In the paddy rlce were kllled (Table 1) In Plot 3 blrds were 

observed flylng and heard slnglng wlthln and around the treatment area when 

both pre and posttreatment were taken (Table 2) Also, a few blrds were noted 

In the trees durlng both pre-and post-count perlods No dead blrds were noted 

on elther sample date Also, no dead blrds or mammals were observed along a 

500 X 10 m transect The 100 sweep sample 1s belng counted and data are not 

available at thls tlme As wlth Plots 1 and 2, parasltlc hymenoptera and 

ground beetles (Carabldae) were Impacted severely Also, large numbers of 

honey bees were observed worklng flowering weeds around the plot area prior to 

treatment Posttreatment observations lndlcated that no bees were allve In or 

near the plot In fact, bees were not observed In any of the plots after 

treatment There IS no doubt that both fenltrothlon and dlazlnon had a 

tremendous Impact on the bee populatlon In the treatment areas 

Plot 4 - Approximately 12 hours prlor to treatment wlth fenltrothlon ULV 
2 

the grasshopper populatlon averaged approximately 7/m In the pasture and 
2 

4/m In the paddy rlce Heavy rams follow~ng treated reduced numbers to 
2 2 

2 5/m in the pasture and 1 5/m In the rlce Forty-elght hour 

posttreatment counts indicated that 80% of the grasshoppers ln the pasture 

were controlled, whlle 100% in the paddy rlce were kllled (Table 1) Blrds 

were observed flylng above and slnglng wlthln and nearby the plot area durlng 

pre and posttreatment counts (Table 2) A few blrds were noted In the trees 

wlthin the treatment area No dead blrds were seen under the trees durxng pre 

and post count perlods Along the 500 X 10 m transect no dead blrds or 

mammals were observed Data from the 100 sweep sample from the rlce have not 

been analyzed Parasltlc hymenoptera and ground beetles (Carabldae) were 

kllled m large numbers 



Plot 5 - The grasshopper population In Plot 5 was low Only 3 
2 2 

grasshoppers were observed /m in the pasture, while only l/m was noted 
CI 

in the paddy rice At 48 hours posttreatment 2 75/mL were noted in the 
Q 

pasture and 1 5 /mL in the rice The 48 hours post counts Indicated that 

91% of the grasshoppers were kllled In the pasture while only 33% were kllled 

in the paddy rice (Table 1) Blrds were observed flying and heard slnglng in 

and around the plot area at both pre and post count perlods (Table 2) Only 

one bird was noted in the 10 trees within the test area No dead birds were 

observed below the trees on either sampllng date As In the previous tests, 

no dead birds or mammals were observed along the 500 X 10 m transect One 

hundred sweep samples were taken in the paddy rice No data are available at 

this time A large number of dead ground beetles (Carabidae) were noted in 

the plot area when the post counts were made A few parasitic hymenoptera 

were also killed 

Outside Plot Area - Additional surveys in the areas around Tendouck 
revealed that large numbers of crabs were killed by fenitrothion It is not 

known whether these crabs came into contact with the chemical in the water or 

whether they were directly sprayed on shore or a combination of both No 

other organisms were noticeably impacted in this area 
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Table 1 Efflcacy of ULV dlazinon and fenltrothlon for control 
of Catalorpus cymbiferus (Krauss) and Hleroglyphus africanus (Uvarov) 
Zlgulnchor Reglon, Senegal, October 15-19, 1986 

TREATMENT DENSITIES/M2 AND PERCENTAGE MORTALITY AT 2 DAYS POST 

R I C E  P A S T U R E  

PLOT*/INSECTICIDES DEAD LIVE 46 MORT DEAD LIVE % MORT 

1 - Dlazinon 16 00 3 75 81% 3 50 0 75 8 2% 

2 - D~azlnon 2 00 4 50 44% 5 7 5  0 25 96% 

3 - Fenitrothion 5 75 0 25 96% 4 00 0 00 100% 

4 - Fenitrothion 1 50 0 00 100% 2 00 0 50 80% 

5 - Fenltrothlon 0 50 1 00 33% 2 50 0 25 9 1% 

* 1= Dlaboudlora, 2= Katinong, 3= Balla, 4= Between Balla and Badiana, 

5= Badiana 
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Table 2 Blrd and mammal counts and mortality before and after 
ULV diazxnon and fenltrothion treatment Zlguinchor Reglon, 
Senegal, October 15-19, 1986 

PLOT 3 PLOT 4 PLOT 5 TOTAL 

PRE POST PRE POST PRE POST PRE POST 

Transect 

Mortality * 0 0 0 0 0 0 0 0 

Bird Count 

Tree ** 1 0 0 0 0 1 0 

2 2 5 1 0 0 0 

3 0 0 0 0 0 0 

4 0 0 1 0 0 0 

5 1 0 0 0 0 0 

6 0 0 0 0 0 1 

7 0 0 0 2 0 0 

8 0 0 3 0 0 0 

9 0 0 1 0 0 0 

10 - 0 - 0 - 0 - 2 - 0 - 0 
Total Blrd 

Count for 3 5 6 4 1 1 10 10 

* Number of dead blrds and mammals along 500 X 10 m transect 

** Number represents live birds In trees, no dead blrds were noted on 

ground under trees 

*** Y = yes they were noted No apparent difference pre and posttreatment 
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On October 21, a crop loss assessment was made in the Touba area as a part 

of the evaluation of the large plane spray operations Three treatment zones 

were evaluated (1) zone treated only in September, (2) zone treated only in 

October, and (3) zone treated both in September and October The major food 

crop in the area was mlllet with smaller plantlngs of sorghum The pasture 

areas consisted prlmarlly of a weedy annual grass that was dry and senescent 

A systematic random sampllng plan was used In the millet In each fleld, 

a random startlng polnt was selected and the number of mlllet heads in 10 

meters of row was counted A t  the end of the flrst ten meters, a second point 

was selected five rows to the rlght and the number of heads in 10 meters was 

counted Thls procedure was repeated for a total count of 30 meters of row 

Every tenth head was collected for further analysls Vxsual examlnatlon of 

pasture and sorghum indicated lrttle or no damage so an assessment was not 

made 

These data indicate that mlllet losses to grasshoppers were much less in 

the zones treated in September where losses ranged from 10 to 30% Losses in 

the zone treated only in October ranged from 70 to 90% Millet production in 

all three zones appeared also to be affected by drought, infertility, and 

insect damage durlng pollination 

Grasshopper populations in the zone treated only in September were very 
2 

low - from 1 to 3/m Grasshopper populatlons in both zones treated in 

October were almost non existant, offerlng the posslbllity of very low 

populatlons In 1987 
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Between 14-19 October, a crop loss assessment was made in the Zlguinchor 

Region as part of the small spray plane efficacy evaluatlon and EA The area 

surveyed included farms near Tindieme, Niassarang, Diaboudlore, Suelle, 

Katinong, Baila, Badlana, and Djinaki These areas were north and northwest 

of Bignona The assessment dld not include the areas near Tendouck and 

Alinlam, whlch were ldentlfled as additional areas of hlgh infestatlon The 

grasshopper specles ~ncluded, in descending order of importance, Cataloipus 

cymbiferus (Krauss) , Hleroglyphus africanus (Uvarov) , Zacompsa festa (Karsch) , 
Kraussaria angulifera (Krauss) and Oedaleus nigeriensis (Uvarov) 

Observations were made In paddy rice, pasture, millet, corn and sorghum 

Crop loss was based on leaf defoliation and head feeding and clipping in the 

paddy rlce, leaf consumption in the pastures, leaf and head feedlng in the 

millet and sorghum and leaf and ear feeding in the corn Based on 

conversations with PV personnel no guidelines are available in Senegal for 

accurate assessment of crop loss based on the damage criteria noted above 

The crop loss assessments therefore are based on the observers' previous 

experiences wlth the crops indicated and Insects causlng the damage The 

potential error in the flgures could be as high as 25% However, this is 

st111 wlthln reason 

Paddy Rlce - Generally the paddy rice In all areas surveyed appeared in 
excellent condition The greatest grasshopper damage was noted along the 

edges of the paddy near pasture The damage was primarily to the leaves with 

some head feeding In fields where the heads had emerged or were maturing 

Only one field surveyed had significant damage, somewhat above 20% crop loss 

For all fields surveyed crop loss appeared to be approximately 5% This 

number, no doubt, could have increased slgnlflcantly if it had not been for 

the spray program 



APPENDIX D - P 2 

Pasture - Grasshoppers were primarily observed along the edges of pastures 
near roads and crops and in patches of dense grass within pastures Feeding 

in these areas was noticeable, however, the overall damage was such that 

losses were mlnlmal Damage in areas of hlgh grasshopper concentration 

reached approximately 25% However, more than adequate grass was available 

for livestock, even with some damage, so overall damage was of little 

importance 

M~llet - Mlllet flelds within the survey area did not appear to be 
impacted by the grasshoppers Leaf feedlng was minimal and heads were 

pollinating so no grain was present for consumption Based on observations of 

fields wlthin the area, no appreciable loss of millet by grasshopper feeding 

was seen 

Corn - The greatest Impact of grasshopper feeding appeared to be on corn 
Many patches of corn next to or within villages were severely impacted 

Although not all patches had significant damage, overall damage was such that 

approximately 20% of the corn production was lost Based on previous 

experiences of the evaluators, it was evident that part of the damage noted 

above was due to birds feeding on the ears It is difficult, however, to 

partition the level of damage between the two pests 

Sorghum - Like the millet, the sorghum in the survey area did not appear 

to be severely affected by the grasshoppers Little to no leaf feeding was 

noted and head feeding was negligible Observations therefore would indicate 

that there was no appreciable loss due to grasshoppers 
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After conferring wlth USAID/Gambia and USAID/Senegal Mission Directors, it 

was decided that Huddleston should go to the Gambia to evaluate the potential 

for environmental problems from the use of ULV malathion applzed by the DC-7 

aircraft On Saturday Oct 18, Huddleston was met by Tom Hobgood, Acting ADO 

and Sankung Sagnla, Chief Scientific Offlcer, Gambia Crop Protection Service, 

B S Entomology Oklohama State University, M S UC Rlvers~de After arrlval 

at 12 30 p m , they evaluated grasshopper populations In the area south and 
west of the alrport (Sukuta-Sanyang-Jambanjal) wh~ch had been asslgned to the 

2 
EEC small planes Grasshopper populations ranged from 1 to 3/m and no 

serious crop damage was apparent This area did not appear to need 

treatment They conferred with USAID Mlsslon Director Byron Bahl and with Bob 

Adams and Bruce Thornley, USFS, In Dakar by radio They were informed that 

the first DC-7 sorties would be on Sunday, October 19, arrlving at 07 30 

They alerted Radio Gambia and other officials 

They left Bakav-Fajara at 04 00 on October 19 for Tendaba camp to provide 

ground support No planes arrlved and they had no way to contact Dakar 

Operations were begun in the southern part of the treatment area for technical 

reasons They returned via the Kwinella-Kalajo Sibanor-Brikama paved route 

with a stop at Bulok to inspect malze, sorghum, millet and groundnuts The 

most pronounced damage was blister beetle damage to millet splkes which was 

100% in one field of early millet Late millet dld not appear damaged and 

blister beetle populations were almost zero They were able to locate 

examples of grasshopper feeding on groundnut leaves and there was some damage 

to leaves of sorghum in the boot to soft dough stage The only fleld of malze 

inspected was a total loss The leaves appeared to have been consumed by 

grasshoppers, and the very small ears contained a few to no seeds They were 

not able to positively determine if the damage was due to loss of 

photosynthetic surface from grasshopper feedlng or interference wlth 
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pollination from blister beetle feeding Grasshopper populations appeared 

spotty throughout the proposed treatment area Although a mute point, since 

spraying did occur, the question is whether to spray at the end of the season 

to attempt to reduce potentlal populations in 1987 or to wait untll 1987 to 

determine if populations reach economlc thresholds before expending the 

resources 

Huddleston recommended that Gambia Crop Protection personnel establish at 

least 4 sites in the large spray plane area to monitor efficacy and 

environmental impact He stressed the necessity of monitoring streams and 

estuaries for fish and crustacean mortality 

According to Bruce Thornley, USDA/APHIS, who conducted pre-and post-spray 

surveys, control efficacy was about 90% in rice and 50% in pasture ULV 

malathion was applied at 0 88 l/ha by the large planes because of the very 

tall and dense foliage 
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IPM PROGRAM STRATEGY 

There a r e  two approaches t o  grasshopper/ locust  c o n t r o l ,  Crisls Pes t  

Management (CPM) and In t eg ra t ed  Pes t  Management (IPM). The 1986 

Senegal/Gambia grasshopper c o n t r o l  program is a c l a s s l c  example o f  CPM. 

Grasshopper populations, whlch have been inc reas ing  f o r  t h e  l a s t  few yea r s ,  

f l n a l l y  reached l e v e l s  t h a t  were dramatlc  enough t h a t  l a r g e  s c a l e  programs 

c o s t l n g  m l l l l o n s  o f  d o l l a r s  were deemed necessary.  As 1s usua l ly  t h e  ca se ,  

much of  t h e  spray ing  was done a f t e r  t h e  c rops  had a l ready  been destroyed. I n  

a d d i t i o n ,  because o f  t ime and personnel  c o n s t r a i n t s ,  a r e a s  s e r i o u s l y  a f f e c t e d  

could no t  be adequately separa ted  from a r e a s  where c o n t r o l  was no t  needed; 

t h e r e f o r e ,  cons iderab ly  more a r e a  was t r e a t e d  than  was necessary.  When t o t a l  

l o s s e s  i n  prev ious  yea r s  a r e  added t o  l o s s e s  which occured because t h e  

t r ea tmen t  was t o o  l a t e  and t h e  c o s t s  a s soc i a t ed  with t r e a t i n g  a r e a s  with 

sub-economic popula t ions ,  t h e  c o s t  effectiveness o f  CPM f o r  

g ra s shoppe r s / l ocus t s  is quest ionable .  

IPM u t i l i z e s  a sys temat ic  approach a t  t h e  l o c a l  l e v e l  u s ing  farmers ,  farm 

wlves,  school  c h i l d r e n ,  e t c . ,  t o  monitor g rasshopper / locus t  development and 

popula t ion  d e n s i t i e s  i n  t h e i r  a rea .  These i n d i v i d u a l s ,  termed PM scou t s ,  have 

t h e  most t o  ga in  from c a r e f u l ,  a ccu ra t e  monitoring and t imely  r epo r t i ng  of 

t h e i r  da t a .  Edwards e t  a l .  (1978) and Huddleston e t  a 1  (1987) have 

demonstrated t h e  successes  o f  IPM programs involv ing  l o c a l  people A s p e c i a l  

f e a t u r e  o f  u s ing  l o c a l  people f o r  s cou t s  1s t h a t  t h e r e  is a very s t rong  peer  

p r e s s u r e  f o r  accu ra t e ,  r e l i a b l e  scout ing.  Costs o f  s cou t ing  by l o c a l  people  

a r e  a smal l  f r a c t i o n  o f  t h e  c o s t s  of  us ing  government employees 

I n  a model program, grasshopper / locus t  s cou t ing  should begin a t  t h e  s t a r t  

of t h e  r a i n y  season and cont inue  u n t i l  near  ha rves t  when c rops  a r e  no longer  

s u b j e c t  t o  damage. The minimum is one sampling s i t e  near  t h e  c e n t e r  of each 4 

squa re  k i lometer  block. Many advantages accrue when t h e  sampling g r i d  is 
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reduced to the individual farm level Grasshopper/locust development and 

population densities should be monitored at each site at least once per week 

A critical component is the involvement of agriculture community leaders as a 

grasshopper/locust IPM advisory committee They should be organized prior to 

the start of the program Simple report forms should flow from the scouts to 

the local extension agent who should maintain a status map and expedite the 

delivery of the reports to an operation center such as the Dakar Training 

Center (Chart 1, I1 D ) A personal computer should be used to analyze 

reports and malntain a status map for insecticide and equipment resupply 

Insecticides and slmple application equipment should be positzoned in 

several locations (every 20 km, for example) with an involved lndlvidual (PM 

scout, school principal, extension agent, etc 1 who has been trained to tram 

farmers in the correct use of the insecticides and equipment Pesticide 

application should be the responsibility of the individual farmer In most 

cases 

The overall goal IS to institutionalize grasshopper/locust IPM withln the 

infrastructure of the government To do this, the cost must be kept to a 

level that the country can contlnue to afford in the future IPM costs and 

insecticide costs must be shared by the farmers, cooperatives, departmental, 

regional and natlonal government A strategy that has proven successful in 

the U S IS for farmers to assume 1/4 of the scoutlng costs in the second 

year, 1/2 of the scouting costs in the third year, 3/4 In the third year and 

all of the scouting costs in the fourth year The same formula could be 

followed for department, region and national government support of the 

infrastructure for grasshopper/locust IPM The initial cost of the IPM 

scouting should not exceed $0 04 US/ha, $0 02 US/ha should be the goal The 

ideal strategy is to require each community to provide the scout from the 

start as their contribution to the program 
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The 1986 large plane spray operations in North Central Senegal have 

provlded a unique opportunity to institute a Pilot Grasshopper/Locust IPM 

Program Strategy Additional opportunities exist in the treated area in The 

Gambia and the area treated by the Canadians m the Zlguinchor Region After 

a trlal period (2-3 years) the Grasshopper/Locust IPM Program Strategy should 

be expanded to cover all of Senegal and The Gambla This model, with 

modifications for local needs and customs should be exportable to other areas 

of the Sahel and Sub-Sahel 

An applied research component must be funded to support the IPM Program 

Mr Abdoulaye Nyassi will develop economlc thresholds for grasshoppers in 

North Central and South Gambia as a part of a PHD program at Purdue 

Unlverslty, Indiana, USA Mr Lamine Ba will develop a population dynamics 

model of 0 senegalensis (Krauss) as a MS program at New Mexico State 

University, New Mexico, USA Both candidates wlll conduct their research in 

Senegal and will attend the U S universities during the Sprlng Semester 

(January - May) for concentrated course work (3-4 semesters for Mr Nyassi and 

2-3 semesters for Mr Ba) The Pesticide Appllcatlon Technology research 

group at New Mexlco State Unxverslty, wlth assistance from Dr Edwards, Purdue 

University, should be contracted to conduct the requlred baslc research (in 

NM) and the applied pesticxde research in Senegal 

U S expertise wlll be needed In the early stages (2-3 years) of the pilot 

program and in the extensxon of the grasshopper/locust IPM strategy to the 

Sahel and Sub-Sahel (5-7 years) 
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Preliminary Budget1 - 1987 for 3 areas (not adjusted for mflation) 

I Extension IPM Component 
A Pro j ec t Co-Leaders 

A Lamlne Ba 20% 
Abouldaye Nyassl 20% 
San Kung B Sagnla 20% 

B Area Directors 
North Central Senegal 
The Gambla 
South Senegal 

C Grasshopper/Locust Scouts 
North Central Senegal 
The Gambia 
South Senegal 

GOS - GOG - Farmers USAID 

D Operations (travel, perdlem, etc) 
North Central Senegal 500 
The Gambla 500 
South Senegal 500 

E Equipment and Supplies 
Computer and prmter, etc 
Off lce supplies 200 100 
Sprayers 
Vehicles (Dlesel 4 Wheel Drlve) 2 

F US Technical Expertise 
(Fees, travel, perdiem) 
Edwards 42 days 
Huddleston 42 days 
Pestlclde Application Speclallst (Sanderson, 
NMSU) 20 days 

Totals Year 1 
Year 2 
Year 3 
Year 4 
Year 5 

TOTALS 6000+* 3000+* 7800 85800+* 

1 Project to be administered by CICP * Current salary to be provided by employer ** USAID rates, travel and per diem at CICP negotzated costs 



I1 Grasshopper/Locust IPM Research and Tralnln~ Component - 1987 

USAID 

A Trainlng 
Abdoulaye Wiassy, Ph D candidate 
Lamine Ba - MS candidate 

B Thesls and Dissertation Research 
Economic threshold project 
Population dynamics project 

C Pestlclde Appllcatlon and Efficacy 
Research (NMSU contract) 

Total Year 1 
Year 2 
Year 3 

TOTAL, 274000 
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APPENDIX G - PRE EA DEVELOPMENT - ECONOMIC, SOCIAL AND P 1 
ENVIRONMENTAL RISK AND BENEFITS OF PLANNED INSECTICIDE USE 

The following considerations are presented as a prelrminary to flnal EA 

development They are outlined as per 216 3(b)(l)(i) 

(a) The USEPA Re~istratlon Status of the Potential Insecticldes 

See Table 1 for registration status of potential insectlcides for 

grasshopper control in Senegal 

(b) The Basis for Selection of the Requested Insecticldes 

Selection of insecticides to be used in association with a USAID/Senegal 

project must conform to both USEPA and Senegalese regulations, be effective 

for the use intended, be acceptable environmentally wlth mlnimum risk to 

humans, domestlc animals, wlldlife and aquatic organisms, and be part of an 

IPM approach 

The following sections discuss the insectlcides of choice, efflcacy and 

short- and long-term effects on the environment The approach taken is to 

utilize insecticides which have already proven to be effective, wlth little 

effect on the environment, and to evaluate several xnsecticzdes as to their 

acceptability in Senegal The beneflts and limitations of alternative 

insecticides are discussed 

Several species of grasshopper are included in the Pre EA They Include 

Oedaleus senegalensis (Krauss), & nigerlensis (Urarov), Catalolpus cymbiferus 

(Krauss), Hleroglyphus africanus (Urarov), Zacompsa festa (Karsch) and 

Kraussaria angulifera (Krauss) These specles were observed by the evaluators 

or were indicated as belng Important through Interviews wlth PV and USAID 

personnel The crops of primary concern are mlllet, rice, corn, sorghum and 
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pasture grasses The prlnclple products presently belng used to control 

grasshoppers/locusts Include malathlon, fenltrothlon, dlazlnon and propoxur 

There IS some lndxcatlon that dleldrln and BHC are belng used In some areas 

Products suggested for use are somewhat flexlble A product llke 

malathlon IS lnexpenslve and provldes for qulck klll It IS probably the most 

appropriate product for use In most sltuatlons Carbaryl, whlch IS more 

expensive, IS more appropriately used In areas where resldual actlvlty is 

needed Fenltrothlon and dlazlnon are somewhat more hazardous than malathlon 

or carbaryl, especlally to blrds Dlazlnon 1s presently under cancellation 

renew by USEPA for certaln uses based on blrd toxlcity Acephate and 

cypermethrln are not presently used In Senegal but should be evaluated for 

potentlal lncluslon In grasshopper control programs Propoxur IS presently 

used at the vlllage level USAID and the Senegalese Government wlll need to 

have concurrence on the products to be used Environmental conslderatlon 

should play a key role In those declslons The lnsectlcldes to be used should 

only be applled on crops where tolerances have been set by USEPA, or ~f others 

are used, resldue testlng should occur to establish tolerances 

(c) The Extent to Whlch the Proposed Insectlclde Use 1s Part of an IPM 

Program 

There IS no grasshopper/locust IPM program In Senegal Malathion, 

carbaryl, fenltrothlon and propoxur are all well adapted to an IPM program 

This 1s especlally true ~f pest control declslons are made based on 

lnsectlclde use only as needed and wlth an optlmum tlmlng of appllcatlon If 

the above IS properly followed, mlnlmum use of lnsectlcldes are expected In 

the project Thls sltuatlon could change as the result of a major pest 

outbreak(s) durlng the project See "IPM Strategy", Appendlx F, for deta~led 

plan 
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(dl Proposed Method or Methods of Appllcatlon, Including Avallabllit~ of 

Appropriate Application and Safety Equipment 

To a large degree, most of the lnsecticldes can be applied at the local 

level uslng knap-sack sprayers, hand-held ULV sprayers or dusters Tralnlng 

in the proper use and maintenance of appllcation equlpment and use of 

protective clothlng w ~ l l  be requlred at the local level [see (k) below1 

Proper safety equlpment may not be readlly avallable In Senegal Provlslons 

may need to be made to obtaln proper clothing for the person(s) In charge of 

insectlclde appllcation at the local level If proper clothlng is not 

avallable, or will not be used, the llst of insectlcldes avallable for use at 

the local level will need to be reevaluated based on hazards to the applicator 

If wlde-scale spraylng is needed, large or small planes would be 

appropriate depending upon the area to be sprayed and wlndow of opportunity 

All personnel involved In the application or handling of the lnsecticldes wlll 

need to be trained in the proper appllcatlon and safety precautions associated 

wlth the ~nsecticlde(s) belng utllxzed 

(el Acute and Long-Term T O X ~ C O ~ O R ~ C ~ ~  Hazards, Elther Human or 

Environmental, Associated Wlth the Proposed Use and Measures 

Available to Mlnimize Such Hazards 

The acute hazards of the potentla1 insectlcldes malathion, carbaryl, 

fenitrothlon, dlazlnon, acephate, cypermethrln and propoxur for grasshopper 

control are low to medlum to humans Dermal LD 50 values In kg/mg of body 

welght for rats range from a hlgh of 4,100 for malathion to a low of sllghtly 

greater than 1,000 for propoxur (Table 1) Oral LD 50's for rabblts In mg/kg 

of body welght range from a high of 1375 for malathion to a low of 95 for 

propoxur (Table 1) 
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None of the insecticides are expected to be especially persistent 

However, continuous use of any of the listed insecticides wlthout proper 

safety equipment could result in tox~cological hazards over the long-term to 

applicators 

Although acute hazards to humans applylng some of these products may be 

low, safe handllng of all products is a must Even the safest materials 

present some hazard to applicators Every precaution should be taken to 

insure that applicators understand the nature of the product belng used and 

that precautlons need to be taken even though some of these products are 

relatively non-toxic For suggested tralnlng see (k) below 

When treating, precautlons as required on the label should be taken to 

not only insure the health and well belng of humans, but also domestlc 

anlmals, wlldllfe (vertebrates and non-target ~nvertebrates) and aquatic 

organisms People should & be allowed to reenter treated areas untll 
reentry Intervals have been satisfled Domestlc anlmals should be placed in a 

locatlon away from the target area and should not be allowed to reenter 

treated areas untll pasture, grazlng or other feedlng restrictions on the 

label have been satlsfled 

It is more dlfflcult to controlwlldllfe than domestlc anlmals However, 

certain repellent devlces, such as scarecrows, streamers from tall poles 

and/or objectionable scents or m the case of honey bees, hive removal or 

closlng hives, may help reduce the numbers of w~ldllfe In the treatment area 

In aquatlc areas great care must be exercised to avold dlrect spraying of 

aquatic systems or spraylng areas where run-off or sheet-eros~on Into aquatlc 

systems may occur 
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In areas where ~t 1s 1mposslble to keep humans, domestlc anlrnals, 

wlldllfe and/or aquatlc organisms out of the treatment area, as may be the 

case In w~de-scale blanket treatment, then cholce of chemlcal becomes a 

crltlcal factor Insectlcrdes such as rnalathlon and carbaryl provlde 

excellent protection of crops from grasshoppers, whlle belng relatively safe 

to humans, domestlc anlmals and wlldllfe Both rnalathlon and carbaryl have 

been thoroughly tested In the U S and both have been shown to have llttle 

Impact on the envlronment when properly used Dlrect treatment of water may, 

however, result In varylng levels of rnortallty of certaln aquatlc organisms 

If posslble local spraylng should be utillzed to reduce potential short- 

and long-term effects on the envlronment It IS Important to note that 

wlde-scale spraylng over a perlod of years not only Increases the short-term 

rlsks but rnagnlfles long-term rlsks By adoptlng the "IPM Strategy", Appendlx 

F, the need for wlde-scale spraylng should be reduced If wlde-scale spraylng 

continues to be necessary, the Integration wlth local rnonltorlng to pxnpolnt 

areas of greatest threat from grasshoppers should greatly reduce the lncldence 

of reactlve spraylng and llmlt treatments to areas of real need 

Unavoidable effects of w~de-scale insectlclde use on the envlronment 

Include Increased rlsks of exposure to humans, other non-target specles and 

aquatlc systems The negatlve aspects can somewhat be overcomed or mlnlmlzed 

through proper tralnlng of those lnvolved In the program and notlflcatxon of 

people In the target areas as to areas to be sprayed and proper steps to take 

to protect humans, food and water supplles and domestlc anlrnals The adverse 

effects can be reduced to an acceptable level In most cases 

( f )  The Effectlveness of the Requested Insectxcldes for the Proposed Use 

Malathion, fenltrothlon and dlazrnon have been tested In Senegal for 

grasshopper control Greater than 90% control of grasshoppers wxth rnalathlon 

was observed In both mlllet and pasture as part of the large spray plane 
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operations in September and October 1986 Fenitrothion and diazinon control 

figures were somewhat more variable but did provide for 73% grasshopper 

mortality in rlce and 91% in pasture Control studies in other parts of the 

world have shown that all these products are efficacious Although not 

evaluated as part of this program, propoxur is used at the local level as a 

dust for grasshopper control Based on conversations with PV personnel thls 

product appears to provlde adequate control, especially of nymphs 

The other products suggested for potential use in Senegal have been used 

in various areas of the world Carbaryl, acephate and cypermethrin should be 

tested against grasshopper species encountered in Senegal before being 

recommended for general use 

(g) Com~atibility of the Proposed Pesticides With Target and Non-Target 

Or~anisms and Ecosystems 

Malathlon ULV - This organophosphorus rnsecticide has been used on a 

large scale in the U S for many years When utilized for grasshopper 

control, ~t has proven to be an effective, safe and economical insecticide 

Malathlon has been effectively used in countries such as Senegal It has a 

broad registration In the U S for the control of Insects on many food crops 

Malathion is relatively non-persistent and generally acceptable for 

agricultural use if used according to label directions Minimum impact on 

non-target organisms and areas would be expected to occur The low dosage 

required to control grasshoppers makes this an attractive product No special 

protective clothing or respirators are requlred for applicators, although use 

precautions are st111 In order The lnsecticlde at recommended rates poses 

only a sllght hazard to blrds, whlle being moderately hazardous to flsh and 

beneflclal Insects Great care must be exerclsed to protect honey bees The 

product poses little threat to mammals However, like wlth any insectxcide 

contamination through drift, run-off water and/or ground water could occur 

Great care should be exercised to insure that thls does not happen 
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Carbaryl 4-011 - This carbamate insecticide is one of the most 

extensively used pesticides in the world In the U S it has been used for 

grasshopper control for many years The product is registered on over 100 

crops against over 500 insects The U S Food and Drug Administration has set 

residue tolerances for this insecticide on many crops 

Carbaryl 4-011 provides extended control for up to 21 days at 6 inches or 

less rainfall The 4-011 formulation exhibits good wash-off resistance and 

resists evaporation when aerially applied In arid conditions Applicators do 

not need special protective clothing Crops can be harvested from 0 to 1 day 

after application There are no pre-grazing restrictions Carbaryl is 

relatively non toxicity to mammals It is also noted as having low blrd and 

moderate fish toxiclty When used according to label directions, there will 

be little impact on non-target organisms It is, however, quite toxic to 

honey bees As with malathion, contamination through drift, run-off water 

and/or ground water could occur and great care should be exercised to insure 

that this does not happen 

Fenitrothlon ULV - This chemical is an organophosphate and is similar to 

malathlon Fenltrothion is registered for only 15 uses in the U S The USEPA 

regxstration does not include grasshoppers in rangeland or pasture situations 

or crops likely to be sprayed In Senegal World-wlde it is used on a variety 

of insects It has been used extensively w ~ t h  good results in Africa 

Fenitrothion has limited residual activity and wash-off resistance 

Applicators must wear protective clothing when mixing and applyxng this 

compound It is moderately toxic to fish, while it is moderately to highly 

tox~c to birds and honey bees Its toxlcity does not lend itself to 

wide-scale spraylng by alrcraft, especially in areas where large populat~ons 

of blrds and aquatic organisms are located Contamxnation through drift, 

run-off water and/or ground water is more likely to occur with this product 

than with malathlon or carbaryl Applicators should be extremely careful so 

as to reduce the chance for environmental problems 



APPENDIX G - P 8 

Diazinon ULV - Diazinon is an organophosphorus insecticide It has been 

wldely used throughout the U S and the world It is registered in the U S 

by USEPA for grasshopper control on many crops However, there are grazing 

restrictions which somewhat limit its use 

Diazinon is relatively non-persistent and generally acceptable for 

agricultural uses according to label directions Minimum impact on non-target 

organisms and areas would be expected to occur The insecticide poses little 

threat to mammals, and only a slight hazard to fish, but is moderately 

hazardous to birds (presently under special review for cancellation due to 

bird toxicity) and beneficial insects Honey bees are especially susceptable 

to diazinon and great care should be exercised when using this product in 

areas where bees are foraging Contamination through drlft, run-off water 

and/or ground water could occur Care should be exerclsed to insure that this 

does not happen 

Propoxur Dust - This carbamate insecticide is used extensively in 

villages for grasshopper control in Senegal Propoxur is registered in the 

U S by USEPA, but its use in agriculture 1s limited The registration does 

not include grasshoppers It is used on a variety of insects, including 

grasshoppers/locusts in many countries It has been used with varying results 

in Africa 

Propoxur exhibits limited resldual activity Care should be taken to 

avoid, as much as possible, direct contact with propoxur Exposed areas 

should be thoroughly washed after use Contamination through drift, run-off 

water and/or ground water is more likely to occur with thls product than with 

malathion or carbaryl Great care should be exercised to insure that this 

does not happen 



APPENDIX G - P 9 

Acephate 75% SP - Acephate is an organophosphorus insecticlde It has 

been widely used in the U S , however it has not been extensively used in 
grasshopper control programs 

It exhlblts some residue activity Minlmum Impact on non-target 

organisms and areas would be expected to occur The insecticide poses little 

threat to mammals and birds, but is moderately hazardous to aquatlc 

organisms Honey bees are especially susceptable to acephate and great care 

should be exercised when using this product in areas where bees are foraglng 

Contamination through drift, run-off water and/or ground water could occur 

Care should be exercised to Insure that this does not happen 

Cypermethrln 2 5EC - This 1s a synthetic pyrethroid insecticide It has 

been widely used throughout the world It has only seen limited use in the 

U S for grasshopper control Indications are that it may be an effective 

grasshoper control material 

Cypermethrln exhibits good residual activlty It 1s generally acceptable 

lf used according to label dlrectlons Minimum impact on non-target organisms 

and areas would be expected to occur The insecticlde poses little threat to 

mammals and birds, but is moderately to highly hazardous to aquatic 

organisms Honey bees are especially susceptable to cypermethrln and great 

care should be exercised when uslng t h ~ s  product In areas where bees are 

foraging Contamination through drlft, run-off water and/or ground water 

could occur Care should be exercised to insure that thls does not happen 
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(h) The Conditions Under Which the Insecticides Are to be Used, 

Including Climate, Flora, Fauna, Geography, Hydrology and Soils 

The insecticides wlll be applled in open fields of one or more of the 

following millet, pasture, rice, corn and sorghum Need for application 

should be based on grasshopper densities or damage as determined by PM scouts 

as noted in "IPM Strategy", Appendix F Crop conditions as affected by 

rainfall, drought, high temperatures, etc , should be taken into consideration 
when making management decisions Products scheduled for use are readily 

biodegraded In fact, tropical conditions should result in a more rapid 

breakdown when compared to what is observed in temperate regions The 

application of products such as malathion and carbaryl with knap-sack sprayers 

and/or hand-held ULV sprayers would minimize drift to non-target flora and 

fauna and bodies of water If wide-scale spraying is utilized, these products 

would be expected to pose little threat to the environment if properly used 

(1) The Availability and Effectiveness of Other Pesticides or Non 

Chemical Control Methods 

Most other insecticides that are effective against grasshoppers are not 

recommended based on the fact that they have either been cancelled for use in 

the U S by USEPA or they are not registered in the U S or not registered for 

use against grasshoppers on the crops in question 

Non chemical controls have not proven to be effective against large 

grasshopper populations However, evaluation of non chemical controls, such 

as insect pathogens, predators, parasites, cultural techniques, etc , should 
be evaluated as part of future control considerations 
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(J) The Requesting Country's Abllity to Regulate or Control the 
Distribution, Storage, Use and Disposal of the Suggested 
Insecticides 

It appears that Senegal has the ablllty to regulate the distribution, 

storage and use, and to a lesser degree, the dlsposal of pestlcldes 

Although, there are pestlclde manufacturers who could clean and dlspose of 

empty contalners, disposal of left over pesticides could be a problem 

Where insecticides are to be used, great care In the dlstrlbution, 

handling, storage and use of those products must occur Insecticides should 

be kept In their original containers or if repackaged, the new containers must 

be properly labelled indicating name of product (common name, trade name and 

chemical formula), warnlng as to the tox~city level of the insecticide, what 

use(s) the product is labelled for or effective agalnst In the country, 

rate(s) of product to be used, mlxing instructions if requlred, application 

method(s), re-entry ~nformation, antidotes or other medlcal treatment 

~nformation, as well as safety precautions The safety precautions should 

Include proper applicator handling information to minlmlze exposure, including 

type of clothlng, masks, boots, gloves, etc , ~f requlred, as well as 
precautions concerning potentla1 contamlnatlon through drift, run-off water, 

and/or movement Into ground water and subsequent exposure to non-target 

organlsms such as humans, domestlc anlmals, wlldllfe and aquatlc organlsms 

Great care should be exercised to insure that contamlnatlon of food, water, 

clothlng and articles used in the preparation, servlng or consumption of food 

does not occur 

Pestlclde contalners, whether bulk or those used to dxstribute 

insecticides to farmers, should be non-corrosive and sealed to insure minlmum 

rlsk of pesticide escape It is especially important that they be 

non-corros~ve ~f stored for any length of tlme It is hlghly desirable that 

lnsecticldes be distributed in containers slzed to Insure rapid use with 

little to none left for storage Containers that are normally associated w ~ t h  

consumable llqulds, food or food stuffs should not be used to hold or store 
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pesticides It is highly desirable that containers be destroyed by crushing 

and burying after use It is probably unrealistic to assume that this will be 

done in areas where a container, no matter what it originally held, serves a 

useful purpose, whether desirable or not However, people utilizing these 

containers for other uses should be warned that this IS highly undesirable 

Thorough cleaning may or may not be possible and carrying or storing water or 

other liquids, food or food stuffs, as well as using insecticide containers 

for cooklng could result in severe sickness or death Senegalese PV and 

extension personnel should lnform the public of the dangers associated with 

the reuse of these contamers 

(k) Provisions Made for Training Users and Applicators 

Since insecticides are the primary management technique to be employed 

for grasshopper management in Senegal and since the "IPM Strategy", Appendix 

F, includes greater effort by local villagers to control thew grasshopper 

problem, therefore it is Imperative that local officials involved with the 

mixxng and spraylng of pesticides receive thorough training In the safe use 

and application of pesticides 

USAID project assistance should contaln provisions for the required 

training in the proper handling and use of pesticides prior to their 

disbursement One or more short courses should be held at the regional level 

on a regular basis Each village should designate at least two individuals to 

receive trainlng, one should be the PM scout 

Funding for trainlng should be allocated as part of the project budget 

Experts In pestlclde handling and application should be obtained through 

USAID, ST/AGR, as short-term TA's to conduct training sessions for Senegalese 

PV and extension personnel Tralned PV and extension personnel in turn will 

train the people at the local level Course materials should be assembled and 

utlllzed as part of the training Manuals such as 'Guldellnes for the Safe 
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and Effective Use of Pesticides," GIFAP, Hay 1983, provide excellent, 

understandable Information It is imperatlve that hands-on trainlng with 

application equipment must be the same type as those available at the local 

level or type(s) that wlll be provided through the project or other sources 

Training should Include selection and use of proper clothing for application, 

selection and use of pesticides for the pests to be controlled, instruction on 

mlxing pesticides, utilizing harvest Intervals, instruction in proper spraying 

techniques, maintenance of equipment, calibration, disposal of pesticides and 

containers, health consideration, Information on pesticide contamination of 

water and food stuffs, etc An easy to read and understandable application 

manual, Including safety information, should be made available at the village 

level 

To accomplish the above it is imperatlve that influentla1 individuals in 

the Senegalese Government be comrnltted to this training through commitment of 

personnel and resources 

The PV and extension personnel must work closely to insure the success of 

thls part of the project Regular follow-up training sessions and regular 

local visits to the villages durlng pest outbreaks and spraylng are a must to 

Insure proper handling and application of pesticides 

Peace Corps volunteers could be an effective source for continuing 

instruction and monitoring of IPM activities 

(1) Provisions Made for Monitoring the Use and Effectiveness of the 

Insecticides 

As noted in the "IPM Strategy , Appendxx F, ~t 1s the job of PV and USAID 
personnel to monltor the use and effectiveness of the lnsectxcides Local PV 

and extension personnel should make spot checks to determine ~f the 
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insecticides are being used properly and determine the condition of 

application equipment and whether protective clothing, where needed, is being 

utllized Thls information will be regularly reported back to the Training 

Centre, Dakar, according to the proper flow of lnformatlon (Chart 1, I1 D 

Efficacy wlll be determined by local PM scouts and through spot checks by 

PV and extension personnel More accurate determlnatlons based on the use of 
2 

0 lorn rlngs for grasshopper counts will be conducted by PV personnel from 

the Tralnzng Centre, Dakar These data w ~ l l  be analyzed using appropriate 

statistical techniques Where new products, or posslbly old products wlth 

llttle grasshopper data available, are incorporated Into the control program, 

they should be thoroughly evaluated using the "ring" sampling technique 
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Table  1 Insecticides used o r  considered f o r  use I n  grasshopper  c o n t r o l  program i n  Senegal 

EPA EPA LD 50 WHO SPECIAL CURRENTLY 
REGISTRATION REGISTRATION MG/KG S IGNAL TOXICITY TOXICITY ENVIRONMENTAL AVAILABLE 

STATUS FOR GRASSHOPPER ORAL/DERMAL WORD CLASSIFICATION TO BEES HAZARDS I N  SENEGAL 
INSECTICIDES (1)  (2 )  ( 3 )  (4 )  ( 5 )  
A c e ~ h a t e  G + 945/2000 Caution I1 Hazardous Water - 
Carbary l  G + 500/4000 Caution I1 Hazardous Aquatlc Organisms - 
Cypermethrin R - 24712000 7 7 Hazardous Aquatic Organisms 7 

Diazinon G ( 6 )  - 30013600 Caution I I Hazardous B i rds  + 
Warning Other  Wildlife 

F e n i t  r o t h i o n  G - 570/1300 Warning I1 Hazardous B i rds  + 
Malathion G + 137514100 Cautlon I11 Hazardous Aquatic Organisms + 
Propoxur G - 95/1000 Caution I1 Hazardous None + 

(1) G = g e n e r a l  u se ,  no t  restricted, R = r e s t r i c t e d  use pesticide, must be c e r t i f i e d  t o  use  i n  t h e  U S 
(2 )  + = no pre-harves t  o r  g r a z i n g  restrictions on rangeland o r  p a s t u r e ,  - = r e s t r l c t l o n s  on pre-harvest or grazlng on 

rangeland o r  p a s t u r e  
( 3 )  Probable l e t h a l  dose 68 kg person ,  drops t o  1 t s p  = hlgh  t o x l c l t y  (Danger),  1 t s p  t o  1 t b l s p  = moderate t ox l c i t y  

(Warning), 1 6  t b l s p  o r  1 l b  = low t o x i c l t y  (Caut ion) ,  more = s l l g h t  t o x i c i t y  (Caut ion)  
(4)  Ia = extremely hazardous ,  I b  = highly  hazardous, I1 = moderately hazardous, I11 = s l i g h t l y  hazardous, 

I V  = no t  l i k e l y  t o  cause  harm 
( 5 )  + = p r e s e n t l y  be ing  used ,  - = not  p re sen t ly  used 
(6)  Under s p e c i a l  rev iew f o r  c a n c e l l a t i o n  due t o  adverse hazards  t o  b i r d s  on go l f  cou r se s  and sod farms 
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AAAS 
AA I 
ADO 
AF R 
AGR 
APHIS 

APPENDIX A 

ARD 
CFPV 
C I C P  
C I D A  
CILSS 
CP 
CPM 
CPS 
CT 
CTH 
DC A 
DPV 
E A 
EEC 
EPA 
FA0 
GERDAT 

I PM 
ISRA 
LDC 
MDR 
MS 
OCLALAV 
OFDA 
OPP 

American Association fo r  t he  Advancement of Science 
Agric A l r  Inc., S t .  Ceclle de Milton, Quebec, Canada 
Agriculture Development Officer ,  USAID 
Africa Bureau, USAID 
Agriculture, USAID 
Anlmal Plant Health Inspection Service, USDA 

Evaluation of Efflcacy and Envlronmental Impact of Large Spray 
Plane Appllcation of ULV Malathion 
Evaluatlon of Efflcacy and Environmental Impact of Small Spray 
Plane Appllcation of ULV Dlazlnon and Fenltrothlon 
Crop Loss Assessment - Louga and Diourbel Reglons 
Crop Loss Assessment - Ziguinchor Region 
Gambia Evaluatlon 
Senegal/Gambla P i lo t  Grasshopper/Locust IPM Program Strategy 
Pre EA Development - Economlc, Social and Environmental Risk and 
Benefi ts  of Planned Insect ic ide  Use 
Acronyms and Abbreviations 
Persons Contacted 
Cables and Reports 
Maps and Miscellaneous Items 
EA of Malathion S p l l l  from DC-7 Crash 

Agrlculture and Rural Development Division, USAID 
Centre ~ a h e l i e n  de Formation en Protection de vGg6taux 
Consortium fo r  In ternat lonal  Crop Protection 
Canadlan Internat lonal  Development Agency 
Comlt6 Permanent Inter-Etats  de Lutte contre l a  ~gche re s se  
Crop Protectlon,  PV 
Crlsls Pest Management 
Crop Protection Servlce, DPV 
Consell ler  Technique, DPV 
Conseil ler  Technique dlHorticulture,  DPV 
Douglas County Aviation, 22000 S. Prlce Rd, Chandler, AZ 85248 
Direction de l a  Protectlon des vig6taux (Crop Protection Service) 
Envlronmental Assessment 
European Economlc Community 
Envlronmental Protection Agency, U.S. 
Food and Agrlculture Organlzatlon, United Nations 
Groupement dVEtudes e t  de Recherche pour l e  ~ e v e l o ~ ~ e m e n t  de 
l lAgr icu l tu re  Tropical, French 
Integrated Pest Management 
I n s t l t u t  ~6n;gala is  de Recherches Agrlcoles 
Lesser Developed Countries 
~ i n l s t e r e  du ~eveloppement Rural, ~ 6 n i g a l  
Master of Science Degree 
Organization Commune de Lutte Antiacridienne e t  Antlavialre 
Office of Foreign Disaster Assistance, USAID 
Office of Pesticide Programs, EPA 
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PHD 
PM 
PV 
SAED 

S DP 
SODAGRI 
SODEFITEX 
SODEVA 
SOMIVAC 
ST 
TR 
ULV 
USAID 
USDA 
USFS 
W 

Doctor of Philosophy Degree 
Pest Management 
Protection des V&getaux (Crop Protection) 
Socleth d9Amenagement et d1Explo1tation des Terres du Delta, 
Salnt-Louis 
Special Development Problems Division, USAID 
Soclet6 de Developpement Agricole en Rlziculture, DakarNelingara 
Soclete de Developpement des Fibres Textiles, Tambacounda/Kolda 
Soclete de Developpement et de Vulgarisation Agricole, Dakar 
Societe de la Mlse en Valeur de la Casamance, Zlgulnchor 
Sclence and Technology, USAID 
Technical Resources, USAID 
Ultra Low Volume 
United States Agency for International Development 
Unrted States Department of Agriculture 
United States Forest Servlce 
Washington, D C 
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WASHINGTON, D C 

Bob Altman - USAID, ST/AGR 
Anthom Benesch - Senegal Country Officer, USAID, AFR/W 
Andrea Blumberg - AAAS Fellow, USAID, ST/AGR/W 
Bessie Boyd - USAID, AFR/TR/SDP/W 
Ans Burgett - Asst Agr Dev Officer, USAID, AFR/TR/ARD/W 
George Cavin - Grasshopper/Locust Expert, CICP Consultant 
Carroll Collier - USAID, ST/AGR/W 
Gudren Huden - OFDA/AFR/W 
Flournoy Phillips - Grasshopper/Locust Expert, CICP Consultant 
Don Reilly - Deputy Director USAID, AFR/TR/W 
David Rybak - Senegal Desk Officer USAID, AFR/SWA/W 
Kim Stoner - AAAS Fellow, AGR & Rural Development, AFR/TR/W 
Julia Taft - USAID, OFDA/W, Head 
Bob Thibeault - USAID OFDA/W, Asst Head 
Larry Turner - Hazard Eva1 & Environ Safety, EPA/OPP/W 

USAID Mission 

Jlm Bonner - ADO, Dakar 
Richard Caldwell - Proj Mgr Agr , Dakar 
George Carner - Deputy Director, Dakar 
Mawa Diop - Admln Asst , Crop ProtectLon Unit, Dakar 
Ron Harvey - Sup ADO, Dakar 
Khoi Le, - Agronomist, Dakar 
Francls Can Ngo - Liaison Specialist, Ag Research/Extension, Dakar 

Large Plane Spraying Group 

Bob Adams - Operations & Logistics, USFS, Broomall, PA 
Dlck Dyer - Supervisory Pilot, USDA, APHIS, Misslon, TX 
Lynn Thomas - Field Operations, USFS, Atlanta, GA 
Bruce Thornley - Entomologist, USDA, APHIS, Phoenix, AZ 
Sergio Tomassoni - Owner, DCA, Chandler, AZ 

Small Plane Spraying Group 

Jacques Billard - Logistics for EEC, FAO, France 
Jacques Dubois - Head of Operations, CIDA 
Gilles Lefebvre - Engineer, AAI 
Mr Nadeau - Operations & Logistics, CIDA 
Guy Poirler - Owner, AAI 
Pierre Rouleau - Head Pilot, AAI 
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Senegal Crop Protection 

Lamlne Ba - Director Trainlng Centre, DPV, Dakar 
Moro Clsse - Entomologist, DPV, Zlgulnchor 
Daouda Diagne - CTH/MDR, Dakar 
Faustln Dlatta - DPV, Dakar 
Sen1 Dleme - DPV, Dakar 
Abdou Drame - DPV, Dakar 
Jean Yves Durand - CT/DPV, Dakar 
Dawda Jong - President Crlcket Control Committee, Dakar 
Latyr Ndiaye - Director-General of PV, Dakar 
Abdoula Nlassy - DPV, IPM Project, Dakar 

Others In Senegal 

Col Lame - Chairman, Jolnt Chiefs of Staff, Senegal Mllltary, Dakar 
V S Bhatnagar - Entomologist, USAID/FAO/CILSS IPM Project, Kaolack, Senegal 
Sallou Djibou - Rlce Research Entomologist, ISRA, Djlbelor, Senegal 
Balla Nlang - OCLALAV 
George Schaefers - Environmental Assessment Expert, CICP Consultant 

The Gambia 

Byron Bahl - Mlsslon Dlrector, USAID, The Garnbla 
Tom Hobgood - Actlng ADO, USAID, The Gambla 
Dodou C A Jagal - Dlrector, CPS, Yundum, The Gambla 
Sankung B Sagnla - Chlef Sclentiflc Offlcer, CPS, Yundum Exp Sta , The Gambza 
Baboucar Manneh - Extension AIDS Unlt, Mln of Agrlc, Yundum, The Gambla 
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October 14, 1986 

Ellls Huddleston and Rlchard Edwards 

Envlronmental Assessment of Malathion Splll from DC-7 Crash 

ADIR GCarner 

We have looked at thls problem and have arrlved at the followlng 
concluslons 

1 Halathlon 1s a very safe insecticide 
2 Ualathlon wlll not accumulate in fish 
3 When jettisoned, the 3,100 gal (US) was lmmedlately diluted by the 

ocean water to a concentration whlch was non-toxlc to flsh 
4 The half-llfe of rnalathlon in ocean water IS about 12 hours (range 10 

to 15 hours) 
5 No effects on f~sh or blrds was detected 24 hours and 48 hours after 

the accldent on October 9, 1986 

These conclus~ons are based on the followlng data The acute oral LD50 
In rats was found to be 1375 mg/kg body welght and the acute dermal 
LD50 In the rats was 4444 %/kg (Games, 1960) Hayes et a1 (1960) 
and Balnes et a1 (1962) showed that rnalathlon has an extremely low 
degree of toxlc~ty to man Pasarela et a1 (19601, In them revlew of 
resldue studles of the blood, llver, kldneys, breast, muscle or fat of 
cattle fed on hlgh concentrations of rnalathlon, found no reports of any 
malathlon In any of the tlssues or fat 

In a revlew of the effect of large-scale aerlal appllcatlon of malathlon 
on rangeland Insect control, mosqulto control, cereal leaf beetle and the 
300,000 acre ball weevll control program in 1964 In Texas, there were no 
confirmed reports of serxous fish kllls (U S Dept of Interlor, 1964, 
Flscher, 1965) Dr Huddleston, co-author of th~s report, conducted the 
environmental assessment on the large-scale ball weevll control programs 
whlch used ULV rnalathlon In Texas In 1964 Huddleston et a1 (1964) 
found no adverse effects on non-target organisms followlng the 1964, 
1965, 1966 and 1967 treatments wh~ch were fall dlapause programs 

The half-lrfe of ULV malathlon in ocean water at 15OC has been shown to 
range from 10 to 15 hours (personal communlcatlon U S Envlronmental 
Protection Agency, 1986) 

Thls 1s the way we arrlved at these concluslons 



On October 10, at 0800 hrs, we were requested to evaluate the 
env~ronrnental consequences of the dlsaster We left by boat at 1030 hrs 
from Dakar and traveled to the crash slte About 2 mlles southeast of 
the crash slte at 1115 hrs, we observed about ten dead fish and a ribbon 
(ca 2 feet wide) of a floating yellowish substance wh~ch was sampled 
(Sample I) When disturbed the floatlng materlal dispersed In what 
appeared to be plant debrls The boat captaln sald that t h ~ s  materlal 
was common In the area A water sample was taken at the approximate 
crash site (Sample 11) about 1200 hrs A sample (Sample 111) was taken 
within 300 meters of the crash slte of the yellowlsh material llke in 
Sample I, however, at thls slte, the yellowlsh materlal appeared to 
posslbly have an olly substance associated wlth it Bottom feeding fish 
were obtained from a frsheman near the crash site (ca 500 meters) A 
swmmlng crab was netted for analysis Samples I and I1 were immediately 
placed on Ice Sample 111 and the fish were placed on Ice as soon as 
possible (ca one hour) Samples I1 and I11 were subdivided and a portion 
of each and two fish were glven to a representatlve of the Senegalese 
Hinlstry of Health who boarded the boat near the crash site All samples 
were placed in AID Misslon freezer at 1433 hrs We recommended that 
Carrol Colller or Robert Altman AID/W/ST/AGR be contacted to arrange for 
sample analysls 

About 1800 hrs, we were contacted by radlo at the home of Jim Bonner, 
Asst ADO, by Carner with report from Minlstry of Health of a potentla1 
area of pollution about 3 7 X 12 km spreading toward beach areas 
southeast of the crash slte and harbor We arrlved at Poznte des 
Almadies about 1830 hrs and met with FAAIUS representatlve and Colonel 
Lame of the Senegalese A m y  who had observed the potential pollutlon He 
provided a water sample from the area of suspected pollution It was In 
a rather dlrty bottle We obtalned a composite sample of sand from the 
beach (Sample VI) Colonel Lame gave us a small seagull type blrd that 
had been collected in the area The blrd was catamose but exhibited one 
case of tremors Additional water and beach sand samples were collected 
about 4 km south east of Pointe des Almadles at a beach where the Colonel 
reported the pollutlon had reached the shore (Sample V A&B) and about 4 
km north where no pollution was suspected (Sample IV A&B) Samples IV, V 
and VI were placed in AID freezer at about 2100 hrs On October 11 at 
0730 hrs, the freezer was checked and all samples, including I, I1 and 
111 whlch were partially frozen at 2100 hrs on October 10, were not 
frozen 

On October 12, from 1800 to 1900 hrs, beach sites previously sampled and 
two sltes south of Sample V area were evaluated for affected flsh, crabs 
and birds No adverse environmental effects were observed We had 
predicted on 10 October, because the speciflc gravity of Malathion (whlch 
is greater than 1 2) was more than sea water (about 1 051, that the 
Malathion probably would settle to the bottom Thls hypothesis appears 
to be confirmed 
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GRASSHOPPER TREATMENT ZONES ( SEPTEHBER-OCTOBER,f986 ) 

I I 





F~qure  1 Les d&parternents administratifs du S6&gal 
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BEST AVAKABCE COPY 

GOUVERNEMENT DU SENEGAL 

(DBcret No 85 01 1 du 4 Janvier - 1985) 

M W o u n e  FALL Mlnlstre des Forces A n & s  
M Doudou MDOYE Garde des Sceaux, Mlnlstre de la Justice 
M lbrahlma FALL Mlnlstre des Affalres Etrangbres 
M lbrahlma WONE Ministre de I lnt6rleur 
M Mamoudou TOURE Ministre de I Economle et des Finances 

. 

M Robert SAGNA Ministre de I Equlpement 
M AWel Kader FALL Minlstre de la Culture 
M Iba Der THlAM Mlnlstre de I Enselgnement Sup , Mlnistre de I'Educatlon 

Nationale 
M Chelkh Hamldou KANE Mlnlstre du Plan et de la Coopbration 
M Amadou Bator DlOP Mlnlstre du Nveioppement Rural 
M Serlgne Lamine DlOP Mlnlstre du Nveloppement Industriel et de I Artisanat 
Lii Balla Moussa DAFFE Mlnlstre de la Recherche Sclentlfique et Technique 
M Hamldou SAKHO Minlstre de I'Urbanlsme et de I Habitat 
M Abdourahmane TOURE Mlnlstre du Commerce 

Mlnlstre de I'lnforrnatlon et des TBi&ommunicatlons 
M And4 SONKO Mlnlstre de la Fonctlon Publique, du Travail et de I'Emplol 
M Thlemo BA Ministre de la Sant8 Publlque 
Mme Maimouna KANE Ministre du Wveloppement Social 
M Samba Yella DIOP Mlnlstre de I H drauiique r 

M Landing SANE Mlnlstre de la Jbunesse et des Sports 
M Chelkh CISSOKO Minlstre de la Protection de la Nature 
Mme Fambaye FALL DIOP Mlnlstre W16guBe char B des Emigr6s 
M Momar Talla ClSSE Mlnlstre W l  u8 char % du Tourlsme 
M Moussa NDOYE Secdtaire d%at aupris du Mlnlstre de I'lnt8rleur. 

char 6 de la Dkentrallsatlon ' 
Mme Marie SARR MQODJ Secrk l re  d Etat auprbs du Mhlstre de I'EducatIon Nationale. 

charge de I Enselgnement Technlque et de la Formation 
professlonnelle 

M Bocar DIALLO Secrbtaire d Etat au rbs du Mlnlstre du Wveloppement Rural, 
sharp* de la *he Rarltlme 

M Alloune DIAGNE COUMBA 
Secretair8 d Etat auprbs du Minlstre de la Fonctlon Publlque 
du Travail et de I Emplol, charge de 1 Empioi 

/ 
~~~~~~~ ~ 

# -  



HESSAGE TO THE POPUWLTION 

I. During an a i r  treatment ope 

gaze up a t  t h e  sky. 

As a matter of f a c t ,  such op 

towns, rarities which arouse 

f ly ing  c lose  t o  t h e  ground, s l z  

Therefore, t h e  f i r s t  measure s 

ou t  of t h e i r  houses during the  spray operation w n l ~ , ~  -..-- 

out and 

even i n  

a i r c r a f t  

t t o  come 

l a s t  more 

-', than a f e w  minutes (time f o r  droplets  t o  be deposited) 

I1 Thas i s  t h e  drainy season and the  v i l l age r s  g e t  t h e r r  water supplies 

from ponds 

I 

Thus, people should be asked t o  secure two (2) days' supplzes ~f 

possible ,  on t h e  day before the  operations,  the- bakes of which must be 

announced soon enough f o r  t h i s  precaution t o  be heeded 

The product t o  be  used 2s ULV. Contammated ponds and r rverc  normally 

show one o r  s eve ra l  o i l y  spots  When o r  if absolu te ly  needed, water 

should be reqovered f r e e  from these o i l y  spots 
r 

In addi t ion,  chiIdren and adul t s  should be forbrdden t o  bathe i n  these 

p laces  u n t i l  t h e  o r l y  spots  disappear 

If t h i s  precaut ion is not  heeded a t  a l l ,  a l l  t ransgressors  should be 

c lean  with  l a r g e  q u a n t i t i e s  of water and soap - 



111 Ysrds If poss ib le ,  they should be displaced from treatment a reas  

f o r  a 3-4 day period 
4 

*a 
f 

I n  any case, t he  p i l o t s  should avoid spraying s t r a i g h t  down on l ivestock 

I V  Villages The p i l o t s  should avoid spraying the  products over 

vxl lages  

V Moreover, t he  populations should avoid 
- preparing meals outdoors durlng treatment operat ions ,  

- leaving foods, water. jugs and wel ls  unclosed, 
- ea t ing  and drinking during treatment operations 

V I  After  treatments,  a l l  contaminated o r  supposedly contanunated objec ts  

should be washed clean 

4 
VII. I n  case of intoxicat ion o r  unusual indrspos i t ion ,  t he  neares t  

physxclan should be rmmediately contacted 

Done by Hr Daouda Dragne 
Chairman of t h e  Follow-up Cosruruttee 
on Locust InfestatLon Control 
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I I I I - - I " P I - U Y I - I Y  

U N C L A S S  If l ED 
F r-f 

I N C O M I N G  

CAGE 0 1  OAKLR 1 6 1 s )  I1 M 1 2  1 1 1 1 1 3 1  3 2 0  1 6 1 1 6 1  A l O I 7 2 7  
ACTION A 1 0  11 

- - - ------ - - ----------- ------ ---- ---- 
A C T I D *  OFF ICE AFFW 04 

IWFO AAAF n A F C W  0 3  A f r o  ec r F r n  n r r o c - 0 1  STAG-62  SAST 11 

&FDA # I  A L R I - 0 1  S l f A  11 R E 1 0  8 1  1 1 l 7  1 4  
- --- - ---- -- - -- - ----- ---- - ---- - -- ---- - ------ -- 

I N F O  LOG 1 8  COPY 11 E U c - 0 8  AT-## C I A E - 0 0  E l - 1 1  O W E - 8 0  
1 0 - 1 7  ACRE 11 /a17 V ---- --- ------ 1 1 3 2 7 1  2 8 1 1 1 4 L  1 1 6 1 1 6  3 1  

P 2 l l d 2 2 Z  I U Y  1 6  
f n  M E n B A S S Y  o A n r R  
TO SECSTATE ULSHDC P R I O R I T Y  1 3 9 1  

1 n E W A S S Y  llAHAl(0 

IflEMlASSY BANJUL 

A I t E M A S S l  B ISSAU 

A t l E M A S S Y  WDJ lMf  N 8  

AI(EM&SSY w l a n E Y  

A I I E ~ A I S Y  NOULKCuOI r  
AHEMASSY OUAGADOUGOU 
M M A S S Y  P A R I S  
AMMBASSY PRAIA  
A M M A S S Y  ROME 
I N F O  AtE)UIASSV A E I D J I W  

UWCLAS DAKAR 1 6 1 5 3  

A l O l C  
SECSTATE FOR LFRlSWA P A R I S  FOR SLOCUH R011E FOR F 0 0 A G  

E 0 1 2 3 > 6  M I A  
SUBJECT 1986 FOOD CROP PEST PROELEnS 
REF (A) STATE 1 3 3 6 8 9  

1 FOLLOWING SU?lnlR l Z E i  USA1 OIDAKAR S ASSESSMENT OF 
SUBJECT S I T U A T I O N  IW SENECAL 

2 CROP P R O T t C T l O l  TEAnS CONDUCTED EGG COUNTS OF 
CRASSHOPPER I N  FOUR ACRICULTURIL AREAS DURlWG W R C H  AND 
I r a 1 1  HIGH INFESTATIW YAS RLCOROED IN THE SINE s A L o u n  
REGION U N  IWORTAWT ZONE FOR H I L L E T  PEANUT AND CORN 
PROOUCTIONl I N O I C A T  I N S  CROBABLE S f  VERE ATTACK OF 
O E O N E U S  SENECALENS I S  12 -15  DAYS AFTER F I R S T  S I G U I F  ICANT 
R A I N S  THEN IWCIDENCE WILL  SPREAD WORTHWARD C O l l C l O l N G  
W I T H  ADVLNCEMENT OF INTERTROPICAL CONVERGENCE THE 

THIES-OIOURBEL REGION S t I W L D  BE THE SECOND AREA AFFECTED 
FOLLOWED BY I F  CONOlT lONS REMAIM F A Y O R A l L E  TO OUTBREAR 
THE LOUGAISEWECAL R I V E R  BAS I N  THEN LATER I N  C R W P l  WC 
SEASOW SINE-SALOUtl  WILL  L I U E L Y  HAVE SECOND OUTBREAK H E W  
CONVERCEWCE HOVES SWTHVAID AS cuor IS ~ T U R I W G  
LATE PLAWTED CROPS III CASMANCE mosr s o u r n E R n  nwo 
HOISTEST L W E I  ARE THRElTEWED T H I S  GROVtWG SEASOW B Y  
O E O N E U S  SEWECALENSIS ZOWOCERUS Y l R  IEGATUS AND M I M O P U S  
SIHULATOR U L L  GRASSNOPIE l  SPECIES1 

3 THE SENEGALESE CROP PROTECTION S E R V I C E  (ZCPSI LWO F A 0  
EWEITS IN OAUAR n a v E  norr EXPaESSED o E E r  COWCERW OVER 
LACK OF FUNOS FOR ATTACl l lNC 1 9 1 6  P E S T  PROSLEHS FEAR I S  
DF r w o T n f R  o u r t a E m  S I~ ILAR TO THE 1 ~ 7 r n s  SEASON unEw 
F A R t E R S  WAD TO PLAWT 2 - 1  T I E S  OR A11MDON ALTOGETHER 
PLAWTlWG THEIR CROPS SCPS HA' ALREAOY COlTACTED SEVERAL 
DONORS W R U l C f  S P A I N  OEWUARK WETHERLAUDS ALGERIA 
m K C O )  1W AN EFFORT TO F I N O  FUWOIWG FOR I W S E C T l C l M  M O  
C w t r m n T  r u R c n A s E s  so FU THERE n rs  # E r r  i i T T L r  
RESPONSE 

4 rnc covrawmwr OF J a r u  nr: r l r o c t o  irsr ras a 
C E I I T R O T H I M I  2 5 PERCENT O U S T )  7 1  1 8 9  L I T E R S  OF 
FENlT I IOTHlOW ULV 11 1 1 1 1 l T f R :  OC FEWITROTHIDI I  5 I I C E  
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AIDAC 
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CHRCE AID 0@/14/36 
APPRV AMB LY AL<ER 
DBFTD ADO RCALDaELL 
CLEAR 1 ADO REAPVEY 

2 DDIR CCLRNER 
5 DXR SJLITTCCFI ID 
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STATE FOR OPDA, AID/U/F,HLPAFD 
ABIDJA h FOR RXDSO 
LONDON FOR ADH/AID RCPHERSON 
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ROnE FOR PODAG 

E 0 12356 N/A 
SUBJEC 1 DECLARATION O F  D I  SISTER - SENEGLL 

1 TEE CURBENT CRASSEOPPEX/LOCUST SITUATION IN SENEGAL 
HAS BECOUX nom CLEARLY DEFINED AFTER OUR STNTEESIS OF 
INFORMATI ON man n I s s i o N  TECBNIC I A N S  A N D  OTBER REPORTING 
HECEANISWS THE SITULTION I S  QUITE DYNAMIC AND VE B L I P  
BEN C A U T I O U S  I N  ASSESSING THE-IMPACT OF THE C R I S I S T O  
TEE BEST OF OUR ABILIT'L BEFOR'E PREDICTING TEE SERIODSNESS 
OF TEE GRASSHOPPEB/LOCUST TRREAT INFORYATIOY TO D l T E  
INDICATZS TEAT APPROXItldTELT ONE HILLION BECTARES OF 
CROPLAND ARE CURRENTLY INFECTED OR RISK IHYINFNT 
INFESTATION TBIS REPRCSFNTS TORTT TUO PERCENT OF 
SENECALS ESTIMATED 2 5 BILLION EECTARES OF ARASLL LAYD 
IN ADDITION, THERE-IS AN UNKNOWN BECTARAGE OF RLNGELAND 
CURREdTn-A? R I S K  COUPLING TEE PEST PROBLEM VITB TEE 
CDBRENT UNFAYORABLE YEATEER CONDITIONS (GENERAL BELOd 
NORWAL RAINFALL) CROP LOSSES FOR PEANUT AND TEE WAJ09 
CSREALS MAT AMOUNT TO AS YUCB AS 40e.000 HT 
ON AUGUST 13, 1986, TEE C3S CALLED A DONOR COORDINATION 
BEETIhrG d E I C B  VAS ATTENDED BY ALL HAJ09 BEADS OF HISSION 
PAO, EEC, AND AID REPRESENTATIVES A REQUEST FROM 
SENEGAL PRESIDENT ABDOU DIOUF IN H I S  CAPACITY AS 
CHAIRMAN OF C I L S S ,  TO DOWRS FOR tlOBILIZATION OF SUPPORT 
IN COMBATTING THIS PROBLEtl MADE EVIDENT TE4T TllE 
SITUATION HAS OUTSTRIPPED TEE ABLILITT OF SENEG4L TC) 
RESPOND 

2 1, TEEREPORE, DECLARE THAT L STATE Of  DISASTER EXISTS 
IN TEE REPUBLIC OF SENEGAL, IN ACCORDANCE WITH CEAPTER Z ,  
PARA 3F, AID EANDBOOI 8 

f 

UNCLAS DASAR 89339 

UNCLAS DArLR 89330 

3 FOR OFDA REQUEST US DOLLARS 25,888 BE Y A D E  
AVAILABLE TO USAID/SENECAL AS AUTHORIZED IN CEAPTSR 3 
PARA 3C, AID BANDBOOK 8 PLEASE FORWARD FISCAL DATA. 
EMERGENCY FUNDS WILL BE USED TO PURCHASE DESPERLTELT 
NEEDED CHENICALS FOR AERIAL AND GROUND SPRAT PR3CRLflS 
WALKER 

N N N N  

UNCLAS 
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W A L K E R  
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1 SLnYAPY e9'ED O I  L I * I T E i l  F I f1  C -LR\LY: CD'I,UCTEJ fiY 
UCDA EHTOYOLOtlCT P H I L L I P S  AND J T E P  D I ~ C ~ S S I O H S  WITH 
won T u n  nlrsla'i HIS WHA IT EEL IEVES TO EE AH ACCURC;IE 
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I IOPlhEAaT SENE GSL A S'JBSTLttT I AL Ct'3UHT OF 
HIS 1NFosnrrTlolc HXS BEEIJ RLCEIVEO A T  HIS:ICI~ r R o n  vhalous 
SDURCES IIt'DEFL I1 I INS THE B r H L F l T  PF CH 81TE TECPHICAL 
A S S I a l k t t C r  P O F C L L I I ~ L J  OF CcDALEUa H l G R n T O n I A  
SEWLG~LEUSIS, THE tilGKATOKV LOCUS1 A R t  S C K I G L ~ L ~  H l r W  r N  
PCRTS OF THc SENEGAL RIVER C R S l N  MATAR 1 E  BGrIEL) OTHER 
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HOT APPROPRIATE BECAUSE OF H I G H  T C X t C I T Y  TO A W h T I C  

(IFL THE F E I l l I R O ~ H l o W  691  P E O U l R f E N T  VJUCO Of b 6 0 U T  

IIE 8 8 s  LITERS ,CLUBARTL s CECJIRCF-ST VCL'LO m rr L E a s r  

TWO &HD ONL H P ' F  T I E S  t i ( f A l T P  l iC fCmM3EG t r 5  I S  
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BECCU'E OF L O G R  T C X l C l l t  10 C W L T l C  L I F E  P I 0  BECl'J'E 

OTHER ODHOPJ CAW l U P ? L Y  I T  Z W E  2BF79 IEOICI ITC;  F A D  

can P R O I I O E  70 @ED L FPC"  F F f R A  L H O  C E C  ;OllRtE: r r D  

BRAOER HA: I H O l C A T £ D  BY T E L E P H W C  rE CaM r C T U a t L 7  GET 
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1 R c T H M O T  U P L I C A T I O R  

A GRO ' I D  SPRAYING I S  C L L L R L I  IMPDEObATE TOR S I Z E  OF 

L R E  A 

t Z n u L l  AIR:RAFT ~ ~ ~ ~ ~ ~ N I I J L C T S  T W I A  O r T l o t t ~ s  

V(1bU71LBLE FOR fCLLOUIMG RfP'DWS F I R Z T  1, O U L S l l C N  OF 
L W L I L L S I L I I I  O f  S U F F I C I E t l i  NUPBER 01 CRAIT G l \ r h  111 

NEED FSR I H E I R  U A E  TO TREAT r C C K E 1  A f - -  OF 

I h F E S T P T l O N  (21 C3XDETIUG D C r l n o ,  TOR T H E I R  USE l U  

SEVERAL C 3 J N T R I C S  O I  SUITLEIL I T  C I  c * A I  I 1 0  O U T F I T  FOR 

S T R A Y I N G  U Z A I O I ' l l l l  CANVaCSEO VEST d F R l t l  POS S A h 0  

f i LSeOI ISCS I N D I L A T E D  IRCUCF I C I E N T  O L L h I  l TY trr YEL-SY 

D P K - 1  F A &  R c C I C k A  P I ?  F I L  h I C D f U x r T t R a  i r D  ( 3  C& TEN! 

r I E r e E R 1  AND DPO C 3 h  I R n  THIS r s s E s  'CNT U d n T  P L ~ ~ F J  

ARE A V A I L A I  E k D P C A R  TO HAVt  8 r E N  I C r N T l F  l E 0  %Y OTHER 

OOHORS FOX L S E S  I N  ? O c r E T  ARE* )I OTnER COW TRIE'  (SEr 
R E F T E L S  l U T C H  CRARCE D-RAE SAYS HE SN3US OF N 2  PLAYS 
M I S  GOVERNnENT CA* SUPPLY S n U L  AIR:R&fT FOC l H l S  PURPOSE 

T O  SENEGAL r 3 R E O V i 2  A RUnBER OF OTHER C A I T I C U  
? R O B L E I S  n M E  T H I S  C M J l t E  C M L E T E L Y  URTEHABLL G l V E Y  

U X f i O Y l l l L L  V l K O O Y  01 GPPOfiTUNlTY C L L  EXPERTS I G R E -  THAT 

S P R I Y I W L  RUST Et TER-INATED NO L A l E f i  TH&# 1s  SEPTEnBER 

P L C N I N G  THAT S P i i C Y l h G  nUST G r T  U H t E R L - Y  I O f A L L Y  BY 1 
S U T E W l R  AH0 NO LATER THAN 7 SEPTr 'BER~ SCURCcS OF 

u r n 7  FOR THE S-ALL ?LAYES VOULO HhVE TO a~ I o r u i F l E o  

CONTXACTEO FOR A H 0  n 3 8 1 L I I E O  A I D  T 3 A H S D 3 R T E 0  TO SENCGAL 

YITRIK ONE VEER CIDA ( ~ W W A )  AHD I T A L Y  H A V E  PLLNES 

L Y A I L U L E  BUT THEY W U L D  HAVE 70 B E  F I T T E D  TOR S P R A I I I G  

PURPOSES AND F E R R I E D  LWO ARr ROT L I h E L Y  TD 6E AVCILABLE 

Ill T l m  Y D U f Y E R  YE ARE ENCOURAGlwL T H E I R  POSSI i rLE  USr 

FW L A E X  CLEAR U? ACT lOM I N  POCKET t l i E A i  AFTER 

S E r T E n B E R  IS THE S W C t  I N  FRANCE C I T E D  I K  REF Ql I U Y  

I l l  M ' T R W X I A T E  F O E  ? K K E T  * R E G  ' IHRWFI IOUT W E  S A H f L  AS 
T B E I  Ut l O E X T l F l E D  YE Y l i l  A D V I S E  FRANCE AND F A 0  OH 

T R l S  I f  F I E L O  T a l r S  I D E N T I F Y  S n A L L  AREAS Or IMFESTATIOWS 

E L S E W E R E  I I  S E X E G U  1l l l K l l T l O W U  PRO8 E f l  W i l l 0  8 E  THE 

KRFLIC*TEC ,:c COSTLY GRWID LDGISTICAL SWPORT THAT 
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COnPARED TO 57 S O R T I E S  O f  4 F O L i  EWE1 " A I R L Q A F T  
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INO THE EECI C ~ O  C C U ~ R  IGREE TO S U P ~ L T  1x5 LITERS [, -+ 

f E N l T R D T H l O l  A C V A M T U E S  OF T H I S  P R W O S U  I R E  ( I U P l R D U L  I - 
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E O U I P I E N T  TOR GROUXD CREW A K E  R8D10:  I E I I L L P U L )  185 808 

TOTAL E S T l n h T E D  COST 1 365 1 7 1  

U) L U G E - P t  P N t  0 P E ; I I T l O I  8-5 V E R Y  H I G H  P R Z B A S I L I T T  OF 
SU~CESS THIS IS NPI TRUE FCP T ~ E  s n u L  ?LAKES 
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AtDAC 

LOCUST 
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AFR/TR ( R I I L L Y I ,  A I R f S V A  R O E  FOR FODAG PLSS F A 0  WADER 
r u t s  FOR E ~ A S S Y  CEP DROVHI PASS n l c n A u x  n l N c o o P  LND 
M C D  (SLOCURI O l T l V A  FOR C l O A  (BIRCHECHAT) BRUSSELS FDR 
EEC s n l o b )  THE HLGUC FOR W A  (VAN TOOREN) tonn FOR 
fllWDEVEOOP L W D D N  FOR OOA F A A / A I A  

SUBJECT SEHEGAl GRASSliOPPER/lDCUST ASSEfSHEWT - UPDATE 
NO 4 - 
REF DWAR 9 6 1 1  OlOTALl 

1 SUMARY DURIN6 Y E t E N O  U S A 1 0  1ND OFDA TEAR 

PRLSENTED PROPOSE0 ? L U l  FOR TRELTflEHT OF IOENTIFIED LARcE 
ARIAS OF I U F E S T L l l M l  TO SECRETARY GENERAL H t N l S f R V  W 
RLRAL D E V I L O P E N 1  I E m S  OF CROP PROTECTION SERVICE 
O U A I A V  &NO LOCUST C R I S I S  COMMITTEE 
REPRESENT&TIVES OF THESE S l H E  SERVICES AND I T M Y  CANLDA 
F A 0  W D  U S L I D  CONDUCTED F I E L D  T R I P  TO 8 U E L  H A T I 1  LREA 
AUGUST 24 5 0 5  UINISTER OF RURAL OCVELOP(IEN1 CONVENED 
Mf T l N G  Of H I S  S l A F F  CKOP PROTECTION SERVICE OCLLVAV 
L R W  LOGISTICS EXPERT F A 0  &NO DONOR f i tPRESENIATlVES 
LUGUST 2 5  TO PREEElT PROPOSED ACTION P L A H  U)UTLINED 
REFTELI P A R T 1 C I P A N l ~  LGREED ON THREE PRONGED STRATEGY 
OF FOUR TO S I X  Y E N S  DURATION COt lS lST lWG OF 
UIknRGE-SCALE A E ~ P A Y l f f i  O T W E M f W - P f ,  
~ ~ E S T A T I O N  IM WouTnEun SENEGAL WITH n n L A n i l o n  S L P T E ~ E R  
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M I 0  SUPOORT EPl l lPHEHT f W  THE ShALLER O P E W A l l l S  SOHE 
DMlOR R t P S  FORUARDED A U D l l  I O H d  REOUI 3'; FOR I k a f C T l C l O E  
W D  FUEL C O N T R I I U I  IWS 1 0  THEIR RESPEC1 I V f  CLf'lTLLS 
WGUST 2 6  U S A I D I S E M  G l l  U S 0  LECElbED OFOI CONFIPHRTlOl  
Of CONTRACT ARRANGLMllTS FDR 1Wt FOUR CATEcORY A AIRCALFI 
I D  CbnrtUNICLTED l H I S  TO GOYERWrIHT MD DOVORh F A O I R O E  
11 LUCUST 26 A H  TELErOU U l T l l  BRADfR CCCIPTED STRATEGY MO 
YLS GOING TO SHIFI TENDEFS FROU F t n t r u o r n l o u  10 IMIAT~IOII 
TO ASSURE DEL l UERV Of 11 DO8 L I T E R S  OF WhLAThlON DAKAR 
IT I SEPTEMER T n l s  MSSAGC MSO PROVIDES DETLILS OF 
WDA SEHEGAL TEAM s LIZT OF LCTIOW I T E n s  FMI TIE 
L U G E  SCALE COWONENT U£ LEaRHEO U T E  AUeUST 27 L T  
#ONOR COORDlRLI lON M t T l h G  THAT FRAWCE LXD CEC M R E  
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3 GOS AND DONORS HAVE LGREED VPON L COORDIHPTED PROGRAY 
I 0  E L l H l l l A T E  OUTBREAKS O f  CRAaShOPPERS AtlD LOCUSTS 
I D E N T I F I E D  aUD EXFECTtD I N  THE COHlNG M K S  
U S EHTOMOLf f i lSTS HAD PPCOICTEC THAT l ~ H E D 1 A T E  
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LARGE-SCAlE OUTBREAKS I N  THE AREA 
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l 8 S O  V - / - -- ---- - - -072655 8 6 0 9 4 3 2  / I 4 1 3 8  

O 06q tS8ZLSEP 85 
FM %'lEHBASZY OPhLR 

T O  SECSTAIE UASUOC I r n E C l A T E  'YBB 
INFO F A 4  k I 2 h G C  I H n E D I A T c  

AnEMEASSY ROHE I t l f I E D l  ATE 

P 
AnEns.4 C~ a a n e h o  I r r F o I a T r  

h 
A ~ E H B A J ~ Y  WDUnKCHOTT I n n r D l A T E  

AHEMGASSY BCHJUL I n H E D l  ATE 

A ~ E V B R J ~ Y  EON 1 I M ~ E D l u T E  
AnEHEASSi  BRU S E L S  I n n E D l A T E  
AnEnBASSY LOHDON IHf'EOl ATE 
AHEnBAPSY NOJJIHEHA IH ' fED I I T E  
AHEHBASSY DTTAUA I H H E O l A T E  
AHEHBASSY OUAGADOUGOU InP lEOIATE 
AHEMEAeSY P A R I S  I r t I E D f A T E  

AHEMBASSY THE HAGUE IHNEOIATE 

UNCLAS DAKAR 1 0 8 7 7  

A l  DAC 

LOCUST 

SECSTATE FOR OFDA (TED L N I G N T I  DQA/AFR AFRITR (REILLYI  
fiFR/SVA @Oil€ FOR FOUAG F A 0  BRADER P A R I J  FOR EHBAjSY REP 
(BROWN) P a  H lCHSIJX  tl lWCOOP P4O OFCD 13LOCUnl OTTAWA 

FOR C l O A  IBARCHECHATI BRU'SELS FOR EEC (S f l lOA l  THE 

HAGUE FOR n F A  (VAN TOORENI BONN FOR n1143EVCOOP LOYDOI 
FOR ODA F A A I A I  A 

E 0 12356 N/4 

SUBJECT ENEGAL GRAS:HOPDER: S I T U A T I O N  REPORT NO 8 

REF DAKAR 83853 

1 SunnaRY T P J S  C A B L E  REPORT; o t i  PO TPOI=D oc 7 
OPERATIOrG DUE TO E d D  &EATHER DM FAG P R E D m R ~ T ~ O N  FOR 

SMALL PLANE OPERATION- ON L A T E S T  DGHOR C o n n i T n E n T s  AND 

ON GODO P P E ~ ~  COVERAGE END s u n n A R Y  

2 DC-7 AERIAL SPRAYING DELAYED 914 ANO 915 BY -ToRns 
AND dEAVV WINDS I N  DAKAR OVER F IR 'T  TARGET AREA IW 

LOUAGA L INGUcRE REGION IAROUHD D4QOU HOl lST lJ  NOW HOPING 
TO LAUNCH F I R S T  3PRAYING OPERATION ~OHORROV 9 / 6  AND HOVE 
ON TO flIWEL HATAH 9 /Q  
GROUND JURVEY UORK A I D E D  BY ONE SENEGALErE A IR  FORCE 

H E L I C O P T E ~  WILL  BE C o n P L E i E D  T o m y  AIIP PEZULTJ  WILL BE 
REPORTED I N  NEXT Z I T J A T I O N  REPORT ALL FOUP HPLATNION 

SHlPHENT HAVE APRIYED AN0 NECE3'4RY L O b l  TIC; 4UPPORT I S  
I N  PLACE 

3 F A 0  HERE I S  O R b A # l Z I N G  ;HALL PLANE LOG1 > T I C S  THROUGH 
OCLALRV ntio CRIOJET CRI LE-  c c n n r  TTEE ~ H D  EXPERIENCING 
SDnE OF THE P R ~ O I C T P ~ L E  OIFFICULTIE FIO ~ O G I  TIC. 
EXPERT RR B l L t n R O  HA, 8EEW I N  COUNTRY ONE VrEK AM0 
C A N A D l A N L O G I ~ T I C ~ E t P E R T  I S D t l E  TO PRPIVE 9 / 1  FRO 
LIII-ON WITH E N C ~ P L E  E n f i n c o  FORCE NOT v E r  
ESTIBLISHED V-AID COORDINA~ING P m - F  I CLO r l r  U I ~ H  FAO 
P H I A  I 1  PREPAAATIOM TO F A C I L I T U T E  l O E N l l F l C A T l O N  OF 

INCOMING /b q 

TELEGRAM 
D l K L R  1 0 8 7 7  0 0  OF 9 3  8 6 0 9 3 8 2  6aSS 6 2 5 7 3 1  6 1 0 4 9  

SPRAYING A R L ~ J  ANC ~ X T L N Z I O H  OF U A A I O  :UPPORTED P n n  E I 
L O u l S T l C A l  PRfiANbLHE#T TO FLC COORDINATE0 PHPZE I I 
L O G I a T l C a  FPO k01'lhb 1 0  HRJE L O G l S l l C S  I N  PLACE I N  

LOVGL B Y  919 7 0  'UPPOHI F l R a T  'MkLL PLANE *PRRVIHL 

O P E R A i l O N  EROUUD OAHf i l  ONCE LARGE PLRNE OPERATION: I N  

LOUGA L I N t u E a E  IRE ConFLErEo  ETA FOR CANADIAN PLANES IS 
STILL 911s FIR ' HIPHEIIT OF 14 aos LIR: OF 
F E N !  TROTH I 0 1  I;i?O!' GCRflhllYJ h n R l  JED 9 / 4  P I  D CufdhDl Ah: 

HAVE PLACED ORDER F3a 4 i l  0 3 3  LTRS Or FEWITRCI1 I IO I I  FROM 
LOCAL I N S E C T I C i D E  PSdlUCCR WHO CAN PROVIDE 3 0  0 9 0  L T R S  

OFF THE ;HELF A D C~~~~~ GE7~lfi0ER UITHIN 1 0  oat: UNDP 
PLANS TO PROCJRE ~ ~ N O T H C U  5 5  ano LIRA OF FEWITRO~HION 
LOCALLY EST lH4TEO QLAI4TITIE: OF FEN1 1RO Ih P I P E L I N E  I S  

213 0EB L T R J  UHICH SHOULD BE EIJCUGH TO TREAT OVER 40B 088 
H A  

4 HR CAIJCIQO I DEPUTY D I P  CTCR "F FPcNCY H l t l l $ T R Y  

COOPERAT I O I i  A4G FkOlECLO ADJlaOR CHAIRED n E € T I t i G  OF 

DO~ICRJ A T  FRLIJCH CCGFESATlOtl M I - S l O l l  OH 914 
REPRCJEJITATI kc: F ROH fnO, FRd iCE k L N r O 4  I C I D A )  GERMaNY 
UWITED KINGDOH I T A L Y  JAP-t i  LEC UNDP AtlD U S A I D  WERE 

PRESENT B A ~ E D  ON DONOR R E P S  cornCtuP FOLLOUII~G IS 
R E V I S E D  BREArDOWH OF DONOR CCHTR1BUTIOtlS FOR THREE PHASES 
OF OPERAT IONS RrPORTED REF 4 
PHASE ONE IU S PLANES) 

4 U S  P L P h E S  DOLS 1 2 H J L L I O N  

U S SUPPORT AtlD COSTS DOLS 16 H I L L I O N  

COS H A L A T H  ION PUSCHASE OOLS 1 2 H I L L I O N  

CANADA F UEL C31tTR IBUTIOY C f A  25 f l l L L l O N  
U K F U E L  CONTRIEUTION CFA 5 H l l L l C N  

GERMAN FUEL COHfR l B U T l 0 N  CIA 2 5  H I L L I O N  
(TO BE CONFl f i nEO)  

OFOA T E A n  N/A  

PHASE TWO 

4 C A N A D I A N  PLnNES CON DOLS 685 Off5 
FUEL COSTS fCC* 4DAI CF4  2 8  M I L L I O N  
1 OCLALAV PLANE WITH FnO P I L O T  N / A  

OCLALAV SUPPORT COSTS ICANAOd) CFA 30 n l L L l o u  
F E N I T R O T H l O l  IENOV 'I FLY 4 13 0 2 0  HA I N/A 

ULV 503 EQUUL:, 1 7 1  000 L I T E R S  F u o n  CI IADA ( 4 0  THOUJAND) 
U IDP 155 TdOUaAtlOI JLPnN I THO1 IC) 

ULV 1 0 0 3  EQUALS I' aaa L I T E ~ S  FRDn F A O  IEEC 5 7  THOUSAI~D 
AND GERHAfIY 15 THOU U401 

F A 0  SUPPORT FOR 4 PI "P IdG TAT I 0  l N I A  
c A H A D I A N  L O J I ; T ~ ~ S  E\PERT i8I" E I I I d R D )  N I A  
FRENCH SPRf iV I I IG  OPERATIONS E t P E 9 7  IHR BALf l41  N I  A 

U S SUPPORT TO OCLALAV A I D  CPS 0 0 1 s  1 1 6 0 0 0  

PHASE THREE 

1 9 8  800 BAGS OF IN(ECTICIDE PUUOER (U K 1 

12 LARGE SCALE PRlYERS (FAOJ 
9 J A C T O  SPRAYERS IFAO/ I TALY'I 

27 F U L L Y  EQUIPPED VEHICLES h O C I  
4 SSB R A D I O S  IGfOUND TO GilOUNDl - F4O 
4 YHF R A D I O S  (GROUND TO b I R )  F A 0  

GERMANS SEEM U l L l  lNG TO P ICK UP REU41NING U S PLANE FUEL 

COSTS FRENCH PFPEAR TO HAVE ZHIFTED FOND" FROH 

F E l l T R O T H l O N  FOR F A 0  1 0  B lL f lTERAL C O N l R l B l l T l O N  OF C F L  38 
n I L L l O N  $OR LOCAL JJPPORI COSlS  FRENCH ALaO EXPLORING 
A V A I L A B I L I T Y  1 0  FRENCH UIR FORCE HELICOPTER L O C l r E D  I N  
SENEGAL FOR GROUHO "URVEY UORK FA0 NO L O W E R  HU' DUTCH 
P L l N E S  ON ST lHDBY OUTCH CONIRIBUI ION ' T I L L  R t H h I N S  TO 
B E  D E r E R f l l N E O  
S E V E R I L  DONOR ARE PREPIREO TO SUPPORT OPERATIONAL AND 
L O G I S T I C A L  CO 1, OF OCLALAV CROP PROTECTION ZERUICE 

UNCLASS I F  l ED 
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r UNCLASS l F l ED 

Dcpnr/?~lc>n t oj' Stute 
PLGE 02 OF 02 OAHAR lea71 #U O f  63 n60938L 8855 925738 A I D 4 9 6 0  
(CPSI AND SENECnLE ZE ARHEO FORCE' LOG I ' l l C S  DONOR: 

ALSO AUARE OF GO' I H I E F E S T  I N  ANY CGNTRlBUT lON TO HELP 

INCOMING 
TELEGRAM 

DEFRAY C O A T  OF n k L ~ T n l o l l  IHAILAND HA O F F E R E D  TO 
CONTRIBUTE 0 0 1 1  10 000 f OR T H I S  PURPC E WEXI OOllOR 
HEETING WITH GOS CRIQUET COHMlTTEE,IS :CHEOULEO TOHORROW 
TO R E V l E U  H A T A n  B A K E 1  GROUND SURVEY RESULTJ &MOTHER 
n E E T l N c  IS SCHEDULED s ~ a  T O  DECIDE P R I O ~ I T Y  LLLOCLTION OF 
RESOURcES 

PRESS AND T V COVERAGE HAS BEEN COORDINATED BY V S l S  

OFFICE A C T I V I T I E S  I I iCLUCE P?EqS R E L t A Z E f  M GO" PRESS 

CONFERENCE A 1  A IPPORT 913 AT L U I C H  U i CHEuCSnOOR HADE 
REHAAH; S T I L L  PHOTO' AIID VIDEO OF OJEZ4LL  O P c R h i I O I I ~  

TO DATE 2 PHOTOa W/STOXlE: HAdE BPPF-FE9 I H  THE 
SENEGALESE PRFc  I L E  S C I E I L )  Cl i  L C I f F t 7 " l T  3 *S THEPE 

WAS 1 V COJERAGE OF THE PRESS CGhrESEic E a110 A FiiE'iCH 
REPORTER (P IERPE ROC E L I N 1  FROH A ITE'IHC ' COVERED T9E 
ORIENTGTION F L I C H T  OF THC 3C 7 4 H knO H I c  f i fPQKT UAS 

A I R E D  ON FRENCH T V ON 6 BO EUENIt IG tIEVS ADDITIONALLY 
XE HAVE RECEIVED HUMEROUS E N C U l R l E S  FROn OTHER H E D l A  
OUTLETS 

6 f INAL BUOGET FOR SENEGAL ARMED FORCES SUPPORT BEING 
NEGOTIATE0 TCDAY UE W I L L  REVIEW CGA1H:T OFOA FUNDS Ah0  
PROVIDE D E T A I L E D  BUDGET SEPTEL 

7 USAlD lSENEGRL HAS CONTACTED BY PHOHE USA10 DIRECTORS 
NOUAKCHOTT BLHAKO I N 0  OUubnOOUGOU R t G d R O I f l b  STATUS OF 
SENEGAL OPERATIONa AND A V A I L A B I L I T Y  OF OC r S FOR 
A D O I T l O h A L  OPERATIONa ArTER SEPTEflBER I2 I F  HOaT 
GOVERHflENTS &NO OOYCitS AGREE ThEY ant NrrOEO RHD F u f i D l N ~  
CAN BE FOUND OR P H I L I P S  RETUR lED FROM HLVRlTAHIA  9 / 4  
C l T n O U T  H A V I N b  6 c ~ N  nB t TP O E T t R n l N E  UdFTYER H u U R I T A N I h  
SIDE OF SENEGAL R I V E R   CROSS FROH n n r 4 n  BAHEL) IS ALSO 
INFEZTED THitCUCH P R O B R B I L I T Y  CF S D r E  HIGH I t lFEaTATIOf4 
BURKI I IA  FASJO APPEARS TO 6 E  COUNTRY WITH HOST L I K E L Y  USE 
FOR LRFGE A IRCRAFT PER CABLE TRAFFIC A l l0  n l S S l O l i  DIRECTOR 
COflHENlS 
WALKER 

UNCLASS I F  IED 
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U N C L A S S  l F i E D  
D ~ p o r t n ~ c n  I of State 

PAGE 61  OAhLR 1 6 2 5 7  1 1 1 1 5 1 2  4 1 3 8  0 2 9 5 5 1  A l 0 9 a J 4  
A C T I O H A I U B B  , 1 - - -- - -- --- --- ----- - - - -- -- 
ACTION OFFICE OFDA D 

INFO A A A ~  rl  ~ i i v  R I  AFFD 0 4  AFTR DS PPDC BI AAXA 01 STAU n 
SAST E l  TFAF 82 AFDA 8 2  E S - 0 1  A A I O - @ I  A G R I - B l  RELO 8 1  
/a30 A2 1 2 1 1  

I N F O  LOG-BB INR I #  AF 0 0  C l A E - 0 0  E B - 5 8  DOOE 0 8  1 0  19 
NACE EB COnE 8D EPAE 6 0  FORE-00  AGRL-00  RF' 1 0  / 0 4 1  W - ---- - -- - - - - - @ I 5 4 6 1  1 1 2 8 5 1 2  / 3 6  

P 1 1 1 1 4 5 2  SEP 86 
F H  AHEnBASY-DAt(AR 
TO SECSTATE UASHOC P R I O R I T Y  2 3 9 0  

I N F O  F A 4  XASHDC P R I O R I T Y  
AMEMLASAY LAHAKO PRIOR1 TY 

A M E ~ B A S A Y  GANJUL P R I O R I T Y  

AMEMBASaY ROHE PR l O f  l T Y  
ANEMBASSY NOUAKCHOTT PR l O R l  TY 
AMEtlEASSY BONN P R l  ORITY 
AHEHGASAY ERUS,ELS P R I O R I T Y  
A M E ~ ~ A S A Y  LONDON PRIOR l TY 
AMENBASaY NDJAnENA P R I O R I T Y  
AnEnBASSY OTTAJA P R l  OR1 TY 
AnEnBASaY OURGADOUGOU P R l  OR1 TY 
AMEMBASSY P b R I S  P R I O R I T Y  
AnEnBASSY THE HAGUE P R l  ORITY 
AMEnGASSY B I S S A U  P R l  OR1 TY 

UNCLAS DAKAR 10257 

LOCUST 

SECSTAT l  FOR OF04  (TED KNIGHT O A R l R F R  AFR/TR N E I L L Y I  
AFn lSUA KOHE (OR F 0 0 1 b  t b 0  BRAOER P n R I S  FOR EHbAS,Y 
REP (BROWN) PASS RlCHAUX NINCOOP AN0 OECO BLOCUM) 
OTTAWA FOR C l O I  IBARCiECHATI BRUaSELS FCR EEC S f l lOU)  
THE #AGUE FOR n F A  (VAN TOOREN) 8 0 N N  FOR NINDEVCOOP 
LONDON FOR OOA F A A I A I A  

E 0 12356 U/A 
SUBJECT SENEGAL GRASSHOPPERS S I T U A T I O N  REPORT NO 9 

I DC 7 AERIAL SPRAYING OF LOUGA L INGUERE AREA STRRTEO 
SATURDAY 9 1 0  AN0 MAS COMPLETED WEDNESDAY 9 / 1 0  THREE 
PLRNfS  FLEW SOgTEES ON SLTUROAY SUNDAY AND tlONDAY 
THE fOURTH PLANE UAS GROUNDED DUE TO PROBLENS WlTH SPRRY- 
I N G  SYSTEM FOUR PLANES WIRE OPERATIONAL ON TUESOIY 
AN0 UEONESOAY SORTEES 231 680 HECTARES HAVE NOW BEEN 
TREATEO 

2 SPRAYING OF 1 3 5  8 0 0  HECTARES I N  EAKEL U l  L l  BEGIN 
F R l D 4 Y  9 / 1 1  PLANES W I L L  NOT F L Y  THURSDAY 9 / 1 1  I N  
ORDER TO GIVE SENEGALESE ARMED FORCES T l n E  TO TRANSFER 
BASE FOR SPOTTER PLRNES FROM S T  L O U I S  TO BAHEL ALZO 
BAKE1 HLS SEEN HEAVY R A I N S  AN0 OFDA T E A R  B E 1  I E V E  I T  
AOVISABLE TO ALLOW GROUND TO DRY BEFORE SPRAYING 

3 USAID AN0 CROP PROTECTION T E A M  I N  LOUGA-1 INGUERE 
4 R E I  DURING AND AFTER SPRAYING REPORT THAT SPRRYlNG 
HAS BEEN EFFECTIVE I N  R l D O l N t  AREAS OF GRlSSHOPPERa 
REACTION OF VILLAGERS HAS BECH FAUORABLE AND NO con- 
P L l l W T S  OF I L L  EFFECT& HAVE BEEN REPORTED GROUND SURVEY 
TEAUS WILL  CON INUE TO ASSESS E F F E C T I V E N E S S  OF SPRAYING 
I N  LOUGA-LINGUERE OVER THE NEXT COUPLE OF DAY WE 
ARE TRYING 10 ARRaNGE A PRESS CONFERENCE TO REPORT THE 
F I N D I N G ^  OF THE J O I N T  CROP P R O T E C r l O N l U S A l O  TEAHS 

TELEGRAM 
OAhhR I 6  5 7  I l l 1 5 1 1  4 1 3 8  8 2 9 S C 1  1 1 0 1 6 3 4  

WE1 ICOPTER 1 0  HcLl '  J O l H l  LkGP P h o l E C l  I U I I / F A O / F ~ E ~ C ~ ~  
I E A n  5URVEY CASAMnHCE 4RTf i  I N  OPOER TO DETIRMINE DrGRiE  
OF IHFE T A T I O N  I N 0  LHETHLR MALL PLANE PRAVlNb h I 1 1  
BE NEEDED WE ARE I N  COtITA'T W l l H  U A I D l 6 U I N [ h  6 l r ~ A U  

AN0 EXPECT T O  CARRY HELICOPTER SURVEY WORM INTO BORDfH 
M E A S  I N  GUlt tEC. B I S S A U  

5 ( I IU ISTRY OF RURAL DEVELOPHENT CALLED NEETING 'JF 
DONORS 9 1 9  1 0  R E V I E U  S I A I U S  Or O t £ R 1 T I O I l S  AND PLRNJ 

FOR FUTURE PHASES AS A FESULT OF T H I S  MEETl l lC AN 
OPERATIOVAL CELL COMPOaED OF LROP PROTECTION S f R Z l C E  

F A 0  C l h A O A  OC,ALAV ;RnNCE AHD USRIO WAS E S l A B L l S H E D  
AND TASKED U l T H  D E V E L O ? I N u  A D E T A l L E l  PLAN OF ACTlOU 

FOR PHASE I I I N C L U O l N u  NECrSaARY L O v l P ~  I C S  AHC GROUND 

SURVEY WORK TdE I D E A  I TO 'IAVE THE VARIOUS k D V I f O R a  

PROVIDED BY DIFFERENT DOt4ORS UOhK I S  A TEPH I N  D E F I N I N G  

THE TECHNICAL A I D  OPERATIONRL DETAILS FOR PHASE II 
RR NROEAU ?HE CANADIAN L O G l ~ T l C S  EXPERT IRRIVEO 
9 / 1 8  AND I S  I Y P E C T E D  1 3  UGRK CLO ELY WITH TYE F A 0  
L O G I S T I C  EXPERT i lR  B I L L k R D  USAIDIOFDA LOGISTICS 
EXPE$TS.ARE I N  COHTACT W l T H  BOTH OF THESE ADVISORS 
THERE REMAINS A L O T  OF WORK AHEAD FOR FRO AN0 THE OPERA 
TIONUL CELL  TO PREPARE FOR PHBSE II FAD I S  ACSERTING 
I T S  ROLE A S  LEAD CGOROlNnTOR AN0 I S  JETTING UP REGULAR 
CONSULTATIOtJa U l T H  THE GOS AND THE OTHER GO'IORS 

6 M ARE P R O V I D I N G  B U R K I N 4  FASO WlTH THE D E T A l l S  ON 
THE B I G  PLANES A S  U S A I D  OUAGA REQUESTED F A 0  REP , 
GANA D I A N E  WAS I N  TOUY nND AaKCD USL lO REP ABOUT LARGE 
PLANES BUT SEEi l cO PUT-OFF BY S l  GNIF  ICANT COSTS I W O L Y E D  

1 VE HOPE 10 F I N A L I Z E  THE M I L I T A R Y  BUDGET VERY SHORTLY 
AN0 W I L L  PROVIDE REV1 SEO BUDGET SEPTEL 

8 WE ARE ATTEHPTING TO SET-UP MEETING WlTH LOCAL 
CHEHICAL CO ON DISPOSAL OF OnUMa d n ~ b t t  &RE PFiOPESTY 
OF GOS T H I N  U A L L S  OF DRUHS AND COSTS OF OECONTAHIUA 
TION PRECLUDE CJN I O E R ~ T I O N  OF RECYCLING THESE ouuns 
FOR BURKINA FASO NEEDS WALKER 

4 DR P H I L I P *  AND U S A I D  S T l F F  RRE T A K I N G  SENEGALESE 

UNCLASS l F l ED 
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)A c D m  * - .owcrw ( 
00 BUEBC ZUf(ZN0A R U T A B H  RUPBJL BUFBRO BUTANE 

r, BUPHOL SDPBBS RUEHLD i B B P A N D  BWBBOT RVPHOO , " R U P B F B  BUPETH R U P E P B  I 
3 DE RUTADS #0381/01 256 ** 

ZNR UOUUU E Z H  
0 1311472 S E P  86 
FM A M E M B A S S I  D A I A R  
10 BUEHC / S E C S T A T E  WASBDC I H H E D I A l f E  2451 
I N F O  BUKGNHb / F A A  WASBDC I H M E D I  A T E  

7 RUTABM / A H E M B A S S Y  BAMATO I M M E D I A T E  4743 
R U P H J L  / AMEMBASSY BANJUL I M M E D I b S E  2588 
R U P H R O  / AHEMBASSY R O H E  I H H E D I A T E  2068 

1 RUTANK / AMEMBASSY NOUAYCBO'TT I Y M B C I A T P  4%22 
RUFEOL / A M E H B A S S Y  BONN I M M E D I A T E  0338 
R U F H E S  / AMEMBASSY B R D P S E L S  I H H E D I A T E  0851 

1 R U E h L D  / AMEMBASSY LONDON I M M E D I A T B  1377 
RUTAND / AHEMBASSY NDJAMENA I M M E D I A T E  0558 
R U E F O I  4 AMEMBASSY OTTAWA I H M E D I A T Z  0283 

7 R U F H O C  / AMLHBASSY OUAGADOUGOU I M M E 3 I A T E  3453 
R U P E F R  / AMEMBASSY P A R I S  I M M E D I A T E  8621 

S l U F E T B  / A H E M B A S S Y  T E E  H A G U E  I M M E D I A T E  0184 
) B U F H P E I  / A M E Y b A S S Y  B I S S A U  I M M E D I A T E  5923 

Ii T 
U N C L A S  S E C T I O N  01 O F  * D A t A F  10331 

1 
A 1  DAC 

1 L O C U S T  8 

DAKAR 3.1381 1 

C L A S S  U N Z L A S S  I F I E D  ! 
C 9 9 S E  A f 9/12/85 
h P P R V  D t R  S J L I T T L E F I S I  
D R f T D  I'D R C C 4 R N E F  C Y  Y C L E A R  1? {DO R A A R V E  

R C 3 U  GZF: K I 
3 CON J I T O  

3 I S T R  A I D  AME D C Y  
CARON 

I 

S Z C S T A T  E F O B  O F D A  { B T H I B E A U L T ) ,  D A A / A F R ,  A P R / T R  ( R E I L L Y )  
A I R / S U I A ,  ROME P O P  F O D A G  F A 0  B F A E E R  P A R I S  F O R  E Y B A S S Y  
REP ( B B O J N )  PASS MICBAUX,  MINCOOP, ANI! OECD ( S L O C U Y ) ,  
OTTAWA F O R  C I D A  ( B A R C H E C H A T )  B R U S S E L S  F O R  E E C  ( S M I D 4 1  

-) T H E  E A G L E  F O R  MFA (VAN T 0 3 R 3 N ) ,  BONN FOR Y I N D ' E V C 9 O P .  
LONDON F O R  ODA F A A / A I A  

E 0  12356 N/A 
S U B J E C T  S E N E G A L  G R A S S H O P P E R  C A H P A I G N  

, E E F  A DAKAR 9658 B S T A T E  276003 

1 SUMMARY - T H I S  M E S S A G E  P R O V I D E S  U P D A T E  ON O P E R A T I O N S  
? A N D  T P A N S M I T S  K E V I S E D  B U D G E T ,  I N C L U D I N G  A R Y E D  S E R V I C E S  

S U P P O R T  C O S T S  

1 2 FOUR D C - 7 ' s  C O M M E h C E D  S P R A Y I N S  T O D A Y  I N  B A Y Y L  E L O C Y  
A h D  C O M P L E T E D  77 000 HA O F  T O T A L  135 3ai? B4 T A R G E T  
A k E b  A S E Z O N D  RUN I S  P L A N N E D  T O H G P u O Y  T O  F I N I S u  T 3 F  

) B A F E L  Z L O C K  T H I S  d I L L  B R I N G  T O T A L  AREA "CEATVD TO - 366,000 HA A D D I T I O A A L  6 003 HA WERE T H A N ' i S  T 3  ET'IDP 
G A L L O k S  O F  M A L A T E I O N  PROM 55 GALLON B A C W L S  I N C L U P E D  I V  

) 50 G A L L O N  B A R R E L  S H I P Y E h T  

3 R E P O R T  F R O M  GROUND T E A M S  I N  L O U G A - L I N G U E R E  AND B A Y E L  
3 I k D I C A T E  M A L A T H I O N  H A S  B E E N  30-100 PERZENT E F F E C T I V E  I N  

T R E A T 1  N 3  G R A S S H O P P E R S  V I L L A G E R S  C O N T I N U E  P O  B E  VERY 
' P L E A S E D  WITH R E S U L T S  P O P U L A T I O N  I N  A R E A S  O U T S I D E  
J T R E A T M E N T  A R E A  A S K I N G  F O R  S P R A Y I N 3  

UN CLA S 

4 



q q  9 

& J *  i bS UNCLAS DATAR 10301 
1 

; fir .. 2 

4 VE CbRPfhtf REVIEWED INITIAL BUDCBT SUBMITTED BT 
AlBlXD MBCES (YHICH W T A L L E D  POLS 154.e00, I N C L ' J D I h ;  FUPL 
AT LOCAL P R I C E S ) .  BT P U R C B A S I N :  F U E L  TAX F R E E  AND 
TEBODGB TOUGH N L G O T I A T  I O N  VE H A V E  S U C C E E D E D  I N  FF I N S I N S  
AWED SZRFlCES SUPPORT COSTS DOJN TO DOLS 93,700 V O l l  
THAT GERHANY B A S  A C P E E D  TO C O V E R  R E M A I N I N G  D O L S  75 330 OF \ 
DC-? FUEL N E E D S ,  THE FIRST LINE IT34 IN P b R A  2 R E f T E L  A 
I S  ADEQUATE T O  COVER ARMED S E R V I C E S  S U P P O R T  CCSTS FROM 
ADVICE OP 3SDGET A L L O J A N C L  P P O Q I D E D  9 E F T E L  B B3TT3Y 

1 
L I N E  I S  U6 E A V E  ENOUGH F U N D S  A L L O T T P D  I N  REPTEL P T3 
COVER CURRGNT O P E R A T I O N A L  NFEDS 

\ 

5 ,  IIETAILS OF R X V I S E D  BUDGET A R E  A S  F O L L O V S  
' b - REV1 S E D  B U D G E T  

A D I R E C T  C O S T S  

A V G A S  FOR TRG F L I G H T  d R E S E R V E  
A V I A T I O N  O I L  (30 B L S  X D O L S  5 2 7 1 B ~ )  
L O A D I N G  CREI 
BUS F O R  L A B O R S R S  
S T O R A S E  C O N T A I N E R S  ( 2 )  
F O R K L I  FI 
E Q U I P H E h T  FOR S U P P L Y  T E A M S  
(REF C A B L E  D A l A R  ES705) 
M A P S  AYD C H A R T S  I 

6 R A D I O S  I N Z L  S E I F P I h G  
L A R G E  T R A N S P O R T  T a F C 3  - S U B - T O T A L  

B* BSMED S E R V I C E S  D E P L O Y V E N T  (15 3 P Y S )  

A E R I A L  O P E A A T I O N S  (2 S F O T T Z R  35' 283 
P L A N E S  1 F P A h S P O P T  P L A N G  
1 BELICOPTEZ FLIGKT TIME! 
A V I A T I O N  G A S  (75 3a8 L T S )  P N a  L U B Q I C A h T S  32 a30 
GROUND O P E R A T I O N S  ('7 S U P P O R T  V E H I  CL XS ) 2,923 
V E H I C L E S  G 4 S  (14 0 0 0 ~ T S )  AND L U E S I C A N T S  4 5 Z a  
P E R S O N h E L  ( P E R  D I E i l  F O R  50 PERS ) 12,533 
M E D I C A L  S U P P L I E S  SPP 
C O N T I  N G L N C I  1 2 P 3  - S U B  - T O T A L  ? 3 , 7 5 0  

C U S A I D  O E  E X P E N S E S  F O R  O F D A  17.281 

U NC LAS 



* -  T & ~ N D  MEU SUPPORT , 1, et 2 

- 3 7  
D. PHASE f l/111 SUPPORT 

1 
95 HOURS OF SURVEY 9, c ~ a  
3 ADDITIONAL S ~ E E C S  ENTHOVOIOGIST B 0aa 
2 ADDITIONhL WEEK PILOT/TBAINER 8 , 0 3 3  
FUEL FOB GROUND SURVEY YEBICLES 4 , 0 2 0  
SUPPORT FOR CPS PUBLIC AWARENESS CAnPAICN 4 8 3 8  

* CONTI N3ENCY 4,363 - SUB-TOTAL 37,3EP - 237 335 
) WALKER 

BT 
a361 b b 

1 
NNNN 

V Z C Z C D R B  * 

BEST Ab'rclr'~ABL& COPY 



( AHEHBASSY DAKAR 
I ~ O J R O E B C / S E C S T A T E  YASHDC CN I A C T  I M M E D I A T E  2677 
I 9 I N S O  R U h G N H A / F A d  WASHDC I H K E D I A T E  

R U T A B M / A M E M B ~ S S Y  B A M A K O  I M M E D I A T E  4772 
R U F H  JL/btlGMBhSSY BANJUL IMMEDIATE 2684 

'21 RUFHKO/AMEHE! SSY HOME I M M 3 D I A T Z  20Fe 
l f t f l a  R U T A N ~ / A M E M E A S S Y  NOUAKCHOTT IMI.iEDIATr 4424 

RUPFOL/PMEMEAISY PONN I M M E D I A T E  9945 
RUPHAS/AMEHBASSY S R ~ S S Z L S  I M M E D I A T E  8857 
RUFHLD/AMEMBASSY L O N ~ O N  IMMZDI  ~ T E  1384 
R U T A N D / F M E H B A S S V  NDJAMENA I P M E D I A T E  @57P 

3)  RUEHOT/AMEMBASSY OTTAkrA I P M F D I  4 T p  62E5 
R U P H O C / A M E M B A S S Y  OUbGADOUGOU I M M Z D I A T E  5478 
R U F Y P R / A M E M R A S S Y  PARIS  I M M E D I A T F  e m  

27 R U F H T H I ~ H L M E A S S Y  THE F 9 G U E  I H P E D I A T S  Plt5 
R U F H P R I / A M E K ~ A S S Y  B I S S A U  I t ' M 5 D I 4 T L  5942 
L T 

3J U N C L A S  S E C T I O N  0 1  O F  $2 DX A3 19543 
flfl A R  

11 L O C U S T  

0 S E C S T A T E  FOF OFDA ( E T H I E E A U L T  I ,  D A I \ / A F F ,  AZE/TR ( R Z I L L Y  
A r 2 / S d P ,  R O M S  F09 P O D A G ,  PA0 BSADZFi ,  PP9IS F02 Z X 3 A S S Y  
R r p  (EROVN) PASS MICPAUX,  W I N C O O P ,  ANII O ~ C D  ( s L o c J r ) ,  9 OTTAWA F O ~  C I C A  ( B A S C P E C R A T ) ,  SRLTSSZLS FOR S ~ C  ( S F I D A ) ,  
T h f  F b G U E  F O P  MPA ( V A Y  T O O F P Y ) ,  EChl ' i  PC- Y14DnkCCOj, 
LOWON FCq O D A ,  - -AP/PIP 

1 

Afinfl E C 12356 N/A 
S U E J E C T  SENEGAL G S P Z S h O P P P C  C S M P J  16% WDATE *O 11 ' 

1 S U r M A R Y  T H I S  P 2 S S A G 3  $ P O R T S  ON X S U L m S  OT 
G O S / E O h O R  N E E T I N G S  O F  9/53 A V D  9/25 dY1 O Y  S T 4 m U S  GF '2 P H A S E  I1 S M A L L  P L A N f  O F Z P 4 T I C I S  'ND S I Y u 4 P Y  

2 A T  P 3 C U L A P  M E Z T I N G  OY 9/43 OE M I N I  C W 2 Y  Or P J A I L  
) DEVELOPVZNT/DC!NCR G P b  S F H O P P - P  C C O n L I  Y A T I  NG PUDOUP TtES J L T S  

OF 5 I N T E R N A T I O N A L  S U Z V E Y  T C 4 ' 4 S  WPPE D ? - q F L T E 3  Y A J O ?  
- A R E A S  OT I N P E S T A T I O h  W V X F ' D O ? T 7 G  1 V  LCJGA/LIYLJF2E 

REST AVAILABLE COPY 



-. ----r. 
,a ~ A N A D I A ~ * ~ ~ D  SENEGALESE REPRESENTATIVES ETPE ESSED C O N C E R N  

TEAT PBA!!X I 1  RESOVRCES, I P P L A N T S  AND P E S T I C I D P ,  VOULD 
@J NOT BE ENOUGH T O  T R E A T  T H E S F  A R E A S  S I N C F  "HE T R E O R E T I C A L  

C A P A C I T Y  OF THE SMALL P L A N E  @ P E R A T J O N %  I S  P E T b E E N  70P A N C  
408 THOUSAND H E C T A R E S  

7 

3 YEETING OF 9/25  AS ~ E L D  A T  TRL cRor P ~ ~ O T Y C T I O ~  
S I R V I C P  A N D  WAS A I M E D  A T  B D  I YG I N C  T O G F T R P R  A L L  OF T H r  

c3 S U R V E Y  'IUf'S T O  COPDARE R E c U L T S  ANT; POPE b C C J i l l ' E L Y  
FI N Y O I N T  A R E A S  CF T N F E S T A T  TO" ANC I D T N T I F Y  APDROPnIATF 
S T R A T Z G Y  F O F  T R E f i T M 7 Y T  I T  h A S  NOT P O F S I I I T  T O  F U P T D T F  

/) d f ? l N Z  T J t  S U R V E Y  SESL'LTS S I N C E  S O Y E  O F  T u r  S I W V E Y  T T A M S  
l n n n  hk"E I V  LC!UCh/LINGUEFt  S ' J P P 0 " T I Y G  S T A Q T - U P  O F  PWAS' 11 

O P E Y q T I C N S  FROM A BAS: IN D E W A  SURVFY W3Q I S  SSINC 
I S S I S T Z C  E Y  O N 3  W E N C U  M I L I T A S Y  P X L I C O P T Z H  AYD 5 J Z E D S  
g17 t  AI, E N T O ~ O L O C I S T  F ~ O M  PSIFAS ( M S S T R E )  NEVLRTHELESS , 
V a E T I  4C d X S  U S Z F U L  I Y 2 S T b S L  I S h I h t  T P P T  C A S A H A N C S  

3 FZ?9ES5YTZ!: A S I G F I r I C A Y m  G F 4 S S g C D P F F  P P O E L F P  AYD I N  
x l I C a I ~ (  Td: O P T I O h ' S  FOQ T P  4T'-+"N? G I V I  T4F T 4 L L  A N D  
3LIS '  V T G E T d T i V F  C O V 3  T i -  POC Y N l T J 2 "  6" " 1 "  

) ! b i r I C T r T I C I C ,  I N 3  Td: P="S:pC Or " 4 '  r L J I \ F 3 S  ALI! 
S T F E ~ V : .  C A S A t A A N C r  I S  MOST * D P ? O C F T P m -  -9'3 S Y b T L  PCP '4" 

t ~ Z X P T 1 1 9 N T  I F  TUF CPt l  A D I P  t F L A N P S  A 5 f  D I D L G v E D  1'  T c "  
3 C4S!X.kkCZ, 'Th2Y W I L L  NO" P T  A 3 5 f  TG "2IJ" PS t'rlCP C- "?I 

anf i f i  1 k F Z " Z L  ArTh IM L O U S 4 / L T t i G l  EP' AS 0 5 T C i N 4 : L f  PLALN'!! 
- a L ? I Z ,  U N C Z F S C O V I Y C  TFY 52:: F3a A P D I T T C N ~ L  . C ~ ~ I n I  
3 - I L C b ? C Z S  T L ? S  r i E P L I Z b T 1  Cb F T C P l P T T I -  "-' D a F c I ? Y  rT 3" 

T I E  C S I C d E T  C Q I S I S  C O P ' P I T T T E  AK? T R E  &:PC OF TCZ C Q O P  
P ? O T L C T I O N  I E R V I C E  T O  RATS: "F7 P O S S I 3 I L I I f  O F  A C S I T I O V ~ L  

.) E I G  P L P N X P T i A Y I k G  T H E  M Z X T I V G  J S S  ALSO P C F F G L  TN 
U I V I Z Y Z N G  USsIl? C Q C P  P F O T Z C ' I C V  S L S V r *  JUP  + " j " P I h ?  
w L ; F L 3 C Z O f \  A U E  I h  R ~ V T 1 * I ' Z  P Z S L L V S  C: P 4 Z S '  1 C s C v  
G r ' C T ? C T I C i  AGY'I'l'S ,L 'r4G'7T I"11V3Lv T T C T  JSS!C" C\  
= I L & " I J I  K L ' ~ I ' S  C- L I = - -  P Z ~ ' -  ' 4 ~ ' "  I ? \  7 ~ ~ -  C~C' 

I D*C"dC"IC1\ A G S  .ITS P 5 5 C C  L 1-3: r IT* 3 P  1: l 'J? ; Z Z  3'"-L 
a 3 *'-ITmr"\  T J ~ L U A T I C I  r i T z C S T  C ' I  P - I S L  7 " = T ? ' P v I \ I -  9 3 2 s  



O N E  OCLALAV P L A N E  
SPUIING AROUND DAHBA THE OCLALAV P L A N E  B A S  AVERAGBD 
TWO S O R T E E S p A  D A Y ,  S P R A T I N G  1,500 HA A DAY A C C O R D I N G  T O  

I 9 O C L A U V  R E P O R T S  THE S E C O N D  OCLALAV P L A N E  15 E X P E C T E D  T O  
BE O P E R A T I O N A L  TODAY OR TOMORROW. I N I T I A L  S P R A T I N G  I R E S U L T S  L I T H  P E N I T B R O T H I O N ,  A C C O R D I N G  T O  C R O P  P R O T E C T I O N  

I u;) A G E N T S ,  I N D I C A T E  30-4er BFPECTIVPNESS THIS  POOR \ 

P E R F O R M A N C E  MAY 92 C A U S E D  BY T H E  P L A N E  F L Y I N G  T O O  R I C H  I A N C  C A L I E R A T I N G  THL S P R A Y  FOR T O O  Y I C E  A SWATH 
3 

A L L  POUR C A Y A D I A N  P L A N E S  A R R I V E 9  IN T H E  EVEYINC O F  
"" ,6123 A N D  I N I T I A T E D  D P E R ~ R O N S  ON 9/25. T H E  C d N A D l d N  1 

P L A N E S  4RE E X P E C T E D  T O  T R E A T  12,808 H E C T A R E S  A DAY BASED 
OY TWO dOUPS E F F E C T I V E  S P R A Y I N G  T I P E  WHICH F P P E S Z N T S  
3,20E H E C T A R E S  P T P  DAY P9P P L E N E  TFE C A N A D I A N  P L P X F q  

3 A R E  C O U T R A C T Z D  F C R  403 H C U R S  W I T H  A S S U R E D  FUEL A k n  2bCUG. 
I N S L C T I C I D E  F 9 0 H  F A 0  AVD D O V C 2  S O D S C E S  4 P V A P E N T i Y  1'4 Td' 
? I ? L L I 1 , ,  

3 
7 1 4 " - D N L T I O W 9 L  Z N 5  L O C A L  P F X S  A 9 F  S - T O A I ' ~ " J ~ I ~ T ~ ~ " S T  I 
G ? P S S h C P ? Z O  C O V T P O L  CPMP4IGh R l 3 J C  C33tEC Y J S  T V T Z i V  
I4 D4'3Q 3074; DOCUP'ZI~TARY F01 P U S d I C  T V 3 3 C r 9 4 V  

tall  N C P T - - S O U T J ,  V I T h  F O C U S  ON CAh'ADIA4 6 P l L L  PLbNZ 
C P - ~ E T I O ~ S  Js,+!r C-DUTY DISECTC? G I V T  VIL-3 I I T = = P I Z ~  

I 

~3 a14;  A ' J u a - 3 Z 3  3 J : S m I C t S  d * I C E  I ' J C L i l S E 3  S C P -  0: m=Z . 
C S I T I C I S ' S  P S L I h S T  L j v C ;  DL4hZ O P E T P T I G b S  A V 3  T L 1 0 4  
b S 2  b B I ' 1 C 3 I  EbSEI! 2 F P O S P E Q S  F R O ?  T - E  LCS ARCiLp' T I t 4 1 1 S  

3 aLSC RZQLKSTZC I N W S M A T I O N  AJiOUT T H E  O P Z B d T I t N  9 S A I P  
P4S P a O V I D E P  U S I S  WIT\  F U L L  9STAILS ON C 4 U ) 4 1 G N  A V D  TBFV 
F4VE FEZ I P ' 3 1 T I U ,  k I T h  R E P O F T E 7 S  AND P P C Y I D I ' G  

3 I N r C ? M b T I O  'Gii %?"ICLPS I N  L O X L  D'1P,SS,  a T I C n  -4; =-', 
-111"- T,- --  i";-?sCYz Cdp'Di T p t  ;C33 CCV'TT$: m - -  

"1 ':I-" A *?-I, ~ ~ , ~ T C Z U , , T  1: Pi::: 1 h 3 - - C C  
-.-.,- - - 1 I c 3  =-\,-I - c f c = - \ 4  - - t - -  J J I r  r -  "::ST> _cUV  - - -  



ACTION OFF ICE OfOn 0 1  
I N F O  PFCO 0 a l l *  O J  *I Y JJ I f F U  114 I F C V  8 3  :LOP O I  F P A  B I  

AFPD 04 SERP 0 1  ~ F T R  os s icT 81 nnao 0 1  GC-81 GCAF 91 
LAX& OI c c c n  0 2  STPG 0, STFH e l  :A:T e l  TFAF-02 FFP 09 
AFOA 0 2  E- 0 1  L A I D - 0 1  RELO 01 TELE 01 AFtiC-83 
1 8 6 3  A8 

I N F O  LOG-PO COPY 01 lHR 1 0  AF-00  C I A E - 0 8  ES-08  DODE-81 
10-19 N.CE 0 0  con[ BE sso-BB AMD-01 EPAE-oo FORE-at 
ACRE-81 RP-10 I 0 5 1  U - -------- --------- 1 1 4 5 3 2  #213532 / 4 6 / 3 t  

0 9215112 0 3  86 Z F F 4  
~n A H E ~ B A S S Y  OUAR - 
TO SECSTATE YASRDC I l U T  tIPIEDl6TE 2SR 
l l F O  FAA VASHOC I f lHEDIATE 
AHEllBRSZL 8AnAYO l PMEDl ATE 
AREflBASSY BANJUL l Hl lEOl ATE 
AHEllBASSY ROME IHIIED IATE 
AHEnBASSY NOUAKCHOTT IBHEDIATE 
Al lEl lBhSSY BONN l t lHrD IATE 
A n E n s A s s r  BRUSSELS l nn~o l  ATE 
AHEPBASSY LONDON IRHEOIATE 
AnEnEASSY HOJAMENA l n n E O l A T E  
AnErBASSY NIAREY l t 'nEDl ATE 
AnErBAS SY OTTAWA l HnEO l ATE 
~ H L ~ ~ A S S Y  OUAGADDUCO~ l n n E o l C T E  
RHEHELSSY PARIS l HYEOl ATE 
AREHBASSY THE h A t U E  1 f l n E 6 T E  '' 

AllEMBASS Y BISSAU l n H E D l  ATE 

LOCUST 

SECSTATE FOR OFDA (Tin KNIGHT1 RFR/SUA IS  .I L I T T L E F l E L D l  
OAAlEFR AFTlTR I R E l L L Y l  I F I D A S  (R STACY1 ROHE FOR FOOAG 
F A 0  BRADER PIRIS FOR EtlBASSY I iEP 18ROUNI PASS HICHAUX 
HI ~ICOOP AND o t c o  ISLDCU~I  DTTRWA FO? CIOP IB~RCHECHATI 
BRU SELS FOR EEC 1,nlDaI THE HAGUE FCR t l r E  IVAN TOGREUI 
BOHH FOE n lNDEl lC009 LDIIDOH FDR OOA F C A l A l l  

E 0 1 2 3 5 6  MIA 
SUBJECT S E M C U  GRIISZIIDPPfIL W A t l  S ITUATIOIL  WrOATE 
110 I 2  

REF A DAKAR 1 8 3 0 6  8 DAKAR 1 8 8 4 3  

cUnMARY f l l S  =Sf= REtOl lTS 01 XU£ Y D R S E l t l E  
CRlSUlOPPEU S I T U A 7 1 ~  COS * I ~ D - ~ ~ ~ ~ ~ W A T I O Y L  DWOR 
COlSENSJS RELCYED 4T N E T I N S  OF St29 W ¶/3# ON TYE 
NEED FM A D D l l i M U  Dt-7  WUY IUG U1 TPL LWCA AREA M I D  
UIDITIOWIL ~ 1 1 1 ~ ~  n m  srnrv l r  n w m A r c t :  
rawam W)IOI CMTKH~~TIIXS Q sas 4 RILLI#I r0 UIEU) 
DC-1 OPE11110*5, S P E C I F I C  REOlJl REtlEHTS FOR RESUIIING DC-1 
SPRAYIIIG AN0 L PROPOZAL FOR U S I S I A I D  C O L L A & M l I T l O N  I N  
PREPARING A t R O F E r S l W U  V I N O  W U 1 I E W T A R I  OF TUE SENEGAL 
CRA::HOP?EK C O I I I R R  C U P A l t l l  
EI ID S u t l I w t  

aeunofinr IA~IG I* LOUCI-IIIGLIERE a m  SPAUWEO 1 zm 
6 E M R I T I D W  U NYHPH: I N  O f l Z l f l F S  ff OVER 100 PER ZQlIARf 
N T E R  I #  OLOtS 4LRCPDV TRCITED IN ?HA;€ I AND W TO la11 
PER ;OURRE fKtfR I N  U U I R E L T t D  AREAS GRA:ZN#PERS ARC 
UOU l 7 T l C I l l M  ) I ILLET Clff E S T I M T E O  AREA t t E S T E D  O I I E  

THAN 21 ma SWAUE m r E a l  II LONI-LIIIGVERL t o ~ a s  

INCOMING 
TELEGRAM 

o r n r R  i t i r u  eo OF 13 0 1552' do56 D ~ I I ~ O  AIDB 
b S 8 O B B K A  UlNDOWFOf i  E f F f C T l V E  T R E L l H E H T Y O V I  I 0 1 2  
DLY IYCE tivnpn: ARE IN  r r n  oio S T H  IN T&R TILE 

L A T E J T  E-TIHAIE- 01 CRO : ARLY I~IFE:ILO IN C Y  p n r s c c  
B a X D  OH O E l a l L  u U l D l C R C P  P f l J l l L l l O H  t R 4 1 L t  uRdEV I S  
3 5 0  0 0 8  NA nor COUI~TIHG G n n u l n  CRA -HOPPER, ARE HOW IN 
RICE PADDIES CA AtlIthCE DEN:ITIE- EXCEL0 SO PER COUARt 
llETER OF CRA"HOPPER; R 3 " T L I  I H  IllMATURr AOULT tT&CE 
UlNOOU FOR TREATnEHT 1; 7-9 DAYS 

3 NEW CARE t L R H  PROPO'EO BY GOS - UlXlSTER OF RURAL 
DEVELOPHEYT CHAIRED M E T i N C  OF U L  OOlrORS OH 9 1 2 9 1 1 6  AT 
WICH nr R E p m n D  ON WOR,ENINC SITUATIOH n n o  REQUESEO 

ALL DONORS TO CONTR I B U T E  TIORE RESOURCES FOR ADDlTlaWAL 
SPRAY l l G  OPLRATJWS THE H l N l S T E R  OUTLINED A :TRATEGY 
W E R E B Y  THE 1 OCLAVAV AM) 4 CLhADIhW PLAHEI UDULO 
COtlPLETE SPRAYING OF ABOUT 3 3 8  800 HA I N  LlHGUERE 
(WITHIN 8 0  nn ~ a o l u s  SOUTH OF DAHRAI ev is171a6 AND r r E n  

PROCEED TO CASAHRNCE 7 0  TREJiT INFESTED AREAS THEfir  HE 
PROPOSED THAT u 5 at-as IIEM SPPAV~NG IN LOW ro 
CLEAN UP RENAlWlNC Ul t lREATEO AREAS If X L L  AS REINFESTED 
BLOCS AFTER A CAREFUL R E V l E U  OF THE FACTS W E  GENERAL 
COMSEIISUS OF THE OOMMIS WAS T I L T  THE SITUATION WAS BUCH 
W R S E  l H A N  O R l G l l A L L Y  &KT I C l t A T E D  A13 THAT AOOlTlONAL 
OPERATIOUS E R E  R E W I R E D  ALL AGREED ON THE D E S I R I E I L  I T V  
OF A FULLY COORDINATE IMTERNATIONAL APPROLCH, SUPPORTIWG 
COtIBlNEO LARGE IN0  S M L  PLARE OPERATIONS ALL PUDHISED 
TO CABLE TO TWEIR RESPECTIVE CAPITALS REQUESTC FOR 
llDD l T I  ONAL S?RAY 1 NC OPERAT IONS I l lC tUDlUC TVO THIRDS OF 
COSTS OF R E S U E D  DC-7 OPERATIOUS 

%SAID PLEDGE0 TO PICK-UP OTHER ONE THIRD OF DC-7 COSTS 
E E T I W G  UAS A M J O R  BRELK-TdROUM I N  REESTIBLISHING 
PRODUCTIVE A n 0  HARIWHIOUS COLLABORATlW AnONG ALL DONORS 
WITH FRANCE P L W I N G  AN ESPECIALLY CONSTRUCTIVE ROLE 

4 OOERnT 3 In CEid'LC- At i C" "I? Can-VE 'J i ' JWS - P' T ' l i  
REQUEZT OF THE t l l N l S T E R  OF THE RURAL OEVELDPHENT A 
FJLLOU-UP TECHNICAL n E E T l N G  OF THE C R I C H E ~ C R I S I S  

"-- -7- 
CDRR TTEE S OPERATIONAL CELL MET THE NEXT DAY 9 / 3 8  TO 
ELABORPTE THE OPERATIOUIIL O E i A I L S  KPRESENTATIVES FROM 
t R O P  P R O T E C T l M l  SERVICE OCLA' AV F A 0  CAHAOR A I D  & A I D  
CAREFULLY R E V l f  UED TOTAL AREA REOUl R l H t  TRFATnEHT 
P R I O R I T I E S  FOR SPRAYING A H q  SDECIF It HCED Fo i l  AOOITIOHAL 
P E S T I C I D E  FUEL AND F L Y I N G  T l H E  FOR SMALL P l4 t lES RHO 
oc 7 s BASED ON CURRENT STOCK: RYO COHTRCCT TERns 
MEASURED ACAI NST PERFDRllAhCE TO DATE THIS bNALYSlS 
REVEALED THAT 6 S W L  PLAHES C A I  C W L E T E  I B W T  3 3 8  B8Q 
HA I N  L INGUERE BY 1 8 / 7 / 0 6  A I D  TREIT AN EFFECTIVE AREA OF 
ABOUT 2 1 8  0 0 0  HA I N  C A J A ~ A N C E  WITH TkE RESOURCES ALREADY 
AVAILABLE ISflALL PLAHES HAVE BEEN TREATING EFFECT1 VELY 
OVER 3 8  BOO HA A DAY) 

A P t R O X I R A l E L T 3 2 1  l5# H A  OF U E X S E l I  t C E S T E D  MEA 
AERLINS TO BE TREATED I N  L W G A  LRER BY DC 7 S 
OPERATIONAL CELL ~ o c u s s ~ o  ON Q u E s T l o r  OF FINLMCI~C FOR 
DC-7 S AN0 C131E W WITH F O l L W l N G  FORHULA - U S A ~ O  m ~ I C K  UP DRS YEP nos r n l n m n  COSTS FOR 

CONTRACT RENEW4L F U E L  AHD LUBRICANTS AH0 :ENEbRLESE 
A R M 0  FORCES L O G I S T I C S  SUPPORT CITED REF A 

tiwaa~ 
lors*gss r 

rWomieur *jturmr# rrw u 4 WRCL rnuoucrn  1,000 
OFFICC; OF OFDA ( I  E K f P E A 7  OF PHASE I CROCUREHENr 
bRRINGE?iEWTSI 

UNCLASSIFIED 6;; / rl b, >,ku",E CCFY 



PCCE 0 2  OF 82 OLMAR 1 1 1 2 0  0 d  OF 6' 0 1 5 5 2 1  4056 843160 AIDBB(I2 
f OLLOUIRb TWI M c E l l N c  GO- PRrP,WfD I N D I V I D U A L  REOUEZTS 
FOR IJPP~WT OF t r l -  P L ~ I ~  TO 1 1  a D C A  11f lc  ~ ~ P n t l  f E C  
F R A ~ J C E  I T A L I  F ~ O  uk WE M I L L  a 0 4 1  t ONCE f l R n  
c o n n l ~ n i n ~  ant hno41t 
s R E O U I W C M N ~ S  FOR PE,U~PTION OF oc i SPRAYING - TARGET 

DATE TOR Pt.UnED GPER4TIOI, 1 0 1 9  

AREA TO BE lREATED 3 8 9  BBB HA 
ACTUAL LPRL~IUG TIME 4 onr; USING r o c - 7  s 
PESTICIDE REJUIREH,HTS 110 8 0 0  LITERS OF n u n T n I o n  
DELIVERY SCHEDCLE 1ST SHIPHEUT BY 1811 LtiD L A 3  

SHlPHEWT BY 1 0 1 8  
E S T l t l A T I D  COST D M S  f H I L L I O N  INCLUDIHG FREIGHT 

FUEL REtUlRERENTS 11s 8 0 8  L I T E R S  LUGAS 
COST DOLS 1SB 009 
SOURCE L O C l L  'VPPLIERS 
OIL REOUIREMHTS 21 BARRELS OF SHELL a v OIL 

118 6 0 U  DETERGENT 
COST DOLS 11 1 8 8  

PERSONNEL REWIREHEIITS 

BRUCE THORWLEY - EHTOf'3LOG I ST ON BOLRD 
BOB L o a n s  - LOGISTICS ETA 1013 
LYNN THOflAS - OPERATIOYS E T A  1 0 1 7  
D I C K  OYER - A RFORCE L I A I S O N  E T A  1 8 1 5  
T l G  FL IGHT CREWS ETA 1 8 1 5  

T H I S  SCYEDiRE Cl l I  BE ROJU E D  T O  SYNCRROWIZE OPERATIONS f 
U I T Y  MI I F  GO OECiSlOW M D c  THERE PLSO THERE WILL BE 
COST AND T l n l n c  A D V A H T ~ G E S  TO CLOSE CODRDIHATIDN OF 
PEST l C  IDE PROCURflENT AH0 OTHER LOG1 STICS 

* I S S W R S W  R * ' C r R T Z I I * F  5 . jn f 'QCOtMtTREl l fSFIM 
DOLS I ~ILLICU 0 3 8  n i L i l a n  FCFA w VILL LDVISE 1w TO 
PROCEED LE U l L L  RELb ON OFDd TO RENEW T C COHTZACT 
C O L S  4 7 4  8 0 8  AT DOLS 1 5 a l H A  OR DOLS bB1ACREl EXTEND 

SERVICES OF IDAMJ TKO'llc DYFR (COAT UNKNOWH TO USl l lD)  
AND TO ORDFR PESTICIDE (NO COST TO U S I USAlD U l L L  
TAKE CARE OF FUEL L U E R l C L h T i  AND LOGISTICS SUPPORTS 
UE WILL HFEO 17flcDIITE FUND C I T E  I N  AnOUNT OF DOLS 
226 # E l  TO COYER THESE C O i T S  AS fOLLOUS 

DOLS IOBOI 
- FUEL (DC 7 51 IS0 BOB 

LUERICANT: (DL-7 51 1 1  8 0 0  
5EREGAl AilnEO ZERVICE SUPPORT (INCL FUEL1 '2  0 8 8  

- U ~ A I D  OPE RATIO^^ SUPPC'IT 26 aao 
YE EXPECT GO, 7 0  H-VE DOtIOR RE OURCES L I N E D  UP BY END OF 
TDDAY SO UE CAN 4CTIVATE T H l S  P L A N  

7 COUUTRY TEM U E L I E I E S  T l A f  I(ESUHPT1OY OF DC-7 
O T E l l l T I O I S  W O V l L K S  2MO C l N I i Z  T O  mRA#GE F o r  
~ROCESSIOU*L WIEO COVERACE oc SEWECM uassnwrin 
CWTIKIL WIILI PROPOZC U S I S I A I D  COLLLBORlTE I N  
FUNDING T E l H  O r  P R O F E X I O M R L S  TO DOCUnfNT COMPLETE STORY 
ON 'EltEGlLE.E LEO DONOR SUPFORTED COHTROL PROtRlR TELn 
COULD PULL TOGETHER VIDEO FOOTAGE TIRE# l Y  FRfNCH fiNTENNE 
1, RADIO W l E C  U S l j  &?I0 USAiD LOWST CDWTRlK S T l F F  M D  
FILL II ANY CAI'; vlrn rrtv ioorre ma  TAPE IYERVIEV: 
u r T t  REV r l rmr-  nw TIE scrm ewr;~ won cniac 
T0::lUtTlES U l m  L i O f X A  &*0 USl: Z P T E L  TOIlW: Y l t l  
OUR D E T I I L E O  SWXE:rlO*- &XD E S T I 1 U r C D  COSTS 
Y A L K E I  

UNCLASS l F  l ED 

2. Lr 

lNLUlrli14b 

TELEGRAM 



) /  > OlCChS 
V Z C Z C D R B  * 

3 00 KULBC RUrONRA IiUTABfl BUPBJL RUFBRO RUThNF 
RUZFOL BUFRES RUFELD RUTANP Rb'EifOT P I V A O C  

UFPFh RUFBTB RUFEPBI 
1 l i S I A 3 S  #1462/E1 264 ** 

Zhh UUVJU ZZB 
0 1110132 OCT 85 ' TI' AKi?ILASST DA?AP 
Ti RUSHC / SZCS5AlF  YASPCC I Y f i E D I A T E  2gE1 
!hlC "3 C l G r  / i hA ZASiiDC IYVPDIAT7 

' F L l A a V l  / AYFYBASLY 3AYAi.O I f l Y f C I A T Z  4el f  
'tlFhJJ / )nEMb!SSY EhNJUL IMMEDIATE 2541 
F J P ~ S D  / h?ILMBASSY ROML I H f i 6 C I A T E  203F 
h71bN, / AME?lBASSY WOOA',CHO?T I Y f l 3 C I A T F  &471 

I n l a  SJPFCL / AHEVEASSY 3OttN I n M E C I A T Z  C5Sl 
2,F TS / AYIt,hEkSSY BPUSSESS l t l M L 3 1 4 1 1  3ES3 

.l zL -  ,, 7 -  / AhlZUbASSY LOLDCN IK+IEDIA12  1395 
i t T 4 t r T  / 4YZtlBASSY 'UCJAPBNA I W E D I A T P  E593 
D J L - C ~  / AYLHBASSY OTTkJA ItlYEDIATL a253 ' 9 d > - O :  / L1ZYBASSY OCAGAD3320b I H Y E S I A l P  5453 
- JF-F i i  / pHEYE4SSY P A S I S  I M M Z 3 I A T E  €667 
S: T;-=, / A?ILY2PSSf T l T  B A G U a  I M Y F C I 4 T r  3195 
- '==-I / 4135-;51 I I S S A U  I t l . IE11:"7 5954 - 

1 Tz I: :AZL3 vI, 5bZ?Y I=r 'I ' ird "i4;IC EVZ\TS 2' 
1' 9 .  -L: I j 33IV: r - 4  \SVITTL'  P C 4  P F F  i?ZCS2? 

5 3 L + ~ ~  ti, - F : = . , ; ~ ~ I ~ Y ~  $ 2 2  ~i ~ ~ ~ 7 5  13 

r - " 7  -- ':\ :- 3C-? S2:n'I'+; I h  ! , 3 ; ; \ -31C~~i I? ,  F L ; I C \ '  
I' : I , -  ,--- J z a >  f I Z ~ ~ T  2 -  Z J ? i ? 4 Y  C d m I \ 3  3 

, 2 ,  y -  - - -  - - , \ J  Z a I - , : : ?  '.r > - v  " '3=s I < : r  - 2 1 ~ 2  
5 -  .. s ,-- qrL qc  ;T -7  r- ;315fj - n~ , a ~ - = ~ r . -  

- y ~ - ~ -  I-. '-1 3 1 1: -,::-; 5;;Irl - I\ 7 L - T  , T ? A  
- 7  p 1 ; 1- - - . - 3 -  ; 7  3 f 

-3 f i . l  5 , " : ;  >,'5 A S  ? r ~ *  D--r;q,-* T I i w  P L - ~ J , ,  '2'' J \ t i  , 
: 4 '  " 4 ' -  r - b  - ; c 2 v n  T - t ' I I : \ ,  Tf-l 9 ) - 4 '  1" 
- ' = C - + \ S =  C r  YA,I+!j - - - 9  ? C C Y T E - ? I ; '  r L r ' 3 -  T" 
C 3 r , -  ~,ll;? OF CnL2IT FOz L5L2 l,Z12,29a prI>-T C::t- 

CD;F A T I a h S  E l  P,;TS i'4VE Ar i i l ' fE"  4 N 2  S T Y  EJ I L P Z F  ! R U E D  
0 ; f C Z . Z  GAVE 133IIIZEC L 5 S I S ' I I Z S  SUq"3Fi* P I P S T  LOAD 3 F  

P 3 S ' I I C I P E  HPS A F h I V S T  d' r A V 2  E S ' T P F L I S H E P  F L T C P T  P L 4 N  
h - I C B  T 4 , E S  AC:OUYT O F  P E S T I C I D E  D E L T V F F i I F S  AVD 
"ALI-YAUP I T A N I P  h F r ~ U I P E ? I L N T S  

U M C L A S  
- 

PfSTAVACLABiE COPY 



3. RESULTS OF SUNDhT FIELD SUBYET.  U S A Y B 4 S S 4 3 0 F  
YALIER INVITED THE A H E A S U D O R  PROP C A H A D P  , TRE FPEIJCt  AkD 'b 1i11 ISB CEARCES , T H E  PAC LOCUS? C Q ~ ~ C I N A ' ~ ~ F ,  hl.l; T H ~  
PEESIDEAT OF TPL CDICS3T ClifSXS COHUIP'fFE T O  \ISIT f h 2  
IOUGA-DIOURBLL AREA ON 1015 TO A S S E S S  FIRST-RAND THF ' G;IXSSFiCPPFP S I ' I L A l I O h  GhOUP INCLUDEC XC'II EI; U - \ I D  
DIPZCTOR, OF34 . . t k T L V O L C G I S T ,  CRG? PFOT ?C'I 02 
k . r P ~ F i ' l ,  ' J S A I L '  ACUICULTQPE SYAFF, C I T h  c r P  , 4hC 
$Z\EEAL?S' T V C f L d  5h03P 3R311 LF IN10 THFF? TEAv- 
k J I C d  E L A D E L  I P  P I i F i * E k T  D I P L C T I 3 Y s  T O  C C 3 U T  
CEASSPOPPBRS US INS YElqOEOLOt l  S U X Z S T E D  3Y J .S ' EhTO 'C5L;IZT I I T - n  2 2CUFS OF SC?V?YI'lS StdSS'131F-FS 

3JAi I r 3  TLP\SS R E F D F T I P  YEf Y 'HZAVI IYlESTATI3h'S (223-338 PLC 
SQUn": 9Z5E2), 3XC3PT IEc T b E  & ' E l  rrPE9TFI) 6 Y  i 

' CCLELni"C4VP 31) V P i 4 N l j  MA'IY aOP?Z'S Y Z c ?  0 : s - O Y S L  I f  
K I L L Z T  , I , L I J S  D L S T F j Y I Y C  T?Z CBOP J T I C J  IS 2-1/2 - 3 
kZ2 S FaCt"d4dkTS:  TKZ O l r S I i  TZAd FOLkD O L L Y  b 5 C I Y  
I N I ' L S T A T I O ~  IN 4 'FILYZSL L T d Z r Y  4PFES T Z Z A T Z 9  BY 92-7'5 
BYD SLALL PLF'vIS TZPYS t;C3Z'IF,I: FIN'rIY3S OV 9- ! ' + a  
A D ALL @,Gli',:P, T.47 =';4SSEC??'iS h " ' 2  F=ZSPJ ' :  I V  7": * E i  
X'4 E I ; f t I f I i - h T  \ ~3,'s A $ >  :?aT LL?~; :  $ c L , ~  S:=A%I ; 
~ ? t z ~ 7 1 3 ~ ~ >  *:;- d~ ' ; I~ Iz :  3 ~ ~ ' 5 5  P~L\ ' . , ; - '  ,' i j -  I-- - - - 
k r T  C l n  2 $ 7  , - T C =  5 L L  zf :. = ~ D 7 , S - ~ T L - : ~ ~ -  - \sSCzi ';I 

' :"zVS,'LYzs r TT- '-,ST P I Y - 1  Z S  ; z S a F z 2 C -  ;?-I= 
J J l J  ? l 5 Y I C  I iA?: rN  I'd c - b Z ; l L  5  ;=i>5-U?PZD C3iT'O~ : T ' P A r J  1 

f CL"irS L L Z L  S J O J \  GZi T91; C J \ 3 4 v  L7,+It; hT4:  
1 

T -  : T \  re -  < r = z , ; r r  c -  q - -  5 ,: :3\2; cc'k- ;:- - "  - OL, - F I  \Litas ,  K: r i S F Z =  , r  Z T o J L  - - -  - - r I - 3 " - r \ '  - - * l z r -  - - 
) 7 - D 1 ,  1 9  - ; Iql:' pv, 7 3 7 c  

CDVT'i 3T:" P Y 2 d h ' K ' J  i E C T 2 i i  C1 CZZ;IT 2 ; s  FaC 
G ; Q  r r g q z ;  5 : ~ s  5 ~ 2 , 2 2 2  I \  ~ 3 - 7 4 ~ : = ?  -' - NS: K - z +  - I - =  

r-::; -z>L=, z z - ,  ~ 3 < . l ~ ~  I * ) . !  z - ;  Tw:  : " \  

C : 7 \ 2 - : - 3 ‘ "  Y 3 S  7 -  ~ ; ~ - ~ : \ ¶ \ , - -  "-: 4 3 - 3  :--: - - 
" - - r ?I\: - : - - - - 7 -  p - - - - - -  - - 4 r - --  
" i L L 1 3 '  C', 7":  -r - - A  T b \ l  :-\ C l - 3  ; - L  -- 

I r q r  5 f i  - - 5  car\ , -  z-r,: A\,- - - - -  a I ~ - I ~ I  
Y - A ~  +zdys, F - - ~ j :  3 % ;  2 4 ~ : ~ )  .i:d ,>21 :> :q S:F-?--: 
1'5 I E S d  3 C d ~ ~ 3 1 T I > 4 j  r"" G s - 7  ? Z E C , T I ' k .  J-7:- 
f Lx"L-'f  \ ' J l  3- - 3 " 3 f  r" - - 3 ,  -,-- > f '  I - "  " - -  .-\-: 2 - ?  

rc- Z , d , " ) r O  f ,  1317 "C 453'5' >1'1\': ' Y  3-\51I\' \ -  : - 
"-;A'q,y Z J  3 -  AZ-51<', 5 2 - 7 ' 5  2 - j -  - = 

E-"--LS I C_' f ~ . \ ' U ~ ~ \  i . = I  1:: "3 31 7 1 /=  - - - - 
) fxtpk; ;>?CIS . 'A,:  - . n -  - - 7 -  - - - -  -, -. -8 + 1 , J s  



t 
AS SECTION 02 ' M < A R  11152 rr 

S S I U A R D . ~ E P  O T ~ E R  8 BLDCKS~RPZ,$O BE TREATED 1 4 ~ 1 2 .  . 
1 4 4 BASED ON PEsTrCIDE A Y A I L A E I L I T T ,  ~3bri 

A - f 2  rr 

DC-?'S PLlN'lO C l t E A T  50 066 BA IN t4At f -HAURET4~I l l  E O h D P  
.. 01 

J ~ Q E A  D Y  l f l / l B ,  VHICB U I ~  IhVOLYE d 580 PI11 FUN Fq3* 
DLKAR AND AN e aouP nzss  ID^, I N C L U D I N G  2 VCUP s 3~ 
EFPECPIVE SPRAYIUC TIME DC-7's DO NO1 P L I N  TO P I I  18/11 ' TO PEPHIT REST FOR CPE'rS, P l C O N G I B I O N I N C  OF PLIIKFS A Y D  
LG'UIPPENII, hND LOA?IH? OF DEST121DES \ 

7 W A L L  P L A N E  O P J V A T I O N S  THE FOUV CAhA9IhA > L \ N L S  A N D  
3h5 O C L 4 L A Y  PLANL ShAT P M A I R S  3 P E R r " I O k A l  ~ O ~ ~ C L ' J ' ~ T ,  

\ 
O P P r A T l D K S  I N  TBL' hOSiB  Oh 13/5/85, A X V I H ;  cX"AISTP!? 

\ 
A V A I L ~ B L S  F ~ E L  A N D  PSSIICIDE AT IREI?  I P S T  TcraL 4 D 7 ~  

aflo( T-[UTE& AJTER ABOU" 12 9AYS GF OPERXTIOYS IS 13a,P02 R d  
bP3rAT I O K S  APPEAP 10 dkFZ BPEX 3ENLqALLY EFFZCTX VZ '33 

81 
PEIi:EhT i R  BETii3R S R A S $ F ~ ~ ~ F ~ ~ :  KILL 2819 'I V j F a A v r I  
A ~ I A S )  FO3R C ~ N A D I A N  3 L 4 k i S  ILEr TO C A S I Y ~ ~ : ~  O V  l a  E 
LYI: S ~ O U L D  STAR5 O P Z B E T I G Y S  O/A I@/ -  > 
f .  E h " I ~ Q N w i h T j L  4SSESSYZNT E4'13U9LO;IST3 F!I?CLL3"31 
Ah11 OCLAPGS ASRIVEI OX 10/6 A99 J5aP I C T 3 C Z 3 C E C  TC fc33 

' P ~ ' O T L C T I O ~  SPftVICi Tl2i QLP4 TG T I 7 :  V i f - " t ' Z ' " ' J -  

S'YFL-S 4\I:  5,' 33; 13 * C k , ' i > 2  13:-7 " ? , 4 f J i C  
Q?5'QATI3! ,3  I F  " L z  c T ? z f ,  _ ' D ' l Y  ~ C I -  "-' - - T'.'v - !- 
yC)r 'I; :43r\ ' \hra ;p'~:;''"-~' 4":- :;& P - 9 " '  ; 

3119 G D ~ Q A ? I O Y Z  C;S a:L::s : - Z - ~ T =  C- s V a - ~  ? , ~ t z  S'Z :I&; l e r E  
F Z Y I ' T ~ C T h I O N  IV Tc I - 2 r L  99Z+S " Iv mIrS P L S C  5' 

) LOOTIYZ 4 7  J "FTC3  ST ?-J_":'I''"t, ;-^J\;  ' I = n 9 T 4 - N T  0 A'?? 6 )  Ck ZS 
I 

) 4 G<z>iL5 ADPYZCId" 2324#5 S)ITL'T" ST ? D 3 3 ' l  P C ?  
PESSMP'iICh 5:  C!PE3AT12hC *tL'ZC 
6 T 

'l.lGS 



- 
OK C LAS 

V Z C Z C D R B  * 
00 RUEHC R U I C N E A  R U T A B f l  R U F H J L  RUFHRO R U T A N T  
R U F H O L  R U F H B S  R U F B L D  R U T A N D  R U B E O T  RrlFRCr 
R U F B F B  R U P H T H  R U F B P B I  
DE R U T A D S  #L823/01 235 ** 
ZNR UUUUU Z Z H  
0 2215852 O C T  e6 
FH AHEMBASSP D A C A P  
TO RUEHC / S E C S T A T E  WASBDC I H Y E D I A T I  3151 
I N F O  RUTGNBA / F A A  VASHDC P P I O R I T r  
RUTABY / AMEMBASSY BAHAKO P R I O R I T Y  4939 
BUPRJL / A H E M B A S S T  B A N J U L  P R I O R I T Y  2671 
RUPERO / A M L H b A S S Y  R O  $ P R I O F I T Y  2113 
E U T A N l  / AMEMBASSY NO ! A K C E O T I  P R I O R I T Y  4535 
R U F H O L  / AMEMEASSY BONN P R I O R I T Y  0565 
R U F H B S  / AMEHBASSY P R U S S E L S  P R 1 3 R I T T  0E73 
A U F F L D  / AMEtti3ASSY LONDON P 6 I O B I  TY 140B 
RUTAND / AMEHBASSY N D J A H E k A  P F I O R I T P  8535 
R U E H O T  / W E M B A S S T  O T I A V A  P R I O R 1  T Y  0237 
R U F E O C  / AME H B A S S Y  O U A G A D O U M U  P B I  OR I T Y  55 12 
R U P d F R  / A M E P B A S S Y  P A F I S  P R  I O F I T Y  57214 
R U F h T F  / k?lEMEASSY T H E  B A G U E  P R I O R I T Y  3133 
F U F Z P B I  / A M E P a A S S Y  B I S S A U  P R I O R I T Y  SE60 
B'I 
b N C L 4 S  S 3 C ' I I O N  el CE * DAKAR 11923 

D I S T R  A I D  A M E  DC?l 
CflfJOV 

A I D A C  

LOCLJST 

SECSTATE FOR O I ~ A  (TYY IGBT)  , DAA/AFB,  A F R / T ~  ( R E I L L Y  1 
A F R / S $ A ,  P O Y E  F O P  F O D t G ,  F A 0  B P A D E R ,  P A R I S  Fop E"BCsSi 
C Z P  ( B R O L N )  P A S S  M I C H A b X ,  ? l I Y C 3 0 P ,  ANC O E Z D  ( S L ~ C U Y ) ,  
O I ' I A L f l  F O R  : IDA ( E A F C B E C H 4 T ) .  B R U S S E L S  10" EEC ( S P I D Z )  , 
'IS H A G L E  F O a  H F A  (VAN T o D S E ~ ) ,  BONV FGQ P ' I N D Z V 2 3 3 ? ,  
LONDCN FOP O D A ,  F A ~ / A I A  

E 0 12355 S/A 
S E N E S 4 L  C F A S S H O P P E S  C A Y p A I C Y  S I I U 4 ' I I 3 h  

1 1 SUMYARY T H I S  M E S S A G E  F Z P 3 R T S  ON TiJ? AFTEFYATn 09 
I TdE C E A S E ,  T Z E  S P E S D Y  B E C 3 V E E Y  3P T S I  S J F F I V 3 F i ,  

1 
F E S L Y I T I O N  O F  D C - 7  O P E R A T I O N S ,  'It E C Z ' R F M O h I ~ S  P 3 L 0 9  I Y ;  

I 
P I L O T S  AND B E S C G I W  G I S B F i M Z h ,  P L A N S  F O R  C F D 4  T E 4 4  A Y 3  
DC-7 C R E d  P L T U R N  T O  TBE U S E N D  S U M P P F Y  

I 2 TliZ ' I R A 2 I C  C i i A S H  33 O N 3  05 ' I t Z  TOJR L C - 7  3 P i P f  F L 4 ' q I S  
OX O C T O Z E R  3 WSICA C L A I Y E D  TST L I V E S  ?? Td??: AYP-:C44 i a P I L O T S  E N C Z k D S R E D  AN 3 U T P 3 U R I N C  O F  S Y Y P A I F Y  F731 L 1 

I S E h Z G A L E S Z  AND THE I N T E Z Y A T I C N A L  COMMUNITY I" P L S 3  
i S P A P f E D  Y E R O I C  E F F O R T S  ON TI'E P P R T  'IF FIcd'PY'K :"C 

i P Z S C U E  T E A N S  AND E F O U Z S T  ObT T F E  F I f i E S l  1 ' 4  T u n  ZKEdS 

I 
U S A I D ,  OFDA T Z 4 M  AED E M B A S S Y  S T A F F  I T  A L J O  I h ' d C L V T i '  
MANY A r Y I N I S T R A T I V E  A R R A N C I f i S h T S  I N S L U D I h :  A U T 3 I  S I E S  4 4 f  
RETURK O F  T H E  B O D I E S  T O  T H E  U S , S T 4 T Z H B t T j  T O  P 3 L I C P  
A P P E A R A N C E S  B E F O R E  T H E  P R E L I M I N A R Y  E X 3 V I F Y  L Y  'ir; 

I S E N E G A L E S E  C I V I L  A V I A T I O N  D I R E C T O R A T Z  I N 7 3  1 Hz C 4  J S Y S  9- 
T E E  A C C I D E N T *  M O N I T O R I N G  A N D  R E P O P T I N G  ON T P F  FFFPCTS CF 
TEE H A L A T H I O N  DUMPED I N  T H E  OCEAN AhD TBZ L T r l  A 

UIJC L A S  Dp '4q  lla27 
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UNCLAS DATAR 11823 
* - 4  %+ - -  
nmoBIIL SERVICE *AS BELD AT TPE E ~ A S S T  OW i s n e ' n b ~  
CONDOLENCE BOOK OPENED 

3 SLRGIO TOMASSONI WAS PULLED F90K TFIE WATEF BT TWO 
FISHERMEN WINUTES AFTER THE CRASH AND TAKEN TO TEE 
BEACE. BE WAS PLACED IN INTENSIVE CARE AT TBE P B I N C I P A t  \ 
BOSPITAL AND WAS RELEASED AFTER 49 HOUPS S I L C E  T9EN ?Z 
BAS RECOVSRFD RAP I PLY i 

\ 

4 OPERATJ3NS - THE TRPEE DC-?'ST EASED ON TBE COMPAkY 
PBESID3NT'S DECISION TO GET ON r I T k  THE J O B ,  FESUYED 
SPRAYING CN OCTOEER 11, IN LOUGI-DIOFREEL 4RE4 4VD 
COMPLETEC OPERATIONS IN SENEGAL ON i 0 / i a  IN S I X  DAYS OF 
ACTUAL SPBATING IN SEUCAL 3 B 1 , 5 0 8  aA OF ERASSEOPPJF 
INFESTED GPXSSLAKDS AND CROPS Y E W  TREATED d I T E  YALATUION 
AS PART OF l'EE EXTENDED SPRAYIN: OPFRA'IIONS B E ~ O S S P S G ' E V  
THE G3S ANE' SUPPOKTED BY THE DOYOQ COVMUYITY THE DC-7's 
ALSO SPRAYED 4 0 , 0 3 3  BA 1'4 HALI-HALIPITAXIA ON 11/14 AFT;  
8 5 , 0 0 0  H A  IN GAMbIA ON 18/19 AND 1 8 / 2 1  F I E L D  RBPOaTS 
CONFIRM THE SAME B I G 9  GSASSEOPPER I I L L  2ATES LOG;ED 
DURING PEISE I IN ALL COUWTRIES T R I  FOUR CANADIAN 
PLANES SPRAYE3 It! CkSAHAhCE ?ROY 1 0 / €  TPRGUGF 11/13 AVD 
WERE AELZ TO T R Z A T  ABOUT 1 2 0 . 0 0 a  A A  (PPPLIMIWAFY 
ESTIHATE) OF 4K3 ESTIYATEC 263,aBP PF IVFPSPED HIGPS' 
TEPPLRATUFUS A N 3  SAINS Tti3 SYALL PLANES TO 3NP 
SORTEE A DAY Am Ah AVEFAZZ OF 1 2 , 0 3 0  R 4  A DAY P31F 
OCLALAV PLANES hAD XCCIDEVTS 3UFIVG ' IRIS HOVTF l ITEDUT 
I k j U R Y  TO PILOTS AhD AXE P3Q'lAhENTL.T C J T  OF C3YYISSIOk  

5 DISCOFE2Y OF D2-7 d3BZIACi:  - RZSSL-F OPZRITIOkS  
CONTIkJZD UNTIL 1 3 0 2  3CTO2LF 16, L E E N  THE SEPPCS FOR TPE 
b1ECiIAGE AND IH9 MISSINS P I L O T  WAS PSANDONPD FOE LACY Or 
FPSOURCES WIT* YOFE C A ~ ~ C I T Y  FOR DEEP WATES PROPINS SUCp 
AS A M I ~ L  SJELP;P OQ S A L V A G E  S ~ I P  FPE P F z s I r L v r  ST T 
AhD G AVIATION COhCUIiREP IV TKIS 3 Z 2 I S I O k  3 F  TIZ C S I T P  3 F  
'IEE J C I N T  C315F.5 S T I F F ,  Gi3 PGi+SO\¶I,LY CGOSDIkITED R9S3cP 
OIZSA'IIONS ON OCTOSER a, EIVEFS TD3Y TZE V I L L A C L  3F 
YOFF DISCOVERED TEE Y Q E C Y A B E  X Y 3  $93 S T I L L  D I V I V S  If 
SEPFCH OF TBE MISSIYG PILOT 

E CEiiEMONIZS - Oh OZTObEii lE TF; U S A Y 9 A S ~ A 3 9 F T  "FZ 
PRESIDERT OF T AND C hVIATION,  SLuCIO r O P A S S 3 k 1 ,  3NT 
ACTIN; U S AID SIRSCTOF TPPYIED P Y D  PSESE%TEC 
CERTIFICATES OF MESIT AVG B N-h 3VT3CAF3 VOTOO FC T%O 
FISHEFHEN Who S4VED ~ E F = 1 3 ' 3  L I F Z  THE CEREY3NY d A S  

I 



w 
L *- &, + F r +-*+ 

~ s s I D ~ A Y ~ ~ ~ ~ T & & ~ % A ' ~ o B ~ P  $AZAB>AN 
PISBLRHAN *p \BOHB V I L L A G E  OF TOPF , NEAR 
LATER ?HA¶' E V E N I N C  THE H I N I S T E R  OF S U R A L  DEVELOPHHT 
H O S T E D  A R E C E P T I O N  I N  HONOR O F  T H E  P I L O T S  4 N D  C p E d  

7 P L A U S  F O R  BETURN - WOODY G R A N T P 4 M  R E T U R N E D  F3 T E E  
U - S  3 N  O C T O B E R  1 Q  THE P L A N E S  AND P I L O T S  P L A N  T O  F L Y  
HOHE 3 / b  O C T O B E R  25, THE O F D A  T E A Y  P L 4 N S  TO D E P k S T  b S  

\ 
\ 

FOLLOWS \ 
i 

D E H O B I L I Z A T I O N  OF TEAY H E M B E R S  

1 L Y N h  THOMAS 
DEP D A P N ~  02 35 T ~ U R S D A Y  OCT 23 V I A  P A N  AM l eg  
A F R  JP</NY 06 20 TBUPSDAY O C T  23 
DEP J F S / N Y  13 45 T E U R S D A Y  O C T  23 V I A  P A N  AM 971 
A a A  A T L A N T A ,  G A  16 50 1 

ROT: LYhN %S T 3  RETUSh T O  ATLAYTA 4 S A P  T O  PREDAR'  P O F  
! P O R f S T  S E F V I C E  M E E T I N G  I N  B I L 3 X 1 ,  27-31 O C T  
2 B R U C E  T Z O R N L E Y  
D E P  D A n A a  11 15 S A T U R 9 h Y  OCT 25 V I P  S d I S j A I k  24: 
!Fiv GENEVA 17 35 
CEP G E N Z V A  la za S U V D ~ Y  OCT 25 v 1 4  T V A  531 
ASR JTUNY 14 20 
DEP J F < / N Y  16 10 V I A  P W A  7as 
A E P W 4 S c D C  17 28 

NOTE S R U C E  W I L L  k 3 E D  R 0 3 n  S E S E R V A T I 3 E S  hT T3E STATE 
P L l Z A  E O T E L .  PM SUNDAY 

3 D I C i  D Y E F  
DEF DATAR 11 15 S A T U R C X Y  O C T  25 V I P  S Y I S S P I S  242 
ADii GEHXVA 17 35 
DEP G E ~ B ~ A  l a  za S U N D ~ Y  ~ C I  26 V I A  F J A  ~ 3 1  
AEF J ~ ~ / N Y  14 2e 
EX? J F I / N Y  15 1 2  V I A  T k A  723 
. t d ~   AS^ D c 17 za I 

N O T 3  C I C I  W I L L  NEXD ROO? R E S S R V 4 T I O N S  aT T F P  S T 4 T B  
P L l l Z A  'I3TEL, P N  S 7 N D A Y  

DEP P A I A S  11 15 S A T U F D A Y  OCT39SF 25 V I A  S d I S S A I R  243 
P Q F  G E N E V A  17 35 
CZP G Z N E F A  1 2  22 S C N D A Y  O C T 3 5 3 =  25 V I P  T d P  921 
A P R  J P K / N Y  14 2a 
PEP J F I / k Y  1E 18 V I A  P A R  !M 347 
A R R  P H I L A D E L P h I A  16 55 

N O T E  B O B  E N D  H I S  WIFE W I L L  D R I V E  T O  W A S H I N C T O N  V I 4  
U S N A - A N N P P O L I S  SUNDAY PH BE W I L L  N F E D  R E S E R V A T I O N S  AT 
T H E  S T A T E  P L A Z h  SUNDAY P M  

8 OFDA MAY W I S H  T O  D E E F i I E F  A D A Y S ,  D Y E R  AND T H 3 R N L E Y  ON 
YONDAY, G C T O B E R  29 AND S C H E D U L E  A MORE C O Y P L E T E  
D E E R I E F I N G  J l T H  T H E  Y E O L E  TEAM I N C L U D I N G  L Y N N  T a O M A S  3/A 

U N C L A S  S E C T I O N  02 OF * DAKAR 11e23 
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9 NEXT STEPS WILL BE TO 
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U N C L A S S I F I E D  
A I D  1 0 / 1 4 / 8 6  
D I R  GCARNER 
ADO:HUDDLESTON/fDWARQS:"SW 
ADO RHARVEY 
A I D  AMB DCM, CHRON 

AMEMBASSY DAKAR 
S E C S T A T E  WASHDC 

LOCUST 

A I D A C  

S T A T E  FOR OFDA 

E.O. 1 2 3 5 6 :  N / A  
S U B J E C T :  E N V I R O N M E N T A L  ASSESSMENT 

HUDDLESTON AND EDWARDS V I S I T E D  SEPTEMBER LARGE P L A N E  
SPRAY AREAS. CONTROL APPEARS GOOD AND E N V I R O N M E N T A L  
E F F E C T S  APPEAR N I L ,  P L O T S  HAVE B E E N  E S T A B L I S H E D  FOR 
E V A L U A T I O N  OF OCTOBER LARGE PLANE SPRAYING.  TWO 
O U T S T A N D I N G  SENEGALESE COUNTERPARTS HAVE B E E N  A S S I G N E D  TO 
A S S I S T  THEM. HUDDLESTON W I L L  E V A L U A T E  LARGE P L A N E  
O P E R A T I O N S  AND EDWARDS WILL E V A L U A T E  S M A L L  P L A N E  
O P E R A T I O N S  I N  CASAMANCE. P R E L I M I N A R Y  I N D I C A T I O N S  ARE 
T H A T  THERE I S  P O T E N T I A L  FOR I N T E G R A T E D  PEST MANAGEMENT 
APPROACH MODELLED AFTER HUDDLESTON'S  RANGE C A T E R P I L L A R  
I P M  PROGRAM I N  NEW MEXICO.  GROUND T E S T S  ARE I N  P L A N N I N G  
STAGES W I T H  SENEGAL CROP P R O T E C T I O N  GROUP. WE ARE 
T R A I N I N G  SENEGALESE COUNTERPARTS I N  S C I E N T I F I C A L L Y  SOUND 
GRASSHOPPER D E N S I T Y  ASSESSMENT. WE MONITORED DC-7  CRASH 
S I T E  AND BEACHES. THERE WAS NO APPARENT P E S T I C I D E  
P O L L U T I O N .  THE S P E C I F I C  G R A V I T Y  OF M A L A T H I O N  I S  GREATER 
T H A N  SG OF SEA WATER SO THE M A L A T H I O N  SHOULD HAVE S E T T L E D  
TO THE BOTTOM. W A L K E R # #  

a u t h  



6 .  

Y Z C 2 C D F E  * 
OP R U k B C  RUTABG RFFBJL PnFi iDL RUfUPS PJSAND 
RCThh' RU'EROT BUPBOC BUPBBE RVFURO RUFRTE 
DE RUqADS ~ 2 1 S f 0 1  364 ** 
ZAP V U P U U  zea 
C 31121EZ OCT 86 

EglAbH / AMEt43bSSY YAHA'O IfVFDIhTE 4P55 
h C f t 3 1  / APEBBISSY BANJUL IPHEDIATf ? A 0 1  
FuFnOY / PKEHBASSY BONN ItttlPDIATS eP71 
FLFLES / AYEHBASSY BEUSSELS lKHEDl4TE BE77 
FUTA N" / ANEHbASSY NDJ AKENA IHMEDIkTI! 0564 
GdTANL / A V E H B A S S I  UODATCBOTT I+IHEDIATE 4528 
BU280T / A H E Y B A S S ~  OTTAWA ItIUEDIAf S 6360 
FUFdOC / AtIEHBhSSP ODAGADDUG3U rHY EnIATE 5 5 2 2  
hUFHfR / bflEUASSY PARIS IHM3DILIE €725 
FLFBhD / 9MPHbASSY E ~ M E  IUt?E3TAT@ 2115 
k U F P T b  / hMEPiBASS1 TEE HAGUE IHMEDIATY E ? t 2  
ET 
UhCLAS Y L C I I O Y  d l  OF * C A C A F  12151 

L 
StA' iL '  F i r  OF54 ( t ' ; k I Z E A C L T ) ,  AFF / S * h  (S.J. 51TVlrpI ' i f  7 '  
D!A/bfT AfZ/TF ( F E I L L I  ) bP/74S I F S T A C Y ? ;  F G M I  F3; F7EA; 
) ~ b  Br iADiF ,  P h h l S  FOP BPBASST REP. 1EQOJW) PA55 "lICUAUX 
~ : ' - c c I ~ F P :  ~ F C L  ( S L O : ~ Y )  D Y X ~ L  ~ 3 ;  czca ! T ~ F : = L C F  T,, 
5' 'JSSPiZ FCh E ,C [ z J ( I P A ) ,  T V r  9FGbZ ?DZ Plf G ( t f  N 7331.' .I , 

C i C 4 Y  f C F  K I I D E F C C C P ,  LC'5Df PG4 OD; 

EJVlPAhY. T E 1 C  IS THF SSCCZD ' a E E Y L Y  L Y O I F C H u F " J ~ 7  
ES.CFqSMTh'I BEPC:I PROM F U F > L E T I D i \  Ah- EDYArTS " n I 5  
ErPCRT C C N T A l r r S  TrIE FINAL D ~ T A  Dh E F F f C P C Y  EUD 
E N V I R O K Y I h T A L  IMPACT DP V E h  LAFGF FLAME U P E P C T 1 3 1 b S  i b  

C ~ G f 4 d  C f h T i b L  SEhEZiL A h D  T I 5  SYALL PLbEP C P f f r A T T C ' u .  T t k  

SOUTBLPN SEALGAL. PPELXHIkApY h O T f S  Oh C60P T O S S E S  8'5 
1WCLUI;ISI'. 5TA)UGbh:IZEn R B S E P 9 C h  T ~ C F N I Q U F S  * S E E  UCFT I "  

0 tor': L C C A T I C L S  I N  T'IF ncPTb CreTPAL C O N T ~ C L  Z D L -  F ' V ?  
T 3 C A I I O h S  VET£ S'iLi,!Ei 13  T k r '  SDllTiF O N E  SI'YUE ' 



0 
3. OPERATIONAL CONSIDEPATf ONS ?Ok L4BGE A N D  S N L t  
PLANES I b k  OPPWA'l IONS PKd f ~ S 5 ' I C l b k  B A ~ D L I N C  h N D  

0 ICA-lbC €I. ? & I  LhRGa P L A N Q  OPEllhTIOYF D I P E E S l D  El TRP 
At>& ICAMS A \ D  Til l ,  SHALL PLAhE O P E A A T I O N C  D L R E C T F D  PI TBS 
C b h h D x ~ h ' s  B F I I E  OYhLUblPI). 10s LAR;F P I A k E  O P F R h T I O N  Y A S  

C 'Wh3 T: EL VLFY Y f l L  OhGANIZBD WITH A N  EICFPTI3NbItY 
5IGE DFGPkE 09 ADBEBENCE 10 SPFBTX AND EVVIPONYENTFL 
F20TPCTIOUS* TaE C 4 V L D I A N  OPGPkTIO* WAS ALSP Y F C L  

C\ OFCAhIZE? A I L  S'JPExVISED. 

a *  C F O F  LOSS ASS&SSMERT:  Ik Tf!B LAPZE PLAk? A P E &  I h  
0 S E h i C d L ,  HlLLf* LOSSES PH3M CPASSBOPPER D R M C G E  LLNSED 

FtOr 15 TC 3Q PERCHNT I N  CiPEAS TRBATEI)  I N  S E P T E Y B E P  TO 78 
13 82 PSRCTCKI 1% AkEAS K O 1  TBi3LTED UNTIL O S T 3 B E P .  Tl IC  

G CCWGLEF TRrATHFhiT kAS MADE PRIOR TO EX CLIYINC V TdE 
L t S 7  G f h L k A T l O h  U R I C 8  S H O U L L  PESUL? Ik G P E 4 T L T  R f D U C R G  

(IRUU P:POLhl:OhS I N  1987 I N  TBE 1RRAP45WT 4kEAS. I 

0 I h  T r L  SKALL P L A Y L  SPRAY IIZLAS I \  YF) S O U T Y .  CP31 L9'S 
CUZ 50 CRASSFOPPEGS Y b S  MXhiIHAL VPPN E I A L U k T F t  I h  
YID-OCTCEER. T ICr LOSSES AVXRA3FC AEDUT 5 PEFCrYT. 

C E4S'idPF FLZIlhG RBSJLTXZ I N  25 F Z F C I N C  D A 4 C Z P i  H 3 Y I F P 2 .  
T n F , R E  L P S  M O W  ADEQUkTS GRASS FOE L19 t :TDC SO 
DAt 'AGI  k B S  OE L I T T L E  I H P O T T A k C E .  'kE GYEFTIS? 9AYF:E I S  

0 1% C O R N .  A P P A ~ S ~ T L Y  21) PE2CZn"l O b  T'E C O k h  r t S  t05' 
F : E F J h , f  E l  GcASSkOPPZiiS AY3 BIHDS. TSFFb V 4 r  qL  
ArFf  E C i r z L . 3  L35S I h  R l I L r T  OR SPJF("JF,H 10 >FPSSP3P?Y2S I 

C T P E  C,ITAP{uC' 

'. 2NOlkOh '  Fl:%L ~ ~ ~ P R c Y :  hO AT\VFFSZ E I I I I I P O W u E \ l p r L  C : ! F L C I S  r i i r  APPITFEIT I h  I h ?  N O F 1 6  2Fh:r tT c I k 7 r F ' l  A -  1 

Y r 2 k 5 V 7  L I  11 5 I?:-?*:. h?  C P E N V  1 .  PI  1 - A \ -  F>?:->Fd 
* - FlFS PO! L' ih713hC,  r s ? E  D Z T I C T L  1. : s 4 $ ? 1 C I 8 L  F ' t ' 3 F # N V ~ 4 " k :  

C TlFEC'PS f + C L L ? E ,  hT3GCFD F L Y  Atir 10C2UIqO P O P L ' L ~ T T O ~ L  

:!?? S p r d L  FLARt SPFbl  A R E A S  TPEATL; d l T E  FEh!fP?TllOh 
0 I L L  S O U T P ,  H O  A E V P P S E  ZhVIYONRBh? T F I E S T S  .ZQP 

O F S E P ~ E L  EXrkPT IOp T H E  F3LL3WING ISPLATE3 CEPC!"TS * F : Y C  
l ihr  SIF? E I L L S  ;Err H E P 3 E l Z P  5U9 Q Y P X O ' S  Ci3+1IDYTI. - ? A  

0 OBI A B L A .  A S I S ~ I F I C ~ N :  T~~~ OF C R A B S  W A S  :OWi lFr (Tr .  - 
E L C R  P O h P Y E Z F  LOSSTI  VSFS OBSBRVEP IN h FFY SI' ioS.  

0 6 .  I U ~ V F L  CO4SIL1Lr4 l IOhS  PZP 18@7* I K ? i t . S : F 1 F >  9:n7" I : 
l h -  A P 3 : Q Y  I L : 2 ? F c T F T  P I S :  P A h D 2 r y  NT ?nZ:P4y 'TF' I -  

C 
S i F 3 h G L I  hkC 3{4ht..iuf rS.  
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