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EPA 


FAO Code 


GDP 


GOA 


HW 
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IPM 
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Dermatophilosis (cutaneous strept..hricosis) caused
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Government of Antigua
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Integrated pest management
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No effect level
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(USDA)
 
Pilot Eradication Project to eradicate the tropical
 
bont ticks from Antigua
 
Parts per billion
 
Parts per million
 
Parts per trillion
 
Caribbean-wide TBT Eradication Program
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Amblyomma variegatum
 
U.S. Department of Agriculture
 
Veterinary Services (APHIS, USDA)
 
Wettable powder
 
East Caribbean currency (exchange rate, at the time
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EXECUTIVE SUMMARY
 

The following summary is arranged by the tasks that were
agreed to in the scope of work.
 

1. 
 ACARICIDE EFFICACY, TOXICOLOGY AND TREATMENTS (pp. 5-11)
 

Findlingqs
 

Two pesticides, amitraz and permethrin, are approved for
procurement and use on Antigua for this Project.
Additional pesticides are approved for research station
 use at Marie Gallante per Executive Summary element 67.
 
There is considerable USDA/APHIS experience with, and
data on, the two proposed acaricides, including their
use in current cattle tick eradication program in Puerto
 
Rico.
 

Both are registered in the U.S. for control of ticks on
the appropriate livestock. 
Amitraz, sold as Taktic, and
permethrin, sold as Atroban, are not systemics or
 
cholinesterase inhibitors.
 

2A. ACARICIDE APPLICATION (pp. 11-15)
 

Findlincts 

The size of the standing national herd is approximately
 
47,000.
 

Animals will be treated (i.e. sprayed) in a chute.
 
Applications could follow standard safety and treatment
procedures, as provided by APHIS Veterinary Services
Memorandum 556.1; but there is no mention of procedures

for treating sheep or goats in the above.
 

If the existing, standard safety instructions are
carefully and completely followed, the chances of
 overexposure will be greatly diminished.
 

Recommendations 

Standard USDAJAPHIS animal treatment procedures shouldbe used as a basis for developing policy for the PEP(Pilot Eradication Project) on Antigua, modified asappropriate to maximize safety and efficacy based Gn
!ocal conditions. Protective clothing is veryimportant. 
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Specific procedures should be developed for treatingsheep and goats in a safe and efficient manner. 
Selection of treatment and storage sites aridtransportation routes must be done with great care so asnot to be located near/in habitat for endangered orlocally-important species. 

In view of the aquatic toxicity if the chosenacaricides, treatment sites must be selected and/oraltered, in order to prevent runoff of acaricides intosurface waters or estuaries. 
2B. POTENTIAL OFF-SITE IMPACTS 
 (pp. 15-21)
 

FINDINGS
 

Livestock owners currently use a variety of pesticides
(some of which are extremely toxic to humans) on a
variable schedule.
 

There is widespread and improper packaging and a lack of
instructions for proper use; and children, adults,
livestock owners and distributors are exposed to these
chemicals on a regular basis.
 

Livestock owners practice "pest management", triggered
by a variety of concepts of "threshold". They don't
expect "eradication" and, therefore, don't have that as
 a concept.
 

It is possible that livestock owners might continue
pesticide use outside the PEP for convenience and/or if
fly infestations exceed their personial "threshold",and/or if incentives to participate are not adequate.
 
Under the APHIS proposed PEP alternative, pesticide
exposure to non-project personnel will be reducedsignificantly if ofuse locally-sold pesticides isdiminished through widespread project compliance, anderadication is perceived a5 being accomplished. 

Recommendations 

Provide adequate incentives for livestock owners to
participate in PEP.
 
Proper public and PEP personnel education before, duringand after project iL-recommended. 

Before: to prepare livestock owners, their 
families, distributors and the public, in general, 
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for the PEP (e.g. make them aware of the problems,incentives and other opportunities and encourage aparticipatory role by the public). 
During: to maintain their involvement andsensitivity to pesticide dangers and what theproject is trying to accomplish, and provideetdbark on success. 
Afte.r: to continue necessary feedback on progressand, hopefully, the success of the project. 

3. IMI-iCT ON NON-TARGET ORGANISMS 
 (pp. 21-38)
 

3A. TICK - DISEASE RELATIONS AMONG CATTLE 

Findings
 

Circumstances on Antigua suggest that enzootic stability
exists for heartwater and dematophilosis associated with
the TBT, and for anaplasmosis and babesiosis associated
with the cattle tick, Boophilus microplus. That is, a
balance exists in the national herd between immunity to
these diseases, the vectors and the disease organisms
resulting in few observed cases of clinical disease.
 

Because a successful or-partially successful eradication
program would result in immunologically - susceptible
cattle (enzootic instability), any future reinfestation
of heartwater - infected TBT will likely result insubstantial mortality and/or morbidity due to both

heartwater and dematophilosis.
 

Similarly, if cattle ticks are eradicated, or suppressed
as 
a result of the PEP, the calves born during and after
the PEP will not be exposed to .Babesiaand possibly
Anaplasma infections. 
Withuut these challenging
infections, animals will not develop immunity and their
susceptibility could result in substantial morbidity and
mortality, if infected vectors return.
 

Recommendations 

Surveillance for TBT, the cattle tick, and tickbornediseases on Antigua, prior, during and after the PEP isrecommended to alert personnel for necessary actionagainst tick reinfestation and required diseasemanagement, as a result of induced enzootic instability.Appropriate personnel and laboratory facilities will
need to be established.
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3B. 
 FACTORS INFLUENCING MAINTENANCE AND REINTRODUCTIONS TO
 

TARGET AND NON-TARGET ORGANISMS
 

Findinag
 

Livestock can enter Antigua from several ports but
facilities for holding, inspecting, tagging and treating
incoming livestock are inadequate or absent.
 

More than 12 smaller islands surround Antigua and some
are capable of supporting TBT but their infestation
status is unknown. 
The same is true for Antigua's
sister island, Barbuda, which contains approximately

1,300 cattle.
 

Wildlife are likely important hosts for TBT on Antigua,
and possibly Barbuda and other surrounding smaller
 
islands.
 

A total of 47 migratory bird species have been reported
for Antigua, of which 32 are abundant enough to play a
potentially important role in the island-to-island
 
transport of immature stages of the tick.
 

Recommendations 

Facilities should be constructed to inspect and processincoming livestock; and restricting the number ofavailable ports should be considered. 
The status of tick infestation and possible wildlifevectors on Barbuda and the islands surrounding Antiguashould be determined by reliable surveys as soon aspossibie. Wildlife surveys will be non-lethal andendangered species will not be captured. 
The surveillance program prior to, duiring and after PEPshould include the capture and examination of kcYwildlife for ticks and banding of key birdlife toelucidate host role and migratory ehavior. Under nocircumstances will this Project take or encourage anyeffort to control or kill wildlife. 

3C. 
 POTENTIAL EFFECTS OF PEP ON NON-TARGET ORGANISMS AND
 
MITIGATION
 

As a result of historic habitat destruction, human
disturbance and the introduction of the mongoose and
other exotics, Antigua's wildlife is somewhat
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depauperate, with much of it only remaining on the coast
and off-shore islets.
 

Most of those vertebrate species that remain (both
native and introduced) have adapted to disturbed areas
or are generalists that can survive in a number of

habitats.
 

Three endangered species (an iguana, a blindworm and the
peregrine falcon) have been reported for upland Antigua.
In addition, the estuaries support important nesting
habitat for seabirds and 3 endangered sea turtle
 
species.
 

About 10 locally-important (i.e. "game") species (i.e.
pigeons, ducks, a dove and an exotic deer on an islet)
have been reported for Antigua.
 

Several key watersheds exist, which provide water for
human use and/or supply water to productive estuaries.
 
Much of the available environmental information examined
(e.g. on endangered and game species and important
estuaries and watersheds) was either incorrect and/or
incomplete upon ground-truthing.
 

There are serious limits to the degree to which
Antigua's environment is representative of the larger
Caribbean environment; one which spans 1,200 miles north
to south and 1,500 miles east to west.
 

The migratory birds and other vertebrate wildlife vary
considerably from one island grouping to another. 
This
situation also applies to those considered endangered or

locally important species.
 

In addition to many species that are considered of local
importance, IUCN lists 5 mammals, 37 birds, 23 reptiles
and amphibians and at least 38 species of invertebrates
for islands that could be included in a Caribbean-wide
 
TBT eradication program.
 

Amitraz is highly to moderately toxic to fish, highly
toxic to freshwater invertebrates, highly toxic to
estuarine/ marine species, relatively non-toxic to bees
and other beneficial insects, slightly toxic to birds
and moderately toxic to mammals.
 

Permethrin is very highly toxic to fish, freshwater
invertebrates, estuarine/ marine species, bees and other
beneficial insects, and practically non-toxic to birds

and mammals.
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If either of these chemicals are allowed to enter
surface water or receiving estuaries, substantial

mortality of aquatic organisms could occur. 
However, if
application sites are 
chosen correctly and acaricides
are applied in the correct manner, and contained onsite,
the chemical and physical characteristics of amitraz and
permethrin are such that the degradation and movement of
these chemicals and their degradates would not likely
pose a threat to any endangered or locally-important

species.
 

Recommendations 

Acquire satellite imagery for any islands to be includedin a Caribbean-wide pkogram, so that locat ng andassessing wetlands and other features can begfacilitatedin a cost-effective manner. Before spray and storageareas and transportational routes are determined, keywatersheds (that provide water for human use and/orsupply water to productive estuaries) should be clearlydelineated so they can be avoided. 
In that EPA has requesped additional information fromNOR-AM Chemical Co., dealing with the fate and effectsof Amitraz which could he relevant to the project/program, EPA should be requested to keep AIl and PEPpersonnel apprised of new data. 
Monitor pray areas (pre-treatment, during treatment andpost-treatment) for a the presence of endangered orlocally-important species, and (b) the presence ofwidely-used pesticides and the possible movement ofapplied acaricides (in soi! and relevant wildlife).iven ihe chemicals' high toxicity in water, tioe Projectshould coiect and analyze water samples from selectedstreams, ponds and estuaries to insure that pesticidesbeing used are not finding their way into these waters. 

As per Congressional direction, mitigation shouldinclude the identification and feasibility determinationfor various people, land and wildlife managementtechniques that would maintain and/or improve biologicaldiversity and Iongterm productivity. These shouldinclude priorities already identified by Antigua andCaribbean-wide conservation organizations. 
4. 
 TRAININGAND SAFETY OF PERSONNEL (pp. 38-40)
 

Findings
 

There exists in USDA/APHIS, VS Memorandum 556.1 a
requirement that all project personnel who work witi 
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pesticides be trained in their use. 
This training is
mandatory. 
Also, the labels for Taktic and Atroban
contain specific measures to use if the applicators are
poisoned by the acaricides.
 

Recommendations 

PEP Personnel must be given adequate training in thecorrect and safe use and-handling of these pesticidesincluding how to recognize and react to symptoms ot
poisoning. 

Successful completion of the training course should bemandatory before personnel can h'e certified to use thepesticides. 

The PEP should be responsible for: monitoring thephysical well-being of project personnel, and selectingand approving one or more appropriate physicians, whoshould be provided background information on amitraz andpermethrin, including clinical toxicity and treatment
procedures. 

5. PESTICIDE STORAGE, DISTRIBUTION AND DISPOSAL 
 (pp. 40
44) 

Fintings
 

There are guidelines presented for storage, disposal and
transportation of pesticides in USDA/APHIS, VS
Memorandum 556.1. 
Also, the labels for Taktic and
Atroban list explicit instructions for storage and
disposal of pesticides and containers.
 

Recommendations 

Pesticides used should be under the direct control ofPro ect personnel, who should follow the appropriateAP.IS policy memorandum, modified to deal with therealities present on Antigua. 

It will probably be necessary to build an acaricideevaporation tank, where excess unused acaricides can bestored until water evaporates. 'this tank should besurrounded by a fence and protected from excessive rain
to prevent runoff. 
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6. AVAILABILITY OF ALTERNATIVE NON-CHEMICAL TREATMENTS
 

(pp. 44-48)
 

Findings
 

Five options were identified. Options 1 (no action
alternative) and 2 (IPM with current management levels
and no expectation of market changes) were deemed
 
identical.
 

The most successful and relevant IPM methods for
managing the 3-host tick on Antigua include: 
 resistant

cattle and vegetation management.
 

The selection and introduction of more resistant
cattle than already exist on Antigua would have to
be done very cautiously, if at all. 
All previous
attempts, through livestock importation, have
failed. Artificial insemination technology has not

been attempted in this regard.
 

Pasture improvement could reduce tick numbers.
Certain grasses or legumes, which trap immature
ticks, might decrease tick numbers if these plants
could be maintained in fairly pure stands.
 

Given the nature of the people, their cultural
background and current priorities, IPM techniques

requiring major changes in forage production and
range management seem unrealistic, without substan
tial outside assistance.
 

Options 1 and 2 would assure continuance of present

practices and problems, which include: 
 loss of cattle
and cattle products, misuse of acaricides (and resulting
poor efficacy, animal loss through toxicosis, and human
and wildlife exposure and impact).
 

Option 3 (i.e. IPM under improved management with
expected market changes) would require intensified
 
management; and TBT and related diseases would still
remain resident, requiring continued inputs for tick
control and disease management.
 

Options 4 and 5 extend from TBT eradication, which, if
maintained, would stop the threat of heartwater

transmission and likely reduce the incidence of
dermatophilosis to pre-TBT levels of rare cases.
 

Option 4 (i.e. TBT eradication with present management
system) would exist if there are no incentives or
organizations to promote livestock production
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improvement. Management would remain as is but
acaricide use and misuse would decrease. 
 Finally, there

is a potential for increased production, possibly

involving successful importation of improved breeds.
 

Option 5 (eradication plus intensive efforts to improve

management) would result in the potential for the
greatest improvement in cattle production and industry

self-sufficiency.
 

7. RESEARCIT ACTIVITIES (pp. 48-54)
 

Findings
 

While on Guadeloupe, the following findings were
 
obtained:
 

This eradication Program is not related to the AID
funded Project on Antigua, but the AID Project

would take advantage of it by observing that

Program and exchanging information. However, the

AID Project should cooperatively fund activities at

the Guadeloupe research station as described below.
 
Dr. Fifi indicated that the French Government is to
be approached to provide $10 million French francs
 
($1.66 million U.S.) for a mandatory TBT
eradication program on Marie Gallante. 
Cattle,

sheep and goats (possibly swine) are to be treated
 
every 2 weeks with Amitraz or Butex sprays or

Bayticol pouron. 
An excellent opportunity to learn

and exchange information with the Antiguan project

is provided.
 

The present control program on Guadeloupe (i.e.
spraying cattle with Amitraz) is poorly done but

demonstrates that the Government would do something

(i.e. spray cattle) if owners wanted that to be
 
done.
 

Attempts to improve the Creole cattle on Guadeloupe

have failed due to the loss of most of the imported
cattle as 'the result of TBT, HW (heartwater) or DER

(dermatophilosis).
 

The French scientists on Guadeloupe are receptive

to a cooperative USDA/ARS research program. 
They
have cooperated in the past and have demonstrated
 
that they are competent, aggressive and welltrained scientists. They have an appreciation of
the TBT and its diseases and are recognized for
 
their previous research.
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Recommendations 

Research should be designed to provide information to(a) strengthen and improve the PEP on Antigua andelsewhere, and(b) help participants and donors to makedecisions on a Caribbean-wide program. 

Cooperative research on Guadeloupe should include: 
A laboratory-based in vitro project to determinethe susceptibility of the TBT to acaricides. 
In vivo test evaluations on efficacy of newacaricides on cattle under controlled researchstation conditions. No use or testing of non-EPAapproved pesticides will occur outside the research
station. 

Evaluation of commercially-available, U.S. EPAregistered acaricides for the control of TBT on
cattle, sheep and goatks. 
Development of techniques to locate TBT on cattleand in the environment. 

Continued survey of domestic and wild hosts for
TBT. 
Observation of the French TBT Eradication Programon Marie Gallante. 

Research on Antigua should include: 

Identification of which migratory bird speciesexist in close enough proximity to livestock andother tick hcsts to play possible roles in thelocal and inter-island transfer of immature stages
of the TBT. 

Determination of which migratory .birds and otherwildlife are hosts of TBT by examining relevantspecies (e.g. cattle egret, mongoose, carib grackleand any non-endangered other species found inassociation with cattle). 
Periodic capture and examination of those species,excepting endangered, found to be consistent hosts(as part of the monitoring program) to determinethe dynamics of any changes in TBT numbers. 
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8. RISK/BENEFIT 
 (pp. 54-67)
 

Findjncr
 

Livestock contributes 2-3% of the GDP (versus 6% for
 
total agriculture).
 

Livestock, however, are very important to the Antiguan,
 
as a store of wealth and tradition.
 

The impacts of the PEP are as 
follows.
 

Direct Impacts: 
 A total annual savings to the
livestock owners of approximately U.S. $1/4 million
(or almost $6 million over 50 years @ a 6% discount
 
rate).
 

Indirect Impacts: Avoidance of economic loss to
the Antiguan economy of U.S. $145,000 per year (or
$2.3 million over 50 years @ a 6% discount rate).
 

Total economic loss to Antigua, because of
dermatophilosis, is estimated at U.S. $360,000 per
year (or a present net value of U.S. $5-6 million
 over 50 years @ a 6% discount rite).
 
Benefits to Antigua from the PEP are less than 0.1% of
GDP. However, the economic impact on the livestock
industry would be a more significant 2%, with a
benefit/cost ratio of 2.8 
(based on the estimated

project cost of U.S. $2 million).
 

The Antiguan Government has set goals for selfsufficiency in agricultural production. 
Under this
scenario (i.e. 90% self-sufficiency), 
the benefits to
Antigua could be more than double those estimated under
the baseline scenario.
 

Recognizing the management effort necessary to achieve
90% self-sufficiency, an integrated pest management
program, if possible, might prove as cost-effective,
especially since the majority of economic benefits will
 accrue to livestock owners.
 

Recommendations
 
Estimates of economic loss are 
based upon secondaryinformation regarding the effect of dermatophilosis anaverage daily gain and mortality. The pilot TBT projectshoudamake a considerable effort to measure the effectof dermatophilosis on average daily gains and mortality. 
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Where livestock owners are required to bring theiranimals for treatment, in such a way as to interferewith normal management of these animals, a "cost" willoccur and it should be considered as such. 
Quantification of costs for any human pesticide toxicityexperience prior to, during and after the PEP, would bedesirable and would facilitate a better approximation ofthe economic impacts of the Project and Program. 
Eradication of TBT may result in the eradication of thecattle tick and the diseases associated with that tick.
The existing immunity to these diseases may be lost suchthat any reinfestations of the cattle tick will subjectsusceptible animals to substantial losses. Provisionsshould be made to document and quantitate the costs ofthese events, and managing disease outbreaks should theyoccur, in order to better approximate the economicimpacts of the Project and Program. 
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BACKGROUND
 

Section 1304 of the Omnibus Diplomatic Security and
Antiterrorism Act of 1986 entitled, "Eradication of Amblyomma
varieQatum," states that for fiscal year 1987, not less than
$2 million will be available for the sole purpose of
controlling and eradicating the tropical bont tick (TBT),
Amblyomma variegatum, in bovine animals in the Caribbean. A
feasibility proposal (IICA, 1987) listed a variety of
management techniques for the control of tropical bont tick
including the voluntary and mandatory use of acaricides,
which requires that an environmental assessment be conducted
in accordance with A.I.D.'s environmental regulations (22 CFR
 
216).
 

The Bureau for Latin America and the Caribbean of the
Agency for International Development (AID) contributed to and
worked closely with USDA, IICA and the U.S. National

Cattlemens Association on a feasibility proposal for the
management of the tropical bont tick and its associated
diseases in the Caribbean (IICA, 1987). A variety of policy,
technical and environmental issues have arisen which l'ere not
adequately addressed in the feasibility proposal. 
The
proposal indicates, however, that the TBT and its associated
diseases, heartwater and dermatophilosis represent an
important threat to surrounding countries with significant
livestock industries. If heartwater and TBT vector were to
be introduced to Florida, the cost to the cattle industry
would be tremendous. It is also important to note, however,
that competent tick vectors for heartwater are already
present in Florida and the Gulf states 
(Amblyomma maculatum)
and in Central and South America (Amb omma cajennense)
Therefore heartwater could become established without
establishment of the TBT. 
In contrast, the economic impact
of the TBT to each individual Caribbean country is minimal
given the minor importance of the livestock industry in the
Caribbean. Heartwater is only present on three islands and
has not spread at the same rate as the tick. 
The
relationship of A. variegatum and Dernatophilosis

congolensis, the causal agent of dermatophilosis, is however,
less clearcut. 
But the incidence of acute dermatophilosis

increases greatly when the TBT is found on an island.
 

For a Caribbean-wide program it is estimated that
between $26 
and $35 million would be spent on eradication
which would include considerable use of pesticides.
Effective control can be attained at a percentage of the cost
of the eradication program, but that does not remove the
threat to the U.S. and other surrounding countries, and
implies the need to continue funding for control into the
indefinite futrxi. The Congressional earmark requires that
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AID 	spend $2 million in FY 37 for a prototype effort. Given
the uncertainty on some of the technical issues and the
environmental concerns, A.I.D. is working with USDA to
develop a research and control program and the necessary

environmental review of the proposed management program.
 

Given the above, it is highly desirable that the focus

of the prototype program on a single island include the
experience of eradication procedures in a manageable

situation, which will allow other islands/counvries and donor
organizations to make a decision as to involvement in a
 
Caribbean-wide program.
 

PURPOSE
 
The purpose of this report is to review and assess: 
(1)
the environmental impacts of the proposed pesticide use;
the economic risks/benefits of the pesticide use, and (3)

(2)
 

current and alternative control programs. 
The team was
directed to outline the research needed to improve the PEP
and any Caribbean-wide effort (including alternatives) and

the research needel to better understand the role of A.
varieatum and the transmission of Dermatophilus congolensis

in as much as it influences the evaluation of alternatives
 
(see 	Appendix A for specific issues).
 

ASSUMPTIONS 
In order for the environmental assessment team to move
forward in a coordinated fashion, the following assumptions


were made, based on information transferred, primarily,

during briefing sessions:
 

(1) 	The pilot project would take place on Antigua and

the results of that experience would determine how

and if the program would be expanded to the entire
 
Caribbean.
 

(2) 	The project would, basically, follow the approach

proposed by APHIS (Appendix K) but be further

designed to maximize the value of data collection
 
on critical issues (e.g. efficacy, non-target

impacts, human safety, level of participation by

livestock owners, etc.).
 

(3) Amitraz would be the acaricide chemical of choice

for cattle, sheep and goats and permethrin for 
donkeys and other equines.
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(4) 	These chemicals would be applied in a manner
 
consistent with APHIS policy and their labels.
 

(5) 	No other pesticides shall be used without first
 
amending this environmental assessment and
 
receiving written approval by the AID LAC Chief
 
Environmental Officer.
 

(6) 	The project would be carried out in such a way that
 
it took into consideration the existing livestock
 
management activities of the Antiguans.
 

(7) 	All findings and recommendations are, of course,

based on the best available data.
 

(8) 	Economic projections were also based on the
 
following assumptions:
 

(a) 	Associated with the elimination of TBT will be
 
the elimination of acute dermatophilosis and
 
heartwater.
 

(b) 	Droughts occur 4 out of every 10 years, on the
 
average.
 

(c) 	The level of management, quality of animals
 
and standing livestock numbers will remain
 
unchanged over time.
 

(d) 	An average of almost 1/2 million pounds of
 
meat/meat products are lost annually because
 
of dermatophilosis (value: U.S. $180,000).
 

(e) 	The size of standing national herd was
 
assumed, based on the latest Census of
 
Agriculture (1984) for Antigua and Barbada, to
 
be approximately 15,200 cattle, 10,300 sheep,

14,200 goats, 5,300 pigs and 2,000 donkeys and
 
other equines.
 

AFFECTED ENVIRONMENT 
1. General 

Although consideration had to be given for possible

ramifications associated with the expansion of the project to
 
the rest of the Caribbean, and team member:s did visit other
 
islands (i.e. Guadeloupe and Puerto Rico) as part of their
 
respective tasks, the primary focus of this assessment was
 
the island of Antigua. The conditions under which pesticides
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are to be used, in response to 22CFR Part 216.3(b) (1)(h), 
are
 

as follows:
 

2. Geography 

Antigua, located at the northeastern curve of the West Indies
(between 61 degrees 40' and 61 degrees 54' W longitude and 17
degrees 00' and 17 degrees 10' N latitude), is one of 11
links in the chain of the Leeward Islands. The island is
approximately 15 miles long from east to west, 12 miles broad
from north to south and has an area of 108 square miles.
 
3. Geology 

The geology of Antigua dates from the Upper Oligocene and
involves a history of volcanism, with the accumulation of
shallow water, marine and littoral deposits during the
decline of volcanic activity. 
Like for many of the Caribbean
islands (Case, Holcombe and Martin, 1984), 
sea level changes
and associated tilting and faulting have resulted in some
further deposits (Hill, 1966). 
 The island is divided into
three regions running north-west to south-east: (1) the
south-west volcanic region; (2) the central plain; and (3)
the northeastern limestone area.
 

4. Climate 
The tropical climate of Antigua is modified by the effects of
the Atlantic Ocean and Caribbean Sea. Uniformly hightemperatures, steady winds and a markedly seasonal rainfall
are the main characteristics. Almost half the rainfalloccurs from August to November with a marked dry seasonduring February, March and April (Halcrow, 1963 in Hill,1966). The average rainfall is 44 inches, but it variesbetween 74 inches and 26 inches. 
 This variability in rain,
which is expressed as periodic droughts, substantially
affects available forage and cattle health and productivity.
 

Mean minimum and maximum temperature for the island are
approximately 74 degrees F. and 84 degrees F. respectively;
the range of extreme temperature is relatively small, from
about 62 degrees to 98 degrees F. Relative humidity ranges
from 70% to 80% throughout the year with highest values at
the end of the year. 
However, the constant north-east Trade
Winds, strongest from January to May, lessen the effects of
the high humidity.
 

5. Habitat 
The current flora (and fauna - see Section 3D) of the island 
are a result of the above factors and the influence of 
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humans. Most of the island's native habitat has been, and
continues to be, disturbed by an expanding human population.

Dry scrub, grassland and thorn thicket (all mostly second

growth following sugar cane field abandonment and over
grazing) are the dominant habitats, with patches of mangroves

along the coast. Fragmented tracts of mixed evergreen
deciduous forests occur mostly in the southwestern portion of
the island with the remains of dry (evergreen) woodlands
 
concentrated in the northeastern and southeastern portions of
the island (Harris, 1965; Faaborg and Arendt, 1985; EDF,

1985). 

SPECIFIC SCOPE ISSUES 
1. ACARICIDE TREATMENTS 

The acaricide treatments selected by USDA/APHIS for use
in the PEP on Antigua are amitraz sprays for application to
cattle, sheep and goats (and dogs and swine, if needed) and
permethrin aoprays for application to horses, donkeys and
other equines. Both of these acaricides have been used

extensively by USDA/APHIS personnel in the current eradica
tion program in Puerto Rico, and there is considerable
 
information and experience available on their efficacy and

toxicology. 
Each acaricide will be discussed separately.
 

A. Amitraz (Taktic) 
A Taktic technical bulletin and specimen label are
 

appended (Appendix B and C, respectively).
 

(1) Composition 
N-(2,4-dimethylphenyl)-N-[[(2,4-dimethylphenyl)imino]
 

methyl]-N-methylmethanimidamide). 
 EPA Reg. No. 45639-70.

Available as a 12.5% emulsifiable concentrate (EC). 
 Amitraz
 
is not a systemic, a cholinesterase inhibitor or a
pyrethroid. 
It is sold as Taktic EC by NOR-AM Chemical

Company and as Triatic EC by Coopers Animal Health, Inc.,

Kansas City, MO.
 

(2) Uses 
Amitraz is registered as a restricted use* pesticide for
 

* For retail sale to and use only by Certified Applicators
 
or persons under their direct supervision, and only for

those uses covered by the Certified Applicator's

Certification (Appendix C).
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application to beef cattle, dairy cattle and swine for the
control of a variety of ticks, including the TBT, lice and

mites. It is recommended for tick control on cattle at a
rate of 1 quart of 12.5% EC/100 gallons or a final
concentration of 0.03% AI. 
 A high pressure (minimum of 200
psi) coarse spray is recommended to penetrate the hair coat
of cattle. The spray should penetrate to the skin and

thorough wetting is needed to allow the treatment to reach
 areas where ticks attach - dewlap, axillae, escutcheon, rear
 
abdomen, etc.
 

(3) Mode of Action 
Amitraz, a formamidine compound, causes rapid detachment
of treated ticks as the result of hyperactivity (Stone et
al., 1974). 
 Toxic action on ticks includes direct lethality,


excitant-repellent behavioral effects and chemosterilization

(Baker et al., 1973). 
 Amitraz or its metabolites interfere
with metabolic processes in ticks and this toxic action is
characterized by inhibition of the monoamine oxidase enzyme

system (Schuntner et al., 1976). Inhibition of this systemcauses stimulation of activity in the tick, resulting in
rapid detachment and eventually death of treated ticks.
Treated engorged female ticks lay smaller than normal egg

masses that have reduced rates of hatch.
 

(4) Residues 
Maximum residues of amitraz applied to cattle were found
in the liver within 24 hours and rapidly decreased (McDougall
et A., 1979). There is a temporary tolerance of 0.05 parts
per million (ppm) in meat, fat and meat by-products and 0.5
 ppm in milk. Because these levels are not reached in beef


and dairy cattle there is no withholding period from
 
treatment to slaughter or to milking.
 

(5) Toxicity 
If amitraz is absorbed in high doses the symptoms may
include central nervous system depression. Amitraz may cause
irritation to eyes and skin and transient skin flushing in
 man. 
 In addition, the solvent in the amitraz formulation,


xylene, evolves a narcotic vapor which may cause gastrointestinal irritation, is irritating to eyes and degreasing
to skin. 
 It may cause fatal colon impaction in horses.
Cattle sprayed at 4X the recommended field use rate showed no
ill effect and there was no effect on milk production.

Cattle dipped in up to 20X the recommended field rate showed
 
no prolonged detrimental effects (see Appendix B -
Taktic
Technical Bulletin). For discussion of toxicity to non
target wildlife, see Section 3E.
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B. Permethrin (Atroban) 
An Atroban technical bulletin is Appendix D; 
an Atroban
specimen label is Appendix E; 
an Atroban material safety data
sheet is Appendix F.
 

(1) Composition 

(3-phenoxyphenyl)methyl(+/-)cis-trans-3-(2,2-dicholo
roethylenyl)2,2 -dimethylcyclopropanecarboxylate. 
EPA Reg.
No. 59-204. 
 Available as a 42.5% emulsifiable concentrate
(EC) or as a 25% wettable powder (WP). Permethrin is a
pyrethroid. 
It is 10 to 100 times more stable than
pyrethrums and is not a cholinesterase inhibitor or a
systemic. 
It is sold as Atroban 42.5% EC by Coopers Animal
Health, Inc. (Atroban Ls a mixture of 55% pjg 
 and 45% trans

isomers).
 

(2)U 
Permethrin is registered as a general use pesticide for
the control of horn flies, stable flies, ticks, including the
TBT, scabies mites and lice on cattle. 
It is also registered
for tick control on sheep, goats and horses. It is
recommended for tick control on animals at a rate of 1 pint
of 42.5% EC/100 gallons of water for a final concentration
of 0.05% 
 AI. A high pressure coarse spray is recommended in
order for the spray to penetrate the hair to the skin.
Sufficient spray should be applied to thoroughly wet the
animals and ensure complete coverage.
 

(3) Mode of Action 
Pyrethroids are chemically synthesized substitutes for
natural pyrethrins. The photoliable centers on the
pyrethrins molecule were replaced with photostable centers.
The result was a class of acaricides and insecticides that
were highly toxic to insects and had low mammalian toxicity
similar to pyrethrins, but have extended residual activity by
having greater stability in air and light. 
 In addition, they
are rapidly metabolized and eliminated in mammalian systems.
In arthropods the mode of action is induction of repetitive
action potentials along the nerve axon as a result of changes
in the K/Na permeability of the arthropod nerve. 
Permethrin
 

acts as a toxicant for ticks.
 

(4) Residues 
Permethrin is rapidly metabolized in mammalian tissues.
There is no withholding period for milk, but treatment of
dairy cows should take place only after milking is completed.
 

7
 



(5) Toxicity
 
If permethrin is absorbed in high doses, the symptoms
may iaclude tingling and numbing of the skin. 
 Permethrin may
cause severe eye irritation. Ingestion may cause diarrhea,
salivation, tremors, and intermittent convulsions. Excessive
inhalation causes headache, dizziness and nausea. 
 In
addition the solvent (xylene) evolves a narcotic vapor, may
cause gastro-intestinal irritation, is irritating to the eyes
and degreasing to skin. 
Cats are more sensitive than other
domestic animals (see Appendix D -
Atroban Technical
Bulletin). Calves treated at 
1000 mg/kg orally showed no ill
effects and calves treated at 1.85-2.5% sprays (37-50 times
use concentration) showed no ill effects. 
For discussion of
toxicity to non-target wildlife, see Section 3E.
 

C. Other Acaricides 
The acaricides coumaphos (Co-Ral) and crotoxyphos
(Ciodrin), have been used in the Puerto Rico tick eradication
 program. Both are organophosphates. Their use was
discontinued when program personnel experienced toxic
reactions. 
These products were replaced with amitraz and
permethrin. 
Dioxathion (Deltox), another organophosphorus
acaricide, was also used and discontinued in the program. 
In
the U.S. other acaricides registered for application to
livestock as 
sprays for tick control include fenvalerate
(Ectrin), another synthetic pyrethroid, and a combination of
stirofos aid dichlorvos (Ravap), both organophosphorus
acaricides. 
Although these chemicals have been used for tick
control, they are not approved for procurement or use in this


Project at this time.
 

D. No Action Alternative 
This alternative would be a continuation of the present
situation and practices. Treatments can be divided into
those controlled by the government and those applied by


livestock owners.
 

(1) Government-Controlled Treatment 
The only organized use of acaricides for the control of
ticks on Antigua is at the government-owned farms (see Table
1.1). 
 At these 4 farms there are 4 functional dipping vats
maintained, charged and replenished under the authority of
the Chief Veterinary Officer. Presently these vats are
charged with Procibam (O,O-diethyl-0,3,5,6-trichloro-2

pyridilphosporothioate) as purchased from Guadeloupe as a 25%
EC that contains 10% polychloro camphene and bactericides.

This EC is diluted 1:600 with water for a final
concentration of 0.04% AI. 
 In addition to these active vats,
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there are the following inactive vats: 
 1. Brooks Vat, at
Brooks Old Mill on the west coast, is located on Government
land which is currently leased; 2. Piccadilly Vat, located on
the southwest corner of the island, is also located on
Government grazing land; and, 3. Montpel!_r Vat, a Government
vat located on private land near the Montpelier Sugar
Factory. 
Also an active, privately owned dipping vat
referred to as Halls Vat is located near Halls Bluff on the
north side of the island. 
This 1,800 gallon vat is presently

charged with Supona.
 

Table 1. 1 Current use of dip vats on government farms 

No. Animals Treated Vat Size ChareedFarm Name (Acres) Lade Otsid all ._With 
Belmont 
 175 120 
 200 
 3,600 Procibam
 
Green Castle 75 
 80 80 
 1,8p,0 Procibam
 
Orange Valley None 
 0 200 3,600 Procibam
 
Paynters 300 
 260 30* 1,800 Supona
 
* Used to be 200 animals treated.
 

According to Dr. Robinson, Chief Veterinary Officer, all
cattle on the government-owned farms are dipped every 2
weeks. 
 On dipping day, the dips are made available to cattle
on neighboring pastures. 
Owners of these cattle were charged
a fee of EC $.25/animal; recently the fee was raised to EC
$.50 /animal. 
 Each dip was inspected and found to be wellconstructed with a cover and concrete drain pen. 
Used dip
fluids are pumped from the vats into a nearby earthen sump
that is fen -d to exclude cattle. 

An Animal Health Assistant, Mr. Ickford Emanuel,I'ported that vats were cleaned and recharged about every 6months and are replenished with water and acaricides asneeded. 
There were no depth or volume marks on the sides of
the vats to facilitate recharging.
 

At Paynters Station, the vat had just been cleaned and
refilled with water in preparation for charging. 
Mr. Joseph
Daily, the Aiimal Health Assistant there, charged the 1,800
gallon vat with 4 1/2 gallons of 20% EC of Supona. 
The final
concentration was to be 0.05% AI. 
The Supona was in a 5
gallon container that had no dilution or safety instructions.
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The charging operation and dipping of cattle was
observed. 
The 5 gallon can was opened and 1/2 gallon was
poured into a 1/2 gallon glass bottle. Some of the rest of
the EC was poured into a plastic bucket that contained vat
water. 
This mixture was poured into the vat. 
This procedure
was repeated several times until the can of concentrate was
empty. 
The vat was stirred by sinking the plastic bucket
into the vat and pulling the bucket to the surface by means
of a rope. The emulsion appeared to be good.
 

The cattle were easily dipped. 
There was no safety hook
to push heads under or to save small calves. Two cattle,
heavily infected with dermatophilosis, were not dipped.
There is a belief that the dermatophilosis organism can
survive in dipping vats and infect other animals.
 

During the mixing and dipping operation, none of the
persons involved used protective clothing such as gloves,

boots, etc.
 

It was noted that most of the cows dipped had a few
ticks and were lightly infested with horn flies, about 100
flies per animal.
 

(2) Treatments Applied by Livestock Owners 
The majority of the livestock on Antigua are owned by
landless farmers or b, farmers who own less than 10 
acres of
land. 
These persons are aware that their cattle have ticks
and flies and are accustomed to treating their cattle (sheep
and goats are usually not treated) with acaricides.
 

Presently, the sale and use of pesticides on cattle in
Antigua are not regulated. Acaricides and pesticides are
sold at a variety of stores such as pet shops, hardware, feed
and farm supply stores in St. John's. A number of these were
visited and the information on insecticides for use on
live"-tock in summarized in Table 1.2. 
 Most acaricides were
repackaged in wine and other liquor bottles. 
Except in one
store, these bottles were not labeled. In the store that had
labeled bottles only dilution recommendations were listed on
the label. 
 Only Triatix (Amitraz) packaged by Coopers Animal
Health. Inc. was on the shelves for sale in original
containers and labeled for precautions, uses and dilutions.
 
The present use patterns of acaricides are ineffective,
and very unsafe for the livestock, the applicators and their
families, and consumers 
(see Section 2E for detailed
 

discussion).
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Table 1. 2 Acaricides found for sale in Antigua, West Indies, for treatment 
of cattle by the Environmental Assessment Team 

Name 
Acaricide 

Formulation 
Type of 
Package 

Instructions 
Safetv DilUtions 

Cc 
(%) 

Catle TrtReuistered 
in US 

Supona 20% EC 
(Chlorfenvinphos) 

Wine Bot. No Yes 
(on some) 

0.05/cattle 
0.1/sheep-goats 

No 

Tridtix 12.5% EC 
(Amitraz) 

Original Yes Yes O.017/cattle 
0.05/sheep-goats 

Yes 

Jeyes Fluid ? 
(creosote 

disinfectant) 

Original 
and 

Wine Bot. 

Yes 

No 

Yes 

No 

Not for use 
on livestock 

No 

Sevin 80% WP 
(carbaryl) 

Paper & 
Plastic Sacks 

No No 7 No 

Co-Ral 11.6% EC 
(coumaphos) 

Wine Bot. No No ? Yes 

Hydrocide ? Wine Bot. No No 
Malathion EC Wine Bot. No No Yes 

2. APPLICATION OF ACARICIDES 

A. General 
It is critical to the effectiveness and safety of the
PEP that the acaricides approved for this Project and listed
in Section 1 be applied in a manner that will assure thorough
and complete coverage of the livestock, as well as to
decrease or eliminate the potential hazardous effects of the
treatment. Both USDA/APHIS and the labels of amitraz and
permethrin have specific instructions for application and


safety of applicators.
 
As presented by USDA/APHIS, the method of treatment of
 

livestock in the PEP will be by whole body spray.
 

B. Animal Treatment Methodology 

(1) USDA/APHIS Policy 
As listed in APHIS Veterinary Services Memorandum 556.1,
Supplement No. 9, dated June 18, 1980 (Appendix G), 
the
following are standard safety and treatment procedures to be
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followed when spraying animals in a chute. 
These could be
 
used in the PEP.
 

"a. Chute spraying should be discouraged unless
absolutely necessary to carry out the program.
 

b. When it is necessary to scratch and chute spray
livestock, an on-site inspection should be made by the
supervisor or inspector in charge of spraying operazion to
see if facilities furnished are suitable for a safe and
effective job. 
 If a suitable chute is not available, a
satisfactory chute to carry out the operation in a safe and

effective way should be secured.
 

c. 
When using portable equipment, the wind
direction should be taken into consideration before setting
up the scratching and spraying chute. 
Spraying should be in
the same direction the wind is blowing. 
 [In Antigua, the
direction of the prevailing wind is very constant.]
 

d. During the actual spraying operation, livestock
in the chute should be sprayed one side at a time to avoid
spraying personnel on the other side of the chute.
 

e. 
Care should be taken by the inspector in charge
of the spraying operation to see that the people are kept out
of the way of the spraying mist.
 

f. Inspectors engaged in chute spraying will wear
the 
MANDATORY personal protective equipment, e.g. water
resistant protective clothing, hat, boots, gloves, goggles

and respirator."
 

According to APHIS Veterinary Services Memorandum 555.1
(May 27, 1981) (Appendix H), 
the following instructions are
presented for spraying horses and other equines.
 

"Vat dipping is the preferred method when treating
horses and other equidae as it is usually faster, more
economical, and more effective than spraying. 
However,
spraying is acceptable when dipping is not practical, a vat
is not available, or when there is danger of injury to
animals consequent to dipping. 
Spraying with engine-driven,
tank-type spray equipment is acceptable, provided each animal
is properly restrained and completely wet with the spray.
Ungroomed equidae with long hair must be dipped rather than
sprayed. Spray-dip machines are usually not suitable for
spraying equidae. 
All spray machines must be equipped with a
mechanical agitator to maintain uniform pesticide concentration in the tank and at the nozzle. Periodically directing
the spray into the tank enhances mixing. Supervisors should
assure themselves that bath agitators are operating during
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all spraying operations and are adequately mixing the spray

concentrate with water.
 

Operators shall wear the necessary protective clothing.
It is necessary to stand close to the animal to make sure the
treatment is effective. Personnel responsible for spraying
must inspect each animal to insure that animals are
completely wet, making sure that areas such as the tail,
mane, head, face, underside, between the thighs, etc., 
are
completely wet. 
The maximum distance from the nozzle to
surface being sprayed is 1 meter (3.3 ft). Use a flow of 11
liters (3 gallons) per minute. "Fog-type" spray is not
acceptable.
 

Ii a horse is not properly restrained, it cannot be
properly treated. 
Manes and foretops of horses and other
equidae should be clipped and hand-sponged if nozzle-spray
application is not-possible in these areas. 
Hand-sponging of
entire body, in lieu of spraying, is not an acceptable
procedure. 
It may also increase skin exposure of operator.
Some horses object to being sprayed, and operators have found
it helpful to begin by softly starting with the feet, working
up forelegs and breast while increasing nozzle pressure."
 

Because cattle and possibly sheep and goats are to be
sprayed in the PEP on Antigua, this section should be
modified to include techniques to spray cattle, sheep and
 
goats.
 

There is no mention in APHIS Veterinary Services
Memoranda on official techniques used to apply acaricides to
sheep and goats. 
 In order to assure adequate, safe and
complete treatment of these animals speciiic treatment
techniques should be described. 
In addition to hand spraying
it may be possible to use a small portable dipping tank, witha volume of 50 to 100 gallons, to treat sblv-p and goats.Permethrin (Atroban) is labeled for use as a dip treatment
for the control of ticks (and other arthropods) on sheep and
 
goats.
 

(2) Label Instructions 
The Taktic label states that the spray should penetrate tothe skin until run-off. Use up to 2 gallons of spray forfully grown cattle. Particular attention should be given tothe legs, udder, tail regions and head including the ears. 
The Atroban label states that there be sufficient spray
(approximately 2 quarts/animal) to thoroughly wet animals to
 ensure complete coverage.
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C. Safety of the Environment
 
At sites where chutes and treatment facilities are
available, animals would be sprayed once every 2 weeks.
Thelabel instructions and APHIS Memoranda require thorough
treatment of about 4 liters/animal (1 gal/animal). 
 The
excess spray liquid that runs off the cattle drops to the
ground. 
The ground in these treatment sites would receive
acaricide treatments at least once every 2 weeks. 
These
treatment sites must be selected with great care so that they
are not located near the habitats of endangered species of
wildlife or in critical watershed areas so that the runoff
from the animals will not flow into streams, ponds or other
bodies of water. 
If animals on tethers are treated in situ,
they must be treated so that the runoff from them does not
fall or run into waterways.
 

Amitraz is rapidly degraded in soil under aerobic
conditions to give a nontoxic soilbound residue that does not
move. Degradation occurs more rapidly in acid than in
neutral or alkaline soils. 
Amitraz has a hydrolysis half
life of about 6 hours at a pH 7 and hydrolysis is more rapid
in acidic than in alkaline solutions. According to Dr.
Robinson, the soils on the northern parts of the island aru
alkaline and those on the southern part are acidic.
soils are neutral (see Section 3D and 3E for detailed
Most
 

discussion of environmental considerations and effects).
 

It is important to know if the biweekly treatment of
livestock in a specific area has an effect on the endangered
and locally important species in the area. 
A limited
wildlife monitoring program is recommended to provide
baseline information on potential effects of treatments on
wildlife (see Section 7B).
 

D. Safety of Spray Applicators
 

1.USDA/APHIS Policy
 

USDA/APHIS, VS Memoranda 556.1, Supplement No. 9,
(June 
18, 1980) (Appendix G) contains the following policy on

safety equipment.
 

"Protective clothing. 
 Protective clothing is used to
prevent contact of pesticides with the skin. 
Skin contact
can occur with any formulation of pesticide: 
 dust, wettable
powder, emulsion, solution, spray aerosol, 
or vapor. To be
effective, protective clothing must be made of materials that
prevent, or greatly resist, penetration of pesticides and
must be washable after each use 
(or disposable). The amount
of protective clothing needed is determined by the hazards
involved in use of the product and toxicity: particle size
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(dust), concentration, vapor action of pesticide, degree of
exposure, length of exposure, and environmental conditions.
 

Hat. The hair and skin on the neck and head must also
be protected. A wide-brimmed waterproof hat, rubber or
plastic rainhats, billcaps, and hard hats which can be washed
are recommended. Avoid cotton or felt hats or hats with
cotton or leather sweatbands. 
They absorb the pesticide and
 are hard to clean.
 

Gloves. Always wear unlined elbow length rubber or
plastic 
gloves when handling pesticides with "poison" or
"warning" labels. Some fumigants are readily absorbed by
gloves, but the label will tell you what gloves to use.
Shirt sleeves should be outside of the gloves; this will
prevent the pesticide from running down the sleeve and into
the gloves.
 

Boots. 
Wear light weight unlined rubber boots which
cover your ankles when handling or applying pesticides. The
pant legs (water resistant) should be outside the boots to
prevent pesticide frcm draining into the boots. 
Some
fumigants are readily absorbed by some boots, so the
instructions on pesticide label should be followed."
 

2. Label Instructions 
The Taktic label reads, "Required clothing and equipment
for mixing, loading, ground spray application and clean-up
procedures: (1) long-sleeve shirt (fine weave), 
(2) long
pants (fine weave), 
(3) rubber gloves (4) rubber boots. If
spilled on clothing - remove contaminated clothing and washaffected parts of body with soap and water. 
If extent of
contamination is unknown, bathe entire body thoroughly and
change clothing."
 

The Atroban label reads, "Avoid breathing spray mist.
Wear goggles or face shield and rubber gloves when handling
the emulsifiable concentrate. 
Wash thoroughly with soap and
water after handling. Remove contaminatea clothing and wash
before reuse."
 

If these safety instructions are followed by project
personnel the chances of overexposure to these acaricides

will be greatly diminished.
 

E. Potential Off-Site Impacts 

(1) Purpose 

The potential off-site impacts of the proposed PEP to
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humans are discussed with respect to the following major

points:
 

a. Pesticides presently available to Antiguan
livestock owners.
 
b. 
Pesticide use patterns presently employed by
Antiguan livestock owners.
 
c. Local livestock owners concept of a threshold
in pest management.

d. General attitudes and practices which would
have an impact on livestock owners' participation in the
project and therefore on their pest management practices.
 

These points are discussed with respect to AID's Policy on
Pest 
Management, Environmental Procedures for AID (22 CFR
Part 216), AID's Agricultural Focus Statement and FAO's
International Code 
of Conduct on the Distribution and Use of
Pesticides (FAO Code), 
 which the US signed.
 

(2) Data Collection 

The data used for this analysis were collected via
interview. All interviews with livestock owners were
conducted in the presence of a veterinary assistant (Mr.
Astley Joseph) from the Chief Veterinary Office. 
Interviews
with shop owners or clerks who sell pesticides were made
without escort. 
A total of 15 livestock owners were
interviewed by the same team member. 
Additional information
was gathered via casual discussion with an additional 6
livestock owners 
(i.e., taxi drivers). Included were
landowners and landless livestock owners. 
Most of the
livestock owners had other jobs (e.g., shopowners, night
security guard). Seventy-four percent of the landless
livestock owners, and 49% of landed livestock owners with 10
acres or more, are parttime livestock owners. 
The percentage
of parttime livestock 
owners decreases with amount of land
owned for landed livestock owners with less than 10 acres
(OAS, 1985). 
 Among the team members, a total of 8 chemical
suppliers were visited and shop owners or clerks interviewed.
 

(3) Findings 

a. Pesticides Presently Available to Antiguan
LivestockOwners. 
Supona, Co-Ral, Sevin, Malathion, Triatix
and Hydrocide are available in local stores and are
recommended by store clerks for use on animals for ticks and
flies (see Table 1.2). 
 Supona, Co-Ral and malathion are
organophosphates. 
Sevin is a carbamate. 
All three are
cholinesterase inhibitors. 
Hydrocide is only recently
available in Antigua. 
Triatix is a brand name for amitraz (a
formamidine which is not a cholinesterase inhibitor), the
pesticide proposed for use in the PEP. 
These chemicals are
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bought in bulk by the store and replckaged for sale to the
livestock owners. 
Liquids such as 
,uponaare repackaged into
corked wine or liquor bottles (quoted as 26 ounces by the
store clerk) and generally sold without labels. 
One store
does sell Supona in wine bottles with printed labels affixed.
However, the label gives only directions for dilution. 
The
label does not contain any safety information or warnings
indicating that the contents contain poison. 
The only
pesticide sold properly packaged and labeled is Triatix,
which comes in manufacturer-labeled 1 liter aluminum bottles.
Powders such as Sevin are repackaged into one and two pound
sizes and sold in unmarked plastic or paper bags. 
Application instructions are given verbally by the store clerk.
Measures such as a capful (to equal one ounce) for liquids

are quoted.
 

If the pesticides presently available are evaluated in
terms of AID regulations (22 CFR Part 216.3, b.l.i.a-l), 
an
assessment of the proposed project pesticide use is
facilitated. 
"AID Reg" followed by a lower case letter (a-l)
in parentheses 
refers to the factor relevant to this
discussion. 
With the exception of Co-Ral, the pesticides
listed are not registered by

(AID Reg a). 

EPA for the same or similar use
They are clearly not part of an integrated pest
management program (AID Reg c) and are therefore also not
consistent with Article 3.8 of the FAO 
Code. The practice
of repackaging without proper facilities and 
 safety
equipment violates Articles 3.4 and 10.3.2 of the FAQ Code,
and resale in inappropriate containers without labels
violates Article 8.1.10. 
The FAO Code also specifically
warns against packaging in beverage containers (Artir:les 8.2
and 10.4).
 

The repackaging and labeling problems are acknowledged
by the pesticide producers. 
The major national and international agrichemical producer associations signed the FAO
Code, which is intended to fi]! the regulatory gap for
countries which do not have a complete regulatory infrastructure. Realistically, the local governments have to
enforce regulations, whether their own or international in
scope. 
 The actual level of safety awareness and practice in
Antigua was illustrated at the Chief Veterinary Office. 
We
were shown a new chemical the Office is using on a trial
basis for tick management. The pesticide was in a Johnny
Walker Red bottle and was unlabeled and unmarked. There is
simply no perception, at any level, that this sort of
situation presents a safety hazard.
 

Sprayers are available locally; costs range from US $68
to $250. 
 Safety equipment is scarce and prohibitively
expensive (AID reg d). 
 For example, respirators and boots
 are U.S. $31 each.
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b. 
 Pesticide Use Patterns Presently Employed by
Antiguan Livestock Owners. Livestock owners either spray
with a small pump spray applicator or wash the animal with
the pesticide. 
Washing consists of mixing the pesticide in a
bucket, dunking a cloth in the bucket and washing the animal
with the solution. 
No safety equipment is used in either
case. 
A few livestock owners indicated that they use some
protective clothing 
- overalls which are removed after
spraying. 
It is not clear that protective clothing is always
a recognition of the pesticide as a poison. 
Sometimes there
was a motivation to prevent clothes from being permeated with
the smell. At a government-operated dipping vat, an
attendant working with Supona removed his shirt because he
didn't want the odor on his clothes. 
The only farmer
interviewed expressing a knowledge of pesticides as poisons
used home remedies after spraying (he drinks milk if he
inhales mist and washes and applies aloe vera to skin
dampened by the spray). 
 The livestock owners did not express
any concern about their personal safety when using
pesticides. 
One farmer did, accidentally, poison himself
with Supona. 
He was spraying a fly-infested carcass in a
cellar. 
He associated subsequent illness with his exposure
to the pesticide. 
Even after this incident, he does not use
any safety equipment or precautions when using pesticides
(including the one which caused his illness). 
 In general,
the livestock owners believe that what is good for their
animals, is good for them  and at ltast will not harm them.
 
Children help with the livestock, and this includes
assisting with pesticide application. 
They may assist in
moving animals, fetching water for mixing, aid in the mixing
and may move/handle animals after they had been treated.
the livestock owners' accounts, children did not apply the

By
 
pesticide per se. 
 Clearly, children handle the pesticides.
In one case a child was sent to fetch unused pesticide. The
child brought an open, unlabeled small plastic bag of Sevin
powder from a storage shed. Pesticides are most often stored
in the kitchen, occasionally in an outhouse or storage bin.
One farmer keeps pesticides stuffed between the two front
seats in his car. 
Both children and adults are unnecessarily
exposed to pesticide dust or vapors because of inappropriate
storage. These safety hazards fall under AID Reg j and
Article 5.16 of the FAO Code.
 

c. Local Livestock Owners Concept of a Threshold
in PestMana ement. 
 When asked how often animals are treated
with pesticides, the first answer is a,-most always "every two
weeks." 
 This appeared to be the "correct" answer. Further
discussion elicited responses that clearly indicate that the
livestock owners use pesticides on their animals based on a
self-defined threshold. 
The livestock owners indicate that
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they examine the animals and make their treatment decision
based on the results. For some livestock owners, the
threshold is simply the presence of one or more ticks on any
animal, and presence of ticks is sufficient to treat. Other
livestock owners use some quantity evaluation, but exact
"threshold" numbers can not be elicited. 
These livestock
owners make a sight judgement on how many ticks are "too
many." 
 The livestock owners do practice pest management,
have a concept of threshold, and do not expect eradication of
ticks from their animals when they treat with a pesticide.
 

d. General Attitudes and Practices Which Would
Have an Impact on Livestock Owners Participation in the
Project. 
The following characterize Antiguan livestock
owners' pest management practices and pesticide pattern use:
 

(i) Antiguan livestock owners do use pesticides on a
regular (if not scheduled) basis.
 

(ii) 
At present, livestock owners use a combination of
pesticides, some of which are highly toxic.
 

(iii) Pesticide, dosage and application information is
transmitted via pesticide distributors and among livestock
 
owners.
 

(iv) 
Children and adults, livestock owners and
distributors are exposed to pesticides due to poor packaging
(and repackaging), distribution of unlabeled.chemicals and
absence of safety awareness or practices.
 

(v) Livestock owners do practice pest management and
have a concept of treatment threshold within their own
framework of pest management. Livestock owners do notexpect and, therefore, do not have a concept of eradication.
 

The proposed PEP demands 100% participation from the
livestock owners. 
This means abandoning their present pest
mananqemet framework (and their present pest managementpractices) and adopting a framework of eradication managed
(in their view) by the Antiguan government. The livestock
owners are independent, generally confident about their
decision-making abilities, and reluctant to either 1)
cooperate with other livestock owners 
for collective gain or
2) rely on the government for consistent assistance. A
recent Danish study/proposal for livestock management in
Antigua concluded that the Small Farmers Association "is not
strong in terms of membership or services...because Antiguans
are independently-minded and not endeared to cooperation in
formal associations."
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The government-operated dipping vats are grossly
underused. 
Livestock owners cite inconvenience (not cost) as
the reason for not utilizing the dip. Both distance for
moving animals and having to conform to a schedule were cited
as inconvenient. 
The vats are often not considered an option
in personal pest management schemes. 
Livestock owners are
likely to move their cattle to a government-operated dipping
vat only if it is very close to where their animals graze,
and then only if tick infestation has reached or surpassed
their treatment threshold.
 

The scenario resulting from the above discussion is that
pesticide use by the livestock owners outside the eradication
proiect could continue. 
Thorough education and indoctrination are proposed to precede the project. Additionally,
sufficient incentives to participate in and cooperate with
the p-oject (or conversely, sufficient disincentives for
non-compliance) will have to be developed. 
Theoretically,
the tick pesticide market in Antigua will "dry up" as the
program continues and livestock owners have no reason to
purchase pesticides on their own. 
Motivation for compliance
will be high in the beginning of the program: 
 it is free and
the livestock owneis want to manage ticks on their livestock.
However, when tick infestations are at or below the livestock
owners treatment threshold (and the livestock owners tolerate
low infestations in their persona. pest management schemes),
compliance will not seem personally advantageous. Not only
will the project be jeopardized, but there will be a high
incentive for individual livestock owners to again treat
their own cattle when there are just a few ticks. Some
livestock owners mix pesticide(s) in a small container, dip a
feather into the solution and apply the solution to
individual ticks. 
The cost, time and labor involved in this
operation is small compared to having to have livestock at a
time and place designated by the Project. 
In this scenario,
the farmer would continue to be exposed to dangerous
pesticides. 
Chemicals will be available for use on ticks.
Sevin, for example, is also used on crops, so the market for
Sevin will persist. 
Amitraz, the pesticide chosen for use in
the PEP, is not recommended for fly control. 
 Flies are of
great concern for the livestock owners (sometimes more than
for ticks) and livestock owners will continue to use other
pesticides if Amitraz does not keep flies below their
designated treatment threshold.
 

If the PEP is implemented in Antigua with 100%
compliance over the two-year pilot project, total exposure of
non-project personnel to pesticides will be reduced.
Exposure to Project acaricides will be limited. 
Exposure
will occur primarily due to handling the livestock subsequent
to treatment. The project must include education concerning 
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livestock handling subsequent to program treatment. 
Some
livestock owners are likely to give children the responsibility for moving the animals to the treatment site. This
practice must be forbidden.
 

With reference to the agricultural focus, the PEP will
increase the income of the rural poor. 
Since the
pesticide(s) will be used under controlled conditions, the
natural resource base will be better preserved than under
present pesticide pattern use. 
These statements are true if
and only if all pesticides are completely controlled under
project auspices, compliance is 100%, pesticides are not used
outside the project, and the eradication is complete.

3. IMPACT ON NON-TARGET ORGANISMS 

A. Purpose 
This section addresses target and non-target organisms
/ecosystems from both an epidemiological and environmental
viewpoint. 
The following principle concerns are discussed:
effects of altering the tick and tickborne disease relationships among livestock; factors which will influence the
maintenance or reintroduction of target and non-target
organisms; wildlife and other important considerations;
potential impacts on these, and; mitigation to minimize these


impacts.
 

B. Tick and Tick-Borne Disease Relationships AmongLivestock 

The causal organism of heartwater, Cowdria ruminantium,
was isolated from TBT collected on animals from Antigua
(Bernie et al., 1985). 
 The lack of known clinical cases of
heartwater occurring on Antigua suggests that the long
association of Antigua livestock with TBT has produced an
enzootically stable relationship in which clinical disease is
rarely seen. 
The PEP will eliminate the vector, or at least
reduce the vector over several years. New animals born and
imported during this period (2 
to 4 or more years) will add
immunologically susceptible animals to the national herd. 
If
heartwater is reintroduced by reinfestation of infected TBT
from Guadeloupe or Marie Gallante, or as a result of ticks
surviving the pilot project, substantial morbidity and
mortality among susceptible animals should be expected.
Similarly, acute dermatophilosis, caused by Dermatophilus
congolensis, will subside and return to infect susceptible
animals if ticks survive or are reintroduced. Surveillance
for the TBT on Antigua will be necessary prior to, during and
after the PEP to alert essential personnel for action against
the TBT and potential needs for disease management.
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The cattle tick, Boophilus microplus, known locally as
the body tick, blue tick or creole tick, also infests
livestock. 
Members of the team (Teel and Dicks) collected
the cattle tick in St. John's abbatoir on July 4, from
animals also infested with TBT and infected with acute
dermatophilosis. The majority of Antiguan livestock owners do
not perceive the cattle tick to be a problem.
 

As the name implies, the cattle tick preferentially
attacks cattle. On Antigua, this tick is the vector of
Babesia bigemina 
and B. bovis; causal organisms of bovine
babesiosis, and a major vector of Anaplasma marginale, causal
organism of anaplasmosis. 
Dr. Joseph Robinson, Senior
Veterinary Officer on Antigua, indicated that no surveys have
been conducted for these diseases on the island, and that,
while he believes anaplasmosis and babesiosis occur on
Antigua, there are no records of clinical cases. 
 Dr.
Robinson's observations are consistent with determinations of
the European Development Fund, Livestock Development Study,
(DARUDEC 1985; 
see appendix 4 of that document). We heard
numerous anecdotal reports by cattle owners of bovine fevers
with greatest frequency of occurrence at the beginning of the
dry season. Recollections of pink to red colored urine in
affected cattle, which is symptomatic of babesiosis, were
rare. 
 Cattle tick populations increase during the rainy
season due to increased survival of ticks on the ground.
Occurrence of maladies in the early part of the dry season
may be due to vector density and stress, with cattle exposed
to the highest population of the cattle tick, continued
parasitism by TBT and the initial waning of animal condition.
On nearby Guadeloupe, where this tick is also present under
somewhat similar circumstances, Dr. Emile Camus, IEMVT,
reported that prevalence of anaplasmosis was 10%, and of
babesiosis was 25% to B. bigemina and 25% to D. bovis.
 
Circumstances in Antigua suggest a current status of
enzootic stability for these tickborne diseases. 
That is, a
balance exists in the national herd between immunity to
disease, the vector and the disease organisms in which few
cases of clinical disease are expressed. The PEP will
diminish and possibly eliminate the cattle tick from all or
parts of the island. 
Reduction of the vector population and
an increase in susceptible animals will produce an
enzootically unstable situation with the probability of
increased morbidity and mortality upon reintroduction of
infected ticks anor in--tease in the surviving tick

population.
 

To mitigate this problem, surveillance for baseline data
on populations of the cattle tick and for antibody activity
to anaplasmosis and babesiosis should be conducted during the
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PEP and continued in the post-project period to 1) determine
changes in the susceptibility of Antiguan cattle to these
diseases, 2) determine whether the cattle tick has been
eliminated, and 3) be prepared to diagnosis and treat
anaplasmosis (w/tetracyclines) and/or babesiosis (e.g.,
w/ganeseg or imidocarb).
 

A tick and tickborne disease surveillance program will
require materials, equipment and trained personnel for tick
and blood collection, a laboratory for tick identification,
serum collection and preservation, and record storage. 
Blood
analyses could be contracted or a diagnostic laboratory
established on Antigua with equipment and trained personnel.Currenty, Antigua has no diagnostic laboratory nor trained
personnel for ticks or tickborne diseases. 

of/agrgetC. Factors Influencino-Tar-n et OrganismsMaintenance and Reintroduction 

The PEP is based upon the premise that the island will
not receive any new introductions of the tick during or after
the program or that new introductions will be quickly
detected before they spread. Any introductions maycompromise success of the project and impose disease risks as
described above. 
Success also depends upon the ability to
detect and eliminate the TBT in all ecological situations on
the island (research needs, directed at improved surveillance
techniques, are discussed in Section 7). 
 The following
considerations are important:
 

(1) Import of Livestock 
Recent trade barriers have reduced the level oflivestock importation from other islands, however, some
importation continues. 
According to Dr. Joseph Robinson,
Chief Veterinary Officer, ports through which small numbers
of livestock enter the island are Et. John's harbor, Dutchman
Bay, the International Airport, Parham harbor, and St. James
on Mamora Bay. 
Visits to several of these ports show that
facilities for holding, inspecting, tagging and treating
livestock do not exist or are inadequate. Facilities would
need to be constructed, maintained and manned at each of
these locations. An alternative, would be to restrict
importation through 2 ports, possibly St. John's harbor and
the International Airport. 
The coastline of Antigua has many
alternate, unsanctioned disembarking points. 
Any livestock
entering Antigua and not identified by appropriate project
tags must be subject to immediate impoundment, inspection,
identification and treatment.
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(2) Offshore Islands
 
There are more than 12 islands immediately offshore ofAntigua of varying sizes. 
Two of these islands, Long Island
and Guiana Island, contain animal species capable of
supporting the TBT but the status of infestation is unknown.
According to Dr. Robinson, Long Island used to be populated
with sheep and may still contain low numbers. Wildlife
species composition is likely to be more complex on these
islands, for cultural and exotic species-related reasons, but
no onsite visits were made to confirm this likelihood.
 
The island of Guiana lies off the windward shore of
Antigua with a very shallow and narrow body of water
separating the two. 
A vehicular ferry provides
transportation. 
Guiana is managed for native and exotic
animals including an English deer, Guinea fowl and a flock of
Dorset short-horned sheep. 
The deer population reportedly
numbers about 300. 


by the owner/manager.
Many of the animals are considered pets
Each of these introduced species may
participate in the maintenance of the TBT.
 

The status of tick infestation of these offshore islands
should be determined by reliable surveys as soon as possible.
On Guiana, the use of CO2 tick traps and selected animal
inspection, with the cooperation of the owner/manager, is
recommended and would pose minimum disturbance and risk to
the animals for detection of the TBT. 
The status of the
cattle tick should also be established due to the potential
impact of disease relationships discussed previously. 
This
tick can only be detected by animal inspection and the cattle
tick is known to use sheep and deer as hosts.
Antigua's sister island, Barbuda, is reportedly
 
uninfested with the TBT. However discussions with Antiguan
veterinary officers indicate that a thorough survey has not
been conducted, leaving the status of the island in doubt.
The status of the island is important to Antigua and the
pilot project because of the potential movement of animals
between islands. 
Barbuda contains an estimated 1300 head of
cattle, and according to Mr. Archie King and Mr. John Fuller,
Esq. of the Antiguan Wildlife Commission, numerous wildlife
species, including an English deer, European boar and Guinea
fowl.
 

(3) Wildlife on Antigua 
Wli' 
 species will be important as hosts for the TBTon Antigua 4uring the PEP, and certain bird species may play
a role in transport of ticks between islands. 
Potrentially
important hosts for the TBT on Antigua include the mongoose
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and ground-dwelling birds (eg. egrets, grackles, pigeons
and doves). These animals serve as hosts for tick larvae and
nymphs. Discussion with Antiguan Wildlife Commission
representatives, Mr. Archie King and Mr. John Fuller,
indicated the potential of some shore and wading birds
becoming infested due to cattle grazing and watering near
shores, estuaries and ponds. 
 It is doubtful, however, that
the relationship between shore and wading birds and cattle
poses any significant threat to the maintenance or spread of
the tick due to the minimal habitat overlap.
 

A recent survey of hosts for the TBT on Guadeloupe shows
the following degrees of infestation of immature ticks among
selected animals; domestic chicken, 67%; mongoose, 52%; carib
grackle, 47%; cattle egret, 26%; ground dove, 7%; grassquit,
5% (Barre et al., 1987). 
Of the birds found on Antigua, the
cattle egret niay pose the greatest threat to expansion of the
TBT from it's current distribution and to reinfestation of
Antigua from nearby tick-infested islands. 
Three species of
egrets are seen on Antigua. 
The cattle egret, Bulbicus ibis,
is a conspicuous island inhabitant found with cattle in
nearly all grazing areas. 
Mr. Archie King identified
locations of several rookeries near bodies of water occupied
by several hundred birds each. 
It is estimated that the
cattle egret population on Antigua is approximately 3,000;
however, no reliable census data exist.
 

The migratory habits of the cattle egret are quite
unclear as indicated in correspondence from Dr. Joseph L.
Corn, Research Coordinator, Southeastern Cooperative Wildlife
Disease Study, Colleae of Veterinary Medicine, Univ. Georgia,
USA, (Appendix I) and corroborated by Mr. King and Mr. Fuller
in Antigua. These authorities note that cattle egrets may
migrate in response to insect depletion or as associates of
migrating herons reaching other Caribbean islands or the U.S.
mainland. 
It is of interest that the enormous expansion of
the cattle egret (originally from Africa) in the Western
Hemisphere has occurred during the period that many of the
Caribbean islands were becoming infested with the TBT. 
It is
also important to consider that if the birds were efficient
carriers of the tick into areas where the subsequent tick
stages could produce a viable population of survivors, much
more of the hemisphere would probably be infested. 
The role
of the cattle egret in the distribution of the TBT is clearly
not understood, yet its potential is sufficient to warrant
great interest and caution.
 

Potential migrations of cattle egrets as associates with
other migrating egrets and herons (J.L. Corn, Appendix I) may
be possible from Antigua. 
Two other egrets, the great
(common) egret, Casmerodius albus, and the snowy egret,
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Egretta thula, are also found on Antigua, and flocks of more
than 25 of each species have been observed during the spring
migration period (Holland and Williams, 1978.; Walters and
Walters, 1987). 
 Several species of herons, found on the
island (i.e., great blue heron,Ardea herodias; little blue
heron, Florida caerulea; green-backed heron, Butordes
virescens) are also considazz 
migratory and may play a role
in determining the migratory patterns of the cattle egret.Herons and egrets are not the only migratory bird species,
however. 
In fact, 32 migratory species are abundant enough
to play a potentially important role in the transmission of
immature tick stages from one island to another (see below

section on "migratory species").
 

Egrets (except the cattle egret) and herons are
primarily wading birds, with diets consisting of fish and
invertebrates. 
 Snowy egrets were observed frequenting low
lying pastures on Antigua, where cattle and cattle egrets
were also observed. 
The extent of overlap in habitat use
between egret and heron species is unknown for Antigua.
 

As part of the surveillance program during and after the
pilot project, it would be important to examine a random
sample of cattle egrets and other relevant species for the
presence of the TBT and to band those birds captured to
provide baseline data on tick numbers and bird migration/

movements.
 

D. Wildlife and Other Important Considerations 

(1) Wildlife 
As a result of historic habitat alteration, human
disturbance and the introduction of the mongoose (Herpestes
auropunctatus) and other exotics, much of Antigua's wildlife
remains only along the coast and on off-shore islets and
 

cays.
 

The numbers of vertebrate wildlife species reported for
Antigua are listed in Table 3.1. 
As is the case for most of
the flatter and/or more densely populated Caribbean islands,
the wildlife on Antigua are primarily native and introduced
species that have adapted to disturbed areas or are
generalists that can survive in a number of habitats (both

native and/or disturbed).
 

(2) Endangered and Locally-Important Species 
Currently, there are six endangered wildlife species
reported for Antigua (ECNAMP, 1980; Faaborg and Arendt, 1985,and references therein). An iguana is limited to a small
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area near the east coast, just inland from Nonsuch Bay. A
second species, the blindworm, is restricted to a small
island off the northeast coast. The peregrine falcon (Falco
Pererinus) is not common anywhere but is considered
"vulnerable" worldwide (IUCN, 1986) and has been seen over

York Island, Signal Hill and Mill Reef during migrations

(Holland and Williams, 1978).
 

Table 3 . 1. Numbers of vertebrate wildlife species reported for Antigua, 

Taa Reportedi! Literatureb Observed 
Amphibians 
 3 3Reptiles 
 13 
 5
Birds 
 109 
 39
Mammals 
 16 
 4Total 
 l,41 
 51
 
a. 
Te.ken from Table 1 in Faaborg and Arendt (1985).
b. 
Sources, some of which %,.re historic, are listed by


Faaborg and Arendt (1985).
c. 
Gpecies actually observed by Faaborg and Arendt (1985),
during their field activities during June, 1983 and

January, 1984.
 

In addition, many coastal areas and islands provide
important habitat for nesting seabirds and endangered marine
turtles (i.e. the green turtle, Chelonia mydas; hawksbill,
Eretmochelys imbricata, and; leatherback, Dermochelys

coriacea).
 

Species listed as "locally important game species" by
ECNAMP (1980) are: 
 "black pigeon", "white pigeon", "duck",
"dove" and "English cotton deer". Residents, who areknowledgeable about game species, could not determine what
was meant by "black pigcon" or "white pigeon" and indicated
that the deer was misidentified and not significant as a game
species because it was limited to a small biland. 
They were,
however, able to list a number of other game species (see
Table 3.2). Apparently, closed seasons are provided but no
laws exist which specify what species can/should be hunted.
As a result, a number of rare species are taken as game. 
The
above lack of accurate information is an important facet to
the Project. 
Even under the best of scenarios, knowledge of
the environmental needs rf fish and wildlife is incomplete.
In the face of such a lack of ecological data, it is prudent
to approach the distribution of any toxic chemical with great

caution.
 

27
 



Table 3.2. Wildlife Species Considered "Ganie" on Anligua* 

Common Name(s) Scieitifc Nam
 

Fulvous whistling duck 
 Dendrocygna bicolor
 
West Indian tree duck 
 2. arbore
 
White-cheeked pintail 
 Anas bahamensis
 
Blue-winged teal 
 A. discors
 
American widgeon 
 &. americana
 
Ruddy duck 
 Oxura iamacensis
 
American coot 
 Fuica americana
 
White-crown pigeon 
 Columba leuocephala
 
Scaly-naped (red-necked,
 

ramier) pigeon (R)t 
 .MsquamsA
 
Zenaida dove 
 Zmja akurita
 
Ruddy quail-dove (R) 
 GeoQrygu montana
 

Bridled quail dove (R) 
 2. ZYvstacea
 

Personal communications, John Fuller, Esq.

Rare
 

(3) MigratorySpecies 
Birds are recognized as hosts for the immature life
stages of the tick and are, therefore, potentially important
in the overall ecology and distribution of the tick. 
Those
bird species that move freely from one island to another, to
the U.S. or to other mainlands, are of potential special
importance to any tick control program. 
The literature
reveals a total of 47 bird species which have been observed
on Antigua and are considered "migratory", "summer visitors"or "winter visitors" (Lawrence, 1879ab; Cory, 1905; Danforth,
1933, 1934, 1939; Wing, Hoffman and Ray, 1968; Holland and
Williams, 1978; Spencer, 1981; Steadman, Pregill and Olson,
1984; Bond, 1985; Faaborg and Arendt, 1985). 
 After deleting
those that are "uncommon" or "rare", least 32at migrantsremain, which are "abundant", "common", or "very abundant".The migratory status, and host role of these birds, should bedetermined as part of the PEP. 
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(4) Watersheds
 
Fresh water is especially scarce on most islands so
every effort should be made to protect what there is. ECNAMP
(1980) graphically displays "Key Watersheds" on Antigua, but
falls short of identifying many important wetlands and other
watersheds which collect and cleanse water for receiving
estuaries and public use. 
It is recommended that an effort
be made to acquire Landsat and other satellite imagery for
islands/countries to be included in a Caribbean-wide Program.
These would facilitate locating and assessing major drainageways, wetlands, estuaries, etc. in a cost-effective manner.
 

(5) The Larger Environment
 
If the PEP proves effective and demonstrates minimal or
no environmental impact or less than what is occurring under
current practices, an expansion to the entire Caribbean will
be considered.
 

Much will be learned with a properly-designed prototype
program on Antigua, but there are limits to the degree that
this one island is representative of the larger Caribbean
environment, which spans an area roughly 1,200 miles north to
south and 1,500 miles east to west. 
It is, therefore,
encumbant upon the program decision-makers to be aware of the
parameters which may vary significantly from those conditions
experienced on Antigua (Putney, 1982; Faaborg and Arendt,
1985). 
 Variables which may directly or indirectly affect
either the efficacy and/or impact of a tick control program
include: 
 climate; habitat; origin of island (i.e. volcanic
vs coral uplift); slope and soils; the tick population; fish,
wildlife and especially what locally-important or endangered
species are present; land-use; causes and extent of habitat
disturbance; livestock management techniques; and, cultural

attitudes and practices.
 

With respect to wildlife, the habitat requirements of 58
land bird species were compared for seven East Caribbean
islands (Barbuda, Antigua, Montserrat, Dominica, St. Lucia,
St. Vincent, and Barbados). 
 Of the total number of species,
only 12 
(21%) were found on all islands, but 36 (62%) were
only found on 1, 2 or 3 of the islands (Faaborg and Arendt,
1985; their Figure 1). 
A review of the numbers of all
vertebrate wildlife species found on 9 Eastern Caribbean
islands reflects simila,: variation. For instance, Begui has
14 bird species while Dominica has 134 (Faaborg and Arendt,

1985; their Table 1).
 

The above variation in wildlife from island to island is
reflected in those species considered endangered or locally
important. A cursory review of these species, as reported by
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E.C.N.A.M.P. (1980) for only Tortola, Barbuda, Dominica and
Grenada Grenadines reveals substantial variation, with little
overlap in species present. The above review also suggested
that the database for identifying and locating these species
will vary considerably from one island/country to another.
 

The International Union for Conservation of Nature and
Natural Resources (IUCN, 1986) maintains a list of threatened
species, by country. A tabulation of species from those
islands identified in Appendix 1 of the feasibility proposal
(IICA, 1987) identifies 5 mammals, 37 birds, 22 reptiles, 1
amphibian, and at least 38 species of invertebrates (16
species plus another 22 genera) that are present on those

islands.
 

E. Potential Impacts on Fish and Wildlife 
The organophosphates, famphur and fenthion, used as
pourons for control of warble flies on cattle, have been
responsible for the deaths of bald eagles (Haliaeetus
leucocephalus), 
and other raptors and magpies (Pica pica).
These non-target impacts, however, were the result of either
(a) magpies feeding on the treated cow hair (and sometimes
secondary poisoning of a raptor feeding on the dead magpie)
or 


al., 
(b) bald eagles feeding on a livestock carcass (Felton et.
1981; Hanson and Howell, 1981; Henny et. al., 1985;
Henny gt. al., 1987). Although these bird species are not
present on Antigua and organophosphates are not being
proposed, the above events demonstrate that non-target
impacts are possible if the pesticide fate allows it to enter
the appropriate food chain and the chemical is adequately


toxic to the exposed wildlife.
 

Therefore, in.order to address the possible impacts of
any environmental chemical, both fate (i.e. what happens to
the chemical after application) and specific effects, based
on controlled exposures, need to be understood.
 

(1) Fate
 

a. Amitraz. 
A Chemical Profile produced by EPA (1984a)
indicates that amitraz has a water solubility of ippm (at
room temperature) and an unknown vapor pressure. 
It is
rapidly degraded in sandy loam soil 
(T 1/2 < 1 day) and silt
loam soil 
(T 1/2 = 5 days). Amitraz's kd value of 75 and the
above low solubility indicates that amitraz is relatively
immobile in the soil environment. 
It binds readily to soil
and was found to leach less than a foot in Florida sandy
soil. 
An amended registration standard for amitraz (EPA,
1984b) considered cattle and swine treatment with amitraz an
"indoor use" and noted "It is unlikely that a significant
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amount of amitraz a.i. or formulation would transport to
aquatic or estuarine habitats."
 

In that multiple applications will be made, the issue of
potential environmental build-up should be addressed by
examining potential fate and providing adequate monitoring.
EPA (1984b) examined the likely fate of amitraz when applied
to pear, citrus and apple; applications much more likely to
release residues into the non-target environment than the
proposed cattle use. 
They concluded that multiple
applications (every two weeks) would not result in acaricide
accumulation in the environment because of its short halflife
(15 hours at pH 7). 
 Although applications to individual
livestock will not exceed once every two weeks, treatments at
a particular communal spray area will likely be more
frequent. 
To the extent that the frequency exceeds the twoweek interval examined by EPA, the potential for
environmental build-up and movement should be addressed by a
carefully-designed monitoring program (see Section 7).
 
b. Permethrin. Soil characteristics are especially
important in determining fate. 
In this light, the majority
of Antiguan soils are sandy loam, clay or clay loam (Hill,


1966).
 

In most cases, permethrin degrades rapidly, with an
average soil half-life of approximately one week. 
It is,
however, more persistent in soils of low organic content
(Pers. comm., 
Carroll Collier, based on discussions with
Emile Regelman, U.S. EPA, and Don Kaufman, USDA).
 

Harris, Chapman and Harris 
(1981) found that permethrin
is quite strongly absorbed by soil. 
 A Chemical Profile
produced by EPA (1985) reveals that permethrin is very
insoluble in water (0.07 ppm), 
has a kd for sand loam of 340440, but its degradation rate depends on soil type (i.e.
lower in several low organic content soils). 
 EPA noted that,
"Less than 5% of the applied [permethrin] radioactivity was
extracted as the parent compound after 14 weeks incubation
[in soil.]" They concluded that it will bind to sediment
but, if it did get into receiving water, a significant amount
of loss might occur by co-volatilization from the water
surface. Schimmel et al. 
(1983) found that permethrin was
the least persistent of several pesticides tested, with a
half-life of <2.5 days in estuarine sediment-water studies.
 

With respect to possible environmental accumulation, no
projections of fate for multiple applications of permethrin
could be found. 
However, its use will be restricted to
equines. 
Given its chemical and physical characters and
projected infrequent use, minimal opportunity for
environmental accumulation should exist. 
As with amitraz,
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the potential for environmental build-up should be addressed
 

with a carefully-designed monitoring program.
 

(2) Effects 

a. Amitraz. 
The acute toxicity studies that have
been reported for amitraz are listed in Table 3.3.
 

EPA considers this chemical highly toxic to coldwater
fish but moderately toxic to warmwater fish (EPA, 1984ab).
There is, also, some concern that since a degradation product
(U-40,481) of amitraz is substantially more i.oxic to mammals,than is the parent amitraz, it is possible thiat thisdegradate would be more toxic than amitraz to fish. 
Because
of thtse considerations, the precautionary labeling indicates: "This pesticide is toxic to fish."
 

Table 3.3. Acute toxicity of anitraz 

SeisMaterial Test Parameter/ Yate (m /kr orDDm Of ai)Ref 

EMI
 
Rainbow trout 
 Flow-through, 
 0.2 - 4.0 
 (1,2)
(Salmo gairdneri) 48hr. LC5dTech.
 

and 20% E.C.
 
Rainbow trout 
 Flow-through, 
 0.74 
 (2)
(Salmo gairdneri) 48hr. LC5d
 

Technical
 
Bluegill sunfish 
 Static, 
 1.34 
 (1,2)
(Lepomis 
 96hr. LC50/
macrochirus) 
 20% E.C.
 

Bluegill sunfish 
 Static, 
 3.14 
 (2)
(Lepomis 
 96hr. LC5d
 macrochirus) 
 20% E.C.
 

Harlequin fish 
 Flow-through, 
 3.2 - 8.74 (1,2)
(Rasbora 
 96hr. LC50/
heteromorpha) 
 20% E.C. and
 
95% ai.
 

Carp 48hr. LC5o/ 
 .56, 1.173 
 (1,2)
(CYRinus cari) 
 20% E.C.
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Table 3.3. Acute toxicity of anitraz (Continued) 

Species 
Test Parameterl 

aIerial 
Value _(me/kL or 

oom of ai) Re[. 

OTHER AOUA TIC ORGANISMS 
Oyster (embryos) 48hr. T 0 

(Crassostrea virginica)
 

Grass shrimp 96hr. TL5 o 
(Palaemonetes vulcaris) 

Fiddler crab 

(Uca yucilator)
 

Daphnia

(Daphnia magna) 

Japanese quail 


Mallard duck 


Bobwhite quail 


Mouse 


Mouse 


Rat 


Rat 


G. Pig 


G. Pig 


Rabbit 


96hr. TL50 


48hr. EC50 


BIRDS 
Oral LC5o 


amitraz
 
Oral LC6o 

amitraz 

Oral LD6o 


amitraz
 

Oral LD8Q/ 


amitraz
 

Oral LD60/ 

degradates
 

Oral LD5,/ 

amitraz
 

Oral LD50/ 


degradates
 

Oral LD6Q/ 


amitraz
 

Oral LD5Q/ 

degradates
 

Oral LD60/ 

amitraz
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.85 
 (1,2) 

65.1 
 (1,2)
 

>1000 
 (1,2)
 

0.035 
 (1,2)
 

1800 
 (1,2)
 

7C10 
 (1,2)
 

788 mg/kg 
 (1,2).
 

>1600 
 (2)
 

<200 - >1600 (2)
 

938 
 (2)
 

<400 - >1600 
 (2)
 

>400<800 
 (2)
 

>200 
 (2)
 

>100 
 (2)
 



Table 3. 3. Acute toxicity of anitraz (Continued) 

Species 
Test Paramet er 

tfaterial 
Value (me/kg or 

pom of ai) 

Baboon Oral LDSa/ >100<250 
amitraz 

Dog Oral LD5d 100 
amitraz 

Dog Oral LDS/ >20 - >250 
degradates 

(1) Authors listed in review (Arnold, 1983) supplied by NOR-AM

Chemical Company.


(2) Authors listed in Chemical Profile supplied by EPA (1984).
(3) Considered invalid by EPA because of lacking information.
 

Amitraz is "practically non-toxic" to fiddler crabs
(TL50>1000 ppm). 
 Grass shrimp and oysters are more sensitive
to amitraz (TL
50,s of 65 and .85 ppm, respectively). These
data and 48-hour acute study done on daphnia (Douglas et.al.,
in EPA, 1984b), led EPA to consider amitraz "highly toxic" to
aquatic invertebrates and estuarine organisms. 
In addition,
because of the demonstrated increased toxicity of the
degradate to mammals, there is concern, by EPA, that the
degradate may also be more toxic to invertebrates. However,
because of the assumed indoor application to cattle, EPA hae
not required degradate testing. An environmental hazards
labeling statement, indicating toxicity to aquatic
invertebrates would be required, but the fish toxicity
statement takes precedence. In addition, the use on catt:,edoes not require a statement of toxicity for estuarine/marine

species.
 

Amitraz (Baam) is considered a "Group III - relatively
non-toxic" chemical to bees, which means it can be used
around bees with minimum injury (Univ. California, 1981).
According to Arnold (1983), 
20% E.C. was found to be of low
or relatively low toxicity to honey bees. 
The LD50 was 3600
ppm and, when applied as a spray at a rate of 2000 ppm, the
toxic effects were negligible. Spot applications resulted in
an LD60 of amitraz of 21 ug/bee. Field applications (high
volume spray @ 0.4 ai./l) to apple trees in blossom resulted
in no observed repellency or mortality to bees.
 

With respect to predatory insects, a number of
experiments have been carried out on ladybirds (Stethorus
spp. and Adalia hi~unelata), lacewing (Chrvsopa carnes) and
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anthocarrid bugs (Anthocoris spp.). 
 Amitraz was found to be
harmless even when applied at relatively high rates (Arnold,

1983).
 

Reproduction studies on birds 
(bobwhite quail and
mallard ducks) determined that the NOEL (no effect level) is
less than 40 ppm for Amitraz. Specific impairments noted for
bobwhite on a diet of less than 40 ppm were increases in
eggshell cracking and reduced percentages of 3-week embryos
that survived. 
Mallard ducks on the same diet produced
significantly fewer ducklings per week (Review by T. Johnson,
10/2/81, quoted in EPA, 1984b).
 

Available data show that a degradation product of
amitraz (U-40, 481) is substantially more toxic than the
parent compound to mammals. 
Because there is concern by EPA
that this degradation product may also be more toxic to
birds, they are reserving the appropriate avian test until
they receive necessary environmental fate data (EPA, 1984b).
 

Tkxicity testing of amitraz and its degradation products
reveals that dogs are more susceptible than mice, rats,
guinea pigs, rabbits and baboons (EPA, 1984a). The LD60
values for these mammals range from 100 to >1600 mg/kg for
the parent compound. 
The toxicity of some of the degradation
products is greater than that of the parent compound (i.e.

>20 to >1600 mg/kg).
 

Subacute toxicity testing on mammals has also resulted
in a range of effect levels (see Appendix L). 
 EPA considers
amitraz "moderately toxic" to mammals.
 

In that EPA has requested additional information from
NOR-AM, dealing with the fate and effects of Amitraz, which
could be relevant to the PEP, EPA should be requested to keep
AID u.id the PEP apprised of any new data supplied.
 

In summary, amitraz is slightly toxic to birds,
moderately toxic to mammals, highly to moderately toxic to
fish, highly toxic to some aquatic invertebrates, highly
toxic to some estuarine species (but slightly toxic to shrimp
and practically non-toxic to some species of crabs), 
and
relatively non-toxic to bees. 
 The formulated product (20%
E.C.) is moderately toxic to some fish but highly toxic to

others.
 

b. Permethrin. Freshwater fish species tested with
this chemical include channel catfish, bluegill, Atlantic and
coho salmon, rainbow and brook trout, fathead minnow and
mirror carp. 
Acute LC50 values, for tests not considered
invalid by EPA (1985), range from 0.79 ppb (for bluegills) to
56 ppb (for rainbow trout). 
 Fathead minnow hatching and
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survival was significantly reduced at a 30-day exposure of
0.41 ppb. As a result, Atroban 42.5% E.C. has, as the label
p.cecautionary statement, "The product is toxic to fish."
 

Toxicity of permethrin to freshwater invertebrates is
variable (EPA, 1985). 
 LC50 values for crayfish averaged 0.21
ppm (for 89.1% ai.) 
but 100 ppt for the mayfly nymph (for 97%
ai.). Similar values for daphnia ranged from 39 ppt to 7.2
ppb (for 95.7% ai.).
 

Embryo-larvae studies with daphnia and a 25% ai. form
indicated an EC50 on ephippia (resting eggs) that averaged
1.1 ppb. 
Survival of adults after 21 days was significantly
reduced at 271 ppt (94.8% ai.). 
 Similarly, production of
offspring was significantly reduced, at the same exposure
level, on day 14 
(EPA, 1985).
 

LC
50 values for estuarine and marine animals were less
variable than for some of the other test species. 
Values, as
reviewed by EPA (1985) ranged from 0.34 ppb (89% ai.) 
for
brown shrimp to 7.6 ppb (3.2% E.C., 
40.7% ai.) for the
fiddler crab.
 

Subacute effects reported by EPA (1985) for estuarine
organisms is limited to eastern oysters. 
A 95.7% ai. form of
permethrin affected shell deposition at 407 ppb.
 
Exposure of permethrin to bees and other "beneficial
insects" resulted in variable but fairly high toxicity (EPA,
1985). 
 Oral LD50 values for honeybees ranged from 0.19 to
1.13 mg/kg, while contact LD50 values ranged from 0.05 to
0.16 mg/kg, depending on test material. 
Predaceous insects
exposed to technical permethrin, under controlled conditions,
resulted in the following range: 
 LC50 = <0.5 ppm for a
predator mite (A. fallacis) to <15.6 ppm for a lady beetle
(H. convergens). Five species of parasiti.. wasps, exposed to
"3.2 E.C. (45.4  90.7 g ai./0.405 ha)" experienced 0 to 100%
mortality.
 

Harris, Chapman and Harris (1981) found that generally,
soil type, moisture and temperature had minimal effects on
the toxicity of four pyrethroid insecticides, including
permethrin, on the cricket, Acheta 
enn3slanicus 
 However,
they did note that the pyrethroids were less toxic in muck
soil as compared to Plainfield sand.
 

Field studies with honeybees (0.5 
- 1.0 oz. ai./ acre)
resulted in 44 to 100% mortality in 8 hours. 
Alkalibees and
leafcutting bees exposed to similar levels experienced
roughly the same mortality (EPA, 1985). 
 An independent
analysis of permethrin (in the non-cattle form of Ambush)
determined that this chemical should be. included in "Grou,. 1 
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- highly toxic" (i.R. severe losses may be expected if used
when bees are present at treatment time or within a day
thereafter). 
 This study (Univ. of California, 1981) also
noted that Ambush was a honeybee repellent.
 

Field studies, with technical grade permethrin and 25%
E.C. on predaceous insects, reflected the above results.
Mortality ranged from no significant mortality at 15 ppm to
100% mortality at 25 ppm sprty.
 

Earthworms (Lumbricus spp. and Allololobophora spp.)
exposed to 5 kg/ha of technical grade permathrin experienced
no significant population decrease but predatory gamasid
mites decreased and Collembola increased (EPA, 1985).
 

Avian acute oral toxicity tests are reported by EPA
(1985), 
as part of the registration requirements, for the
mallard duck, Japanese quail, starling and pheasant. LD
50
values for studies not considered invalid by EPA are quite
high, ranging from >4,640 mg/kg (for the mallard duck) to
42,706 mg/kg (for the starling). Avian dietary exposure
tests were carried out on Japanese quail, pheasant, bobwhite
quail, and the mallard duck. 
For those tests not considered
invalid by EPA, LC50 values are also quite high, ranging from
>10,000 ppm (for the bobwhite quail and mallard duck) to
>23,000 ppm (for the Japanese quail, mallard duck and

pheasant).
 

Avian reproduction studies, on bobwhite quail and
mallard ducks, were also reviewed by EPA (1985). Dietary
levels of up to 25 ppm were not considered to present a
hazard to reproduction.
 

EPA (1985) reported that the LD50 for technical
permethrin is 8.9 g/kg for the rat. 
Ninety day feeding
studies on the dog and rat, with the technical form, resulted
in NOEL's 
(no effect levels) of 5 and 2 mg/kg, respectively.
A three-generation reproductive test with the same form
indicated a NOEL of >100 ppm. 
Gosselin, Smith and Hodge
(1984) consider this chemical to be of moderately low
toxicity to mammals.
 

In summary, permethrin's toxicity varies widely,
depending on taxa and, as indicated by the manufacturer, 
 ...the complete toxicological properties of BW21Z (Atroban) havenot been determined. ... " (see Appendix D). However, what
has been reported for non-target species indicuites that it is
very highly toxic to fish, aquatic invertebrates, and
estuarine/marine and highly toxic to honeybees. 
 It is
practically non-toxic to mammals and birds.
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(3) Conclusion
 
Both amitraz and permethrin are toxicenough or highly toxic tonon-target organisms to warrant close scrutiny. Ifeither gets into receiving waters, extensive mortality to
aquatic organisms could occur. 
However, their chemical and
physical characteristics, along with the proposed controlled
mode of application, suggest that residues will not likely
leave the immediate application site or accumulate outside
that site. 
However, in an abundance of caution, and given
that applications at communal sites will exceed frequencies
projected by EPA examinations, a properly-designed monitoring
program will allow for corrective actions, should they be
 

necessary.
 

F. MITIGATION
 

In order to minimize the potential impact of the project
on endangered and locally-important (i.e. game) species, a
properly-designed monitoring program will be necessary to
alert decision-makers of effects early enough to initiate
corrective action. 
An environmental monitoring program is
presented under SPECIFIC SCOPE ISSUES, 7.B. Research on

Antigua.
 

Congress is on record as 
(1) recognizing the importance
of tropical forests and encouraging their proper
conservation, and (2) directing AID to conserve native
ecosystems and associated biological diversity (Conqressional
Record - Senate, October 3, 1986; Title III "Protecting
Tropical Forests and Biological Diversity in Developing
Countries"). 
 In an effort to comply with the intent of the
above congressional mandate, mitigation should include the
identification and feasibility determination for various
people, land and wildlife management techniques that would
maintain an./or improve tropical forests, biological
diversity and long-term productivity. Should acreage become
available, as part of efforts to develop self-sufficiency in
Antigua (DARUDEC, 1985), 
it should be considered for longterm reforestation and wildlife management purposes. 
These
efforts should also include priorities already identified by
Antigua and Caribbean-wide conservation organizations (e.g.
Putney, 1982, pp. ii, 9, 10, 
16 and 25; Faaborg and Arendt,
1985, p. 20). 
 These techniques should be applicable to
Antigua for the PEP and to the Caribbean for the larger
program, if implemented.
 

4. TRAINING AND SAFETY OF PERSONNEL. 
In order for the acaricides to be applied safely with
minimal hazard to the environment, livestock and project
personnel, the personnel must be trained in the correct use
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of pesticides. 
All project personnel who handle or apply
acaricides must be trained in their safe handling and use,
recognition of poisoning symptoms and how to react to these
 
symptoms.


A. Training 

All project personnel must be trained and certified in
the use of pesticides selected for the PEP. As presented in
USDA/APHIS, VS Memorandum 556.1, Supplement No. 9, the
training and certification of personnel to use permitted
pesticides (in this case amitraz and Permethrin) will be
conducted by the USDA/APHIS, VS and state or local agencies
(Note: 
 these agencies are not present on Antigua).
Successful completion of the training course is mandatory
before personnel can be classified as certified applicators.
The certifying agency will determine the requirements for
recertification.
 

The training course should consist of lectures and
demonstrations by trained USDA/APHIS, VS and/or other
qualified personnel. Subjects to be covered should be (1)
nature of pesticides, (2) hazards of pesticide use, (3) safe
handling and storage of concentrated acaricides used in the
project, (4) dilution techniques, (5) spray equipment safety
and maintenance, (6) safe treatment techniques, (7)
protective clothing (hat, gloves, boots, outerwear, masks,
respirators), 
(8) safe container and acaricide disposal
techniques, (9) recognition of symptoms of overexposure to
acaricides, (10) emergency first aid, (11) concern and
protection of the environment, non-target organisms and
wildlife on Antigua, and (12) any other issues pertinent to
the safe use of pesticides. 
At the completion of the
training, an examination will be given that must be passed
before an individual can be approved as a certified
 
applicator.
 

B. Safety 

(1) Physicals 
The monitoring of the physical well being of Project
personnel should be a responsibility of the Project. 
It is
suggested that persons who come into contact with the
acaricides be given a conplete physical by a qualified
medical doctor at the time of their employment and at 6-month
intervals thereafter. 
More frequent physicals may be
required where conditions, such as potential overexposure
warrant. 
Any actual overexposure should be immediately
followed with the appropriate physical examination. The PEP
should select and approve one or more local physicians who
have an interest in and have been or can be trained in the
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therapy and public health aspeuts of pesticide poisoning and
safety. 
The selected medical doctors should be consulted in
all aspects of physicals and emergency care of program

personnel.
 

(2) Emergency Measures 
As part of the training and certification of acaricide
handlers, each should be aware of emergency treatments for
poisoning by the acaricides as listed on the labels of the
specific acdricides (see below).
 

a. Amitraz (Taktic). "If swallowed: call a
physician immediately (or take to hospital). 
 It is
preferable to use gastric lavage under medical supervision
due to aspiration hazard, otherwise, drink 1 or 2 glasses of
water and induce vomiting by touching back of throat with
finger. 
 Do not induce vomiting or give anything by mouth to
an unconscious person. 
If in eyes: flush with plenty of
water, get medical attention if irritation exists. If on
skin: 
 wash with plenty of soap and water, get medical

attention."
 

b. Permethrin (Atroban). 
 "If swallowed:
physician immediately. call a
Do not induce vomiting unless under
medical attention. 
If inhaled: remove victim to fresh air
and apply respiration if indicated. 
If R szin: remove
contaminated clothing and wash skin with plenty of soap and
water. 
If ineves: immediately flush eyes thoroughly for at
least five minutes with plenty of water. 
Get medical

attention."
 

5. PESTICIDE STORAGE, DISTRIBUTION AND DISPOSAL 
A. USDA/APHIS Policy 
Both of the acaricides proposed by USDA/APHIS for use in
the PEP will be under the direct control of Project
personnel. 
APHIS, Veterinary Services Memorandum 556.1,
Supplement No. 9 (June 18, 1980) defines Veterinary Services
policy for the use, storage, disposal and transportation of
permitted pesticides. Antiguan personnel will be employed in
the Project, but the Project will be conducted under these VS
guidelines. 
However, these guidelines must be modified to
deal with the realities present in Antigua.
 

The guidelines for storage and disposal of pesticides
are listed in Section IX of the memorandum as follows.
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"(1) Storage of Pesticides 
The pesticides should be stored in a locked and posted
place. 
Children and other untrained persons should not be
able to get to them. The storage place should keep the
pesticides dry, cool and out of direct sunlight. 
It should
have enough insulation to keep the chemicals from freezing or
overheating.
 

The storage place should be separated from housing for
animals and man. 
This will avoid or minimize harm to them in
case of fire. The fire department, or persons who would be
involved in fighting fires, should be advised of the location
and type of pesticides that are stored. 
Some pesticide
formulations, when exposed to fire and water, can cause
dangerous explosions or give off poisonous fumes when

burning.
 

Pesticides should be stored in the original containers
and away from food, animal feed, or seeds. Containers should
be checked often for leaks and breaks. 
If one is damaged,
the contents should be transferred to a container that has
held exactly the same pesticide or placed in a clean
container that is properly labeled. 
Pesticide containers
should be destroyed and disposed of immediately upon

emptying."
 

It is recommended that the pesticide storage building be
located so that it is not in a key watershed or in the
habitat of endangered or locally-important wildlife species
in Antigua.
 

"(2) Disposal of Pesticides 
When disposing of pesticides, always consider the impact
the pesticide will have on the environment. 
The Environmental Protection Agency recommends ways to dispose of excess
pesticides. 
Prior to disposal of pesticides, consult your
Environmental Quality Officer or the local authorities in
your area 
(not presently applicable to Antiqua]
disposal procedures if you cannot use them up as 

for proper
 
directed on
the label and/or in accordance with Veterinary Services


Memorandums."
 

B. Pesticide Label Instructions 
In addition, the labels for both Taktic and Atroban
contain specific instructions for storage and disposal of
these acaricides. 
 [Note: these labels are written for use in
the U.S.; 
 certain facets are notapplicable to Antigua].
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(1) Arnitraz (Taktic) 
"(a) Storage. Not for storage in and around the
home environment. Store in
a dry place. Do not open
container until ready to use.
 

(b) Pesticide Disposal. Do not contaminate water,
food or feed by storage or disposal. Pesticide wastes are
toxic. 
 Improper disposal of excess pesticide, spray mixture
or rinsate is 
a violation of federal law. [U.S. situation]
If these wastes cannot be disposed of by use according to
label instructions, contact responsible environmental
authorities for guidance." 
 [U.S. situation. In Antigua, it
may be necessary to build an acaricide evaporation tank where
excess, unused diluted acaricide can be stored until the
water evaporates. 
This tank will be surrounded by fence and
protected from excessive rain to prevent runoff.]
 

equivalent).
(c) Container Disposal. Triple rinse (or
Then offer container for recycling or
reconditioning, or puncture and dispose of in a sanitary
landfill, or by other procedures approved by local
authorities. In case of spillage, cover with an absorbent
such as soda ash, lime, clay or sawdust. Sweep up and
dispose of as directed under Storage and Disposal." [For
amitraz avoid use of alkaline substances.]
 

(2) Permethrin (Atroban)
 

"(a) Storage. Store in cool, dry place away from

heat or open flame.
 

(b) Pesticide Disposal. Pesticide wastes are
acutely hazardous. 
Improper disposal of excess pesticide,
spray mixture, or rinsate is a violation of federal law [U.S.
situation). 
 If these wastes cannot be disposed of by use
according to label instructions, contact responsible
environmental authorities for guidance [U.S. situation.Antigua, it may be necessary to build an acaricide 
In 

evaporation tank where excess, unused diluted acaricide can
be stored until thewater evaporates. This tank should be
surrounded by fence and protected from excessive rain.]
 

(c) Container Disposal.
equivalent). Triple rinse (or
Then offer for recycling or reconditioning, or
puncture and dispose of in 
a sanitary lardfill, or by other
procedures approved by local authorities."
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C. USDA/APHIS Policy on Transportation of Pesticides 
In addition, APHIS, VS Memorandum 556.1, Supplement
No. 9 contains the following section on transportation of
pesticides.
 

"Transportation of Pesticides. 
 The safest way to
transport pesticides is in the back of a vehicle (preferably
a truck) in correctly labeled packages or containers. The
pesticide containers should be fastened down to prevent
breakage and spillage and should be away from passengers,
food and animal feed. 
Pesticides transported in paper and
cardboard boxes should be kept dry.
 

When pesticides are spilled in or from the vehicle,
clean them up promptly. An absorbent material should be used
to soak up the spill. Soil, sawdust or a special product
made for this purpose can be used. 
Place all contaminated
material into a leakproof container for disposal. Dispose of
it as you would excess pesticides. 
Do not hose down the area
- this spreads the pesticide.
 

A law enforcement officer should be called for help when
a major pesticide spill occurs on a highway. 
The National
Agricultural Chemicals Association has a safety team network
than can tell you what to do, or they can send a safety team
to clean up the spill. 
They can be called toll-free anytime
at (800) 424-9300. 
 (Carry this number and the number for
other agencies in your area with you when transporting
pesticides.) 
 Report all pesticide accidents to Federal and
State pesticide regulatory agencies and other appropriate
agencies as recommended in VS Memorandum 556.6, Investigation
of Pesticide Accidents and Residues." [U.S. situation. On
Antigua there must be an information link developed between
program officials and appropriate police, fire and public
health officials so that, in case of a fire or spill, the
problem can bequickly and safely solved.]
 

By following instructions in Veterinary Service
Memorandum 556.1 and label instructions, pesticides can be
transported, stored and disposed of within the mandates of
the National Environmental Policy Act of 1969, the Federal
Insecticide, Fungicide, and Rodenticide Act as amended in
1972, and other laws dealing with protecting and enhancing
the quality of the environment. These U.S. laws must be
recognized in order to demonstrate that the TBT Pilot
Eradication Project on Antigua would be executed with the
same care and awareness that would take place if executed in
the U.S.
 

43
 



D. Present Situation (No Action Alternative)
 
In contrast, it is obvious from visits to retail stores
and conversation with pesticide users 
(almost all of the
persons who own livestock) that there is little or no
awareness about the need to carefully store and dispose of
pesticides and containers in an environmentally safe,
non-hazardous manner. 
In some stores, pesticides are on
shelves next to and among paper goods, cosmetics and other
items for human use. 
The wine, whiskey and other bottles
that contain locally-repackaged pesticides often do not have
labels or the labels only contain instructions on dilutions.
No labels, except for those o- original containers provided
by the manufacturers, such as for Triatic, gave instructions
on storage, disposal and use of the pesticide.
 

6. AVAILABILITY OF ALTERNATIVE NON-CHEMICAL TREATMENTh
 
A. Non-Chemical Methods 
Non-chemical methods to control ticks are usually
employed as part of integrated tick management programs
designed to reduce tick burdens on livestock below an
economic threshold. 
The most pertinent and successful
methods for management of 3-host ticks include resistant
cattle, vegetation management, and wildlife management.
There are no predators or parasites of ticks which have been
used successfully in tick management.
 

Cattle survival in the Antiguan ecosystem requires an
innate resistance to ticks and other external and internal
parasites as well as an acquired resistance to tickborne
diseases. 
While Brahman cattle are generally more resistant
to ticks, introduction of Brahmans onto Antigua without
acquired resistance to the diseases present will result in
death aad morbidity. 
The selection and introduction of more
resistant cattle than already exist on Antigua would have to
be accomplished very cautiously. 
The "Creole" cattle on
Guadeloupe and other French islands are an example of cattle
resistant to TBT, heartwater and dermatophilosis. Apparently
these animals are survivors of many generations of selection
by the tick and the diseases. 
 Yet the animals are
continually infested with TBT and there are losses to both
diseases. 
All attempts to improve the production of these
Creole cattle by importing improved-breed bulls and cows have
met with disaster. For example, 30 white Brahman cattle
were recently imported from Martinique to the French
Government Research Station at Gardel, Guadeloupe. Within 6
to 12 months 50% were seropositive for heartwater and half of
these animals have since died of acute dermatophilosis. 
The
survivors are being maintained under drylot conditions to
minimize contact with the TBT.
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VegetatiDn management for tick control is based upon
the reduction of optimum microenvironments for tick survival
off the host. Clearing of scrub cr brush plant species on
pastures and rangeland reduces canopy cover thereby
increasing soil surface temperatures and decreasing
humidities; conditions which are less favorable for tick
survival. 
These conditions also favor increased grass
production under proper grazing density and rotation.
Vegetation management is most appropriate on the most
productive range sites where maximum benefits from increased
forage production will be realized. 
The problems and
benefits of improving grazing lands on Antigua for livestock
production are reviewed in the European Development Fund,
Livestock Development Study (1985). 
 Pasture improvement

could possibly reduce tick numbers.
 

The introduction of certain grasses, such as molasses
grass or legumes of the genus Stylosanthes, which provide
some tick control by trapping immature ticks on sticky
substances they secrete, may decrease tick populations but
only if these plants are found in relatively pure stands.
 

Wildlife management for tick control includes exclusion
fencing to prevent wildlife such as deer from co-mingling
with livestock and/or integration of selective brush
management to provide cover and food resources for wildlife
away from cattle management areas. 
These techniques are used
to control resource utilization by tick hosts, and with the
possible exception of Guiana Island, are not applicable to
the situation on Antigua which has no large mammalian

wildlife hosts.
 

B. Options for Antigua 

Options for addressing the problems of the TBT,
heartwater and dermatophilosis are 1) no program, 2) IPM with
current management levels, 3) IPM under improved management
with expected market changes, 4) eradication followed by
continuance of present management levels, and 5) eradication
associated with an improved cattle production system.
 

A no program option will insure continuance of present
practices and problems with the following features:
 

(1) Morbidity and mortality of cattle due to acute
dermatophilosis and possibly heartwater due to TBT

pazasitism;
 

(2) Cattle production losses due to TBT parasitism (eg.
reduced weight gain and reduced slaughter weight); and,
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(3) Misuse of acaricides resulting in:
 

a. 
Highly variable tick control and increased
 
potential for development of acaricide resistance.
 

b. Animal death losses through toxicosis.
 

c. Human exposure without proper safety in
storage, preparation, application and disposal.
 

d. 
Potential impacts on the environment through
effects on wildlife and pollution of watersheds.
 

The environmental assessment team evaluated IPM options
based upon the IPM definition that 2 or more techniques are
integrated through management strategy to reduce losses to
one or more pest species below an acceptable economic
threshold. 
Antiguan livestock owners recognize the concept
of an economic threshold though it may 'ot be interpreted as
a specific number of ticks per animal, or number of animals
with dermatophilosis. 
An IPM approach, therefore, accepts
the perpetual presence of the TBT and associated diseases and
attempts to minimize losses through management. Livestock
owners, small and large, landed and landless, generally
practice 2 or more techniques to reduce losses to disease
and/or tick parasitism. 
There is great variation, howerer in
the intensity of IPM practices from the highest, generally
)racticed by private landowners, to the lowest, practiced by
landless livestock owners.
 

We observed one comparatively intensely managed
production system at Montpelier that appeared to have minimal
problems with dermatophilosis based upon visual examination
of the herd of Jamaican Red cattle. 
The cattle are managed
in fenced pastures where there was adequate grass. 
The
producer mechanically controls the acacia with a shredder
which reduces the optimal microclimates for tick survival and
increases forage production and availability. The producer
also bales excess forage during the growing (wet) season for
feed during the dry season, thereby minimizing losses in
animal condition when forage is in short supply. 
 Cattle
receive regular acaricide treatments (2 weeks apart during
rainy season) in a spray race for TBT control. Similar
management atrategies are attempted on Government-owned
farms and cooperatives with varying degrees of success.
Landless livestock owners who do not participate in organized
management strategies, and rely on the free grazing areas
have fewer elements to integrate and are least likely to
minimize losses. 
On the basis of the definition for IPM and
our observations of current practices on Antigua, there seem
to be no differences between options 1 and 2.
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Antigua currently imports 45-55% of its beef, primarily
for the hotel trade, leaving open a market for quality beef
which might be produced on the island through an IPM program.
If the island's goal was to reach 90% self-sufficiency, it
would need to increase production by at least 35%. This is
not achievable with the current quality of cattle under
current management schemes. Achieving the goal of increased
production would require: 
 (1) changes in land tenure policy,
and; (2) changes in cattle management systems, in ordar to
improve the quality and quantity of the national herd. Any
improvement toward self-sufficiency would be consistent with

Antiguan National Policy.
 

To improve the national herd in the presence of the TBT
and associated diseases using IPM (Option 3) would require
intensified management. 
An optimal management scheme would
restrict cattle production to fenced areas in order to reduce
tick populations on optimum production sites thruugh
strategic acaricide treatments and prevent contact of the
herd with free grazing areas. In concert with proper pasture
improvement and animal husbandry practices, this management
approach would reduce losses due to tick parasitism and
associated diseases, while providing a more supportive
environment for genetic improvement.
 

It is important to emplasize that the TBT and related
diseases would remain residcnt on the island, requiring
continual production inputs for tick control and disease
management. Any importation of cattle for genetic
improvement of the national herd would be subject to TBT
attack, dermatophilosis and heartwater. 
Special precautions
would need to be taken to protect investments of imported

livestock.
 

Eradication of the TBT (as a result of Options 4 and 5)
would halt the threat of heartwater transmission and reduce
the incidence of dermatophilosis to pre-TBT levels of rare
 
cases.
 

If there are no incentives and organizations to promote
improvement of the livestock industry (Option 4), 
 management
will continue at present levels after eradication. Acaricide
use and misuse would diminish. A reduction in death loss due
to acute dermatophilosis could also be accompanied by some
improvement in slaughter weight due to reduced tick
parasitism and reduced incidence of chronic and acute
disease. 
Under this option, there would be the opportunity
to import improved breeds of cattle to maximize use of
current forage production.
 

However, if eradication were accompanied by an intense
effort to improve salf-sufficiency (Option 5), removal of the
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TBT and related diseases would reduce production inputs
(acaricide treatments and tickborne disease management) and
would improve survival rate of imported livestock needed for
genetic improvement. 
This option would result in the
greatest potential improvement in cattle production and
greatest progress toward self-sufficiency.
 

7. RESEARCH ACTIVITIES 
The research described in this section is designed to
provide information to strengthen and improve the PEP on
Antigua and eventually to develop new and improved technologies for use in the proposed Caribbean-wide eradication
 

program.
 

A. Coprative USDA/French Research Activities onGuadeloupe 
As part of the activities of the environmental assessment team, two members, Drs. Drummond and Teel, traveled to
Guadeloupe in order to confer with scientists there to
discuss potential cooperative research activities. 
The
scientists on Guadeloupe were selected because of their
leadership in research on TBT and its diseases and through
previous cooperative research activities with USDA/AR5
scientists. 
In addition, there are sufficient resear-h
facilities and personnel available on Guadeloupe. 
French
government officials are keenly interested in and actively
pursuing research and control programs directed against TBT,
heartwater and dermatophilosis.
 

During their visit to Guadeloupe the team members, plus
Drs. Butcher (USDA/OICD) and Hinojosa (AID/W), had an opportunity to 
(1) visit with Dr. Fifi, Director of Veterinary
Services, (2) review the spraying of cattle in the current
TBT control program, and (3) discuss in detail proposed
research activities with Drs. Barre and Camus, research

veterinarians.
 

Dr. Fifi enthusiastically described a potential TBT
eradication program on Marie Gallante, an island apprLximately 20 miles from Guadeloupe. 
He is requesting 10
million French francs (approx. U.S. $1.6 million) from the
government of France for a mandatory program to treat all
cattle (10,000), pigs (5000), 
and sheep and goats (2500) on
the approximately 100 sq. mile island. 
Treatments proposed
are sprays of Amitraz and Butox (deltamethrin, a synthetic
pyrethroid) and a pouron of Bayticol (flumethrin, a synthetic
pyrethroid), when it becomes registered in France (which is
expected in the very near future). 
 He believes the 10
million French francs will be enough for 2 years of a
potentially 5 year program.
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In observing the methodology used to treat cattle in the
current TBT tick control program on Guadeloupe, it was
apparent that the insecticide used, Amitraz, was being poorly
applied to cattle: the 2-person spray team arrives at a site
where several cattle are staked together. The spray pump is
started and the spray person moves toward the scattered
cattle with the spray billowing from the spray gun, which has
no cut off. 
The spray person applies the spray to the cattle
from 8-10 feet away while the individual animals are moving
wildly at the end of their chains. The sides and backs of
cattle are well wetted, but the axillae, ears, escutcheon and
dewlap, which are preferred attachment sites of the TBT, are
poorly wetted if wetted at all. 
 While moving from animal to
animal, the person doing the spraying directs the spray to
the ground.
 

Only 30% of the cattle owners, who own 40% of the
cattle, participate in the voluntary TBT control program on
Guadeloupe. The treatments are applied every 2 weeks. 
No
smaller animals were treated, and in a given area some cattle
were treated and others were not. 
Almost all the 
cattle on
Guade~.oupe are Creole cattle which show little
susceptibility to dermatophilosis and heartwater.
imported cattle are highly susceptible and even when
Any

sprayed
and otherwise adequately managed experience high mortality
rates. 
 It is obvious that this control program serves only
to demonstrate that the government is willing to control
ticks, both TBT and the cattle tick, (and horn flies,
Haematobia irritants, which were abundant) if cattle ownersmake their cattle available for spraying.
 

Detailed discussions on proposed cooperative research
activities were held with Drs. Barre, Camus,Martinez and
Salas at the IEMVT research facility. Previously, we had
visited the INRA facility at Gardel 
(on Guadeloupe) where the
French government has cattle, sheep, goats and extensivepasture land. The following research activities were
discussed:
 

(1) Acariciles 
a. 
Base line in vitro data on susceptibility of the TBT
to-acaricides. These tests, to be done in the IEMVT laboratory, would use small quantities of acaricides dissolved
in icetone applied to the inside of glass pipettes. Larval
ticks would be confined in the treated pipettes. Data on
mortality of ticks exposed to different concentrations of
acaricides would be analyzed by the standard log probit
method in order to determine slope, LC50, etc. 
These data on
different strains of the TBT from Guadeloupe and other
islands in the Caribbean can be used to compare the relative
toxicity of differant acaricides that are currently available
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or could become available to control these ticks topically.
Also it is necessary to have base line data on the susceptibility of the TBT in order to accurately determine if
failure to control these ticks in the field is the result of
inadequate or incomplete treatment or is the result of
genetically controlled, biochemical resistance of the tick.
The appearance of resistance in any program would be very
detrimental to the program. 
A change to another acaricide to
which the tick strain is susceptible must be quickly

implemented.
 

These base line data trials will use only minute amounts
of pesticides and will be contained in the laboratory.
Surplus solutions and acaricides could be placed in
impervious containers outside to evaporate or could be
incinerated if an incinerator is available.
 

b. Crn vivo test evaluation of experimental acaricides.
There is 
a need to have data on the efficacy of newlydeveloped acaricides for the control of the TBT under
Caribbean conditions. 
It is proposed to treat limited
numbers of naturally infested cattle owned by the French
government and held on pastures at the government facility at
Gardel. 
These trials would be conducted in cooperation with
the company that is developing the acaricide for general use
for tick control. These acaricides will have been thoroughly
tested in many countries but are not registered for sale or
use in France. 
Companies would be responsible for the
feeding, care and disposal of cattle treated with these
acaricides. 
Cattle would be treated on government-owned
property while being held on a cement drain pen in order to
collect any runoff from the cattle. 
Each new acaricide would
be evaluated only after a specific agreement between the
company and France. 
Because of U.S./French cooperation )n
this research, any agreement would have to be reviewed bL 
 the

U.S.
 

This research is valuable to the future of any program
in the Caribbean so that the newest acaricides and treatment
methodologies could be continually evaluated experimentally.
 

The treatments and cattle will all be under the control
of the French government and maintained on Government-owned
facilities. The animals will not enter into the food chain.
Only properly protected, trained and educated personnel will
be allowed to mix, apply, and dispose of the acaricides.
Potential candidates for this level of evaluation include
Ivermectin (a unique systemic treatment), permethrin pouron,
other pyrethroids and newer acaricidal compounds administered
dermally or by other routes.
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c. 
 Critical evaluation of commercially-availLable,
registered acaricides for the control of the TBT on cattle.
On Guadeloupe these acaricides can be critically evaluated in
the field by treating Government-owned cattle held on
naturally-infested pasture at Gardel. 
Several groups of
cattle will be sprayed with several acaricides at labellisted concentrations. Numbers of adult ticks will be
counted before and at intervals after treatment. This
comparative data on initial kill and residual effectiveness
needs to be obtained for French-registered acaricides, such
as Amitraz, Butox, permethrin, fenvalerate, Supona,
coumaphos, Procibam, flumethrin and others as they become
available. 
Cattle will be treated on a cement drain pen in
order to collect runoff. Applicators of the treatments will
use safety equipment, clothing and measures that are listed
on the label for each acaricide. Applicators will have been
trained and educated in the safe use, storage, mixing,
application, disposal, and potential environmental
 
consequences of pesticides.
 

d. Critical evaluation of commercially-available,
registered acaricides for the control 
goats. of the TBT on sheep andAt the government facility at IEMVT, government-owned
sheep and goats will be artificially infested with adult TBT.
These animals will be treated with a limited number of
commercially-available, registered acaricides at label-listed
concentrations. The mortality of the existing ticks will be
determined by examination. 
At specific intervals after
treatment the animals will be reinfested with adult ticks and
mortality of these ticks recorded in order to determine
residual effectiveness of the treatment. 
Sheep and goats
will be government-owned and under the control of the
government. The acaricides will be applied by educated,trained personnel following label-required safety measures. 

e. 
Field observations on the effectiveness of
acaricides applied under program conditions. Experiments
will be established so that the initial kill and residual
effectiveness of program applied sprays (and pourons if
registered) can be determined by counting dead and live ticks
on program treated cattle. 
Also female ticks will be rated
by engorgement size in order to determine the time that the
adults had survived on the treated cattle. 
These data are
valuable in order to determine the efficacy of the acaricides
under field program conditions.
 

In all the tests with acaricides, especially b, c, and
d, the application will be under the control of the French
scientists who will be responsible for the training and
education of the applicators of the acaricides to the
animals. 
 The run off from the animals will be collected and
water allowed tr evaporate.
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(2) Detection of Infestation of the TB1 
In order to increase the accuracy and efficiency of the
detection of the TBT on Antigua and the Caribbean, research
needs to be conducted on the development of the following
techn:.ques to locate ticks on cattle and in the environment.
 

a. Density estimators of TBT on hosts. 
This
research can be accomplished by delineating specific areas on
the host, counting the numbers of adult, nymphal and larval
ticks on these areas and determining the multiple linear
regression model for the regression of total ticks on numbers
attached to different body areas. 
This research can be used
to determine the body areas to be examined to most
effectively detect TBT on cattle. 
This information is
especially critical for use during the last stages of any
treatment program and during the surveillance phase in order
to be able to detect infestations that need to be elimi -ted
before they become fully established or widespread.
 

b. Density estimations of TBT in the environment.
Recent research has shown that free living TBT adults are
attracted to carbon dioxide and to the synthetic
aggregation-attraction pheromone or one of its' components,
ortho-nitrophenol. 
Research needs to be conducted in thc
Caribbean to understand the nature of this attractiveness, todesign attraction traps and to determine the efficiency ofthese traps in the field. Efficient attraction andcollection of free-living stages of TBT in the field would
find immediate use in determining the distribution of the TBT
on Antigua and in the future to quickly detect infestations
in the latter phases of eradication and in the sur;eillance

phase of the PEP.
 

(3) Continued Survey of Domestic and Wild Hosts for TBT 
Preliminary data have obtainedbeen on the numbers ofadult and immature TBT found on dogs, swino and horses.
There is 
a need to have an understanding of the importance of
these hosts as contributors of TBT to the environment.
 

There is a question as to whether or not it is necessary
to systematically treat these animals as is done Tor cattle,
sheep and goats. Presently horses and other equines are
included in the PEP. 
There are no data on TBT on donkeys and
burros that are found on Antigua and other islands. It is
estimated that on Antigua there are 1500 donkeys and 200
horset , 
These data on swine, dogs, horses and other equines
is necessary before decisions can be made on their inclusion
or exclusion from the PEP or the Caribbean-wide program.
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(4) Observation of the French TBT Eradication Programon Marie Gallante 
As appropriate and as approved by the director of the
French eradication program on Marie Gallante, observations
should be made on the progress of the program, the techniques
used, the problems encountered and solved and other facets of
the program. This information should be made quickly
available to project personnel on Antigua in order for them
to be aware of the progress on Marie Gallante and to benefit
from the knowledge obtained there.
 

It is proposed that the research outlined above be
conducted on Guadeloupe under a cooperative U.S.-French
program. 
The U.S. contribution would consist of a post
doctorate entomologist/ acarologist attached to the staff of
the USDA/ARS U.S. Livestock Insects Laboratory, Tick and Mite
Research Unit, Kerrville, Texas and stationed in Guadeloupe.
Sufficient funds should be available for salary, a laboratory
technician, office rental, vehicle, travel, supplies and
equipment. 
The person could be stationed at the IEMVT
facility on Basse Terre and work in close collaboration with
Dr. Barre. The French scientists indicated a real desire to
initiate this cooperative research. 
They have been pleased
with such research in the past and are eager to cooperate in
the new research.
 

B. Research Activities on Antigua
 
The below efforts are those which are necessary in order
to maximize (a) the success of the PEP on Antigua, and (b)
its ability to determine the desirability of expanding the
program to the larger Caribbean area. 
 Other research
projects that do not relate directly to the program, but can
be considered legitimate mitigation, are discussed under
 

"mitigation".
 

(1) Determination of Fresence of Endangered Locally-
Importantlipecies 

Monitor spray areas to determine the presence, and
relative proximity of endangered and locally-important

species.
 

(2) Identification of Possible Wildlife Hosts for TBT
 
(a) Identify which migratory bird species exist in
close enough proximity to livestock and other tick hosts to
play possible roles in the local and inter-island transfer of
tick early life stages.
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(b) Determine which migratory birds and other
wildlife are hosts of TBT by examining relevant species (e.g.
cattle egret, mongoose, grackle and any other species found
in association with cattle).
 

(c) Periodically (using a non-lethal method)
capture and examine those species, except for endangered
species, found to be consistent hosts (as part of the
monitoring program) to determine the dynamics of any changes

in TBT numbers.
 

(3) Residue Monitoring 
(a) Monitor (pre-treatment, during treatment and
post-treatment) relevant wildlife for applied acaricides and
other widely-used pesticides. 
In that the cumulative effects
of environmental chemicals can only be characterized if the
total burden of toxic materials is known, it will be
important to analyze some of these samples for widely-used
chemicals and those which are known to be used locally.
Wildlife species should be chosen carefully but, at this
point, the following have been suggested by informants and
team members: 
 Carib grackle, broad-winged hawk, cattle
egret, ducks, mongoose. Personnel, who capture these
animals, must be fully trained and properly equipped so as to
insure that no harm is done to the wildlife when captured,


examined or released.
 

(b) To determine if amitraz or permethrin are
moving from treatment sites to watersheds (streams, ponds and
estuaries), periodically collect water and/or soil from
watersheds and send to the appropriate chemistry labozatory

for chemical analysis.
 

8. RISK/BENEFIT ANALYSIS 

A. Introduction 
AID has been directed by Congress in 22CFR Part 216
(Oct. 9, 1980), to conduct an environmental assessment which
will include discussions of the direct effects and their
significance; 
indirect effects and their significance; and
possible conflicts between proposed action and land use
plans, policies and controls (Part 216..G(c)(5)). 
 This
section is intended to describe the direct and indirect
economic effects of the PEP in Antigua and to approximate the
relative value of the effects on Antigua, the East Caribbean
Community and the U.S. 
Assessing the economic impacts of a
PEP on Antigua re.ies strongly upon the assumption that the
diseases associatel with the tick, dermatophilosis and
heartwater, will aLso be eliminated from the island. 
The
heartwater organism has been isolated from the TBT on Antigua
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(Birnie et al., 1984). 
However, there are no data on the
incidence of heartwater in Antigua. 
Thus, even though some
animals may experience a reduction in weight gain or death as
a result of heartwater, no quantification of these loses has
been attempted. 
The incidence of dermatophilosis, on the
other hand, is widespread in cattle and occurs with only
minimal frequency in sheep and goats and rarely in pigs,
horses and donkeys. However, there is no exact measure of
the effect of dermatophilosis on weight gain or mortality

rates.
 

B. Livestock Numbers 
The latest Census of Agriculture (i.e. 1984) for Antigua
and Barbuda indicated that the two islands contained
approximately 11,000 cattle, 6,100 sheep, 9,500 goats, 2,400
pigs and 1,300 donkeys and horses (Table 8.1). 
 A more recent
Survey of Agriculture (i.e. 1985) indicated a slightly higher
livestock population than presented by the census 
(Table
8.2). The census was accomplished during a severe drought
year when many animals had perished from diseases, starvation
and dehydration. Estimates from the survey suggest that over
15,000 animals were lost (died or disappeared) during the
drought of 1984. 
 We have estimated a likely standing livestock population based on the assumption that severe droughts
are common to Antigua and occur an average of four years out
of ten. Given this scenario, the average number of animals is
likely to be about 47,000 under the current management
regimes and land tenure. 
This figure would include approximately 15,200 cattle, 10,300 sheep, 14,200 goats, 5,300 pigs
and 2,000 donkeys and horses (Table 8.3). 
 The majority of
livestock (60-65%) are owned by landless people, while those
with small land holdings (less tha. 20 acres) own roughly
25-30% and large land holders (including the government) own
about 10% (Table 8.1). These statistics differ markedly
from those provided in the Livestock Development Study
performed by the Danish Rural Development Consultants
(DARUDEC, 1985). 
 The Danish study estimated that around
12,000 or 80% of the cattle are owned by the landless while
the remaining 20% or 2,000-2,500 cattle are owned by farmers
owning or leasing land plus Government operated cattle. A
more recent study prepared by the Food and Agriculture
Organization (McCosker, 1987) estimated the distribution to
be somewhere between the Census and the DARUDEC study. 
The
exact distribution is important with respect to the ability
of treating all livestock on the island. 
That is, the
landless livestock owners utilizing the free grazing areas
will be less likely to present their livestock for regular
treatment. 
And, during the dry season or prolonged drought,
there is likely to be an increase in the free grazing of
livestock due to a shortage of forage.
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Table 8. 1 Distribution of farmers and animals by farm size 

Acres 
Cattle 

Farmers Animals 
Sheep

Farmers Animals 
Goats 

Farmers Animals 
Pias 

Farmers Animals 
Horses & Donkeys
Farmers Animals 

Landless 
0 - 1 
1.1 - 5 
5.1 -10 
10.1- 20 
20.1 -50 
>50 
TOTAL 

i,i00 
265 
296 
35 
12 
14 
10 

1,733 

5,919 
1,582 
2,124 

266 
111. 
365 
697 

11,064 

451 
121 
100 
7 

5-
7 

696 

3,375 
829 

1,042 
128 
97 

195 
426 

6,092 

727 
189 
117 
12 
5 
4 
7 

1,062 

5,700 
1,442 
1,174 

363 
143 
201 
535 

9,548 

387 
128 
142 
15 
7 
3 
4 

686 

1,518 
290 
419 
56 
32 

105 
17 

2,437 

445 
119 
99 
7 
5 
5 
7 

6C6 

715 
176 
221 
27 
21 
41 
90 

1,291 
Source: Antigua and Barbuda Agricultural Census 1984. 

Table 8.2 Distributionof animals by farm size - lower and tipper limits 

Acres 

Landless 
0 - 1 
1.1 - 5 
5.1 - 10 
10.1 - 20 
20.1 - 50 
>50 
TOTAL 

Cattle 
Lower Upper 

5,072 9,138 
1,356 2,443 
1,820 3,280 

228 410 
95 171 

313 564 
597 1,076 

9,481 17,081 

Sheep
Lower Upper 

2,772 6,686 
680 1,641 
856 2,064 
105 253 
80 193 

160 386 
350 845 

5,003 12,068 

Goats 
Lower Upper 

5,340 9,723 
1,388 2,459 

857 2,003 
86 619 
39 244 
31 342 
55 912 

7,795 16,287 

Pigs
Lower Upper 

851 4,090 
281 781 
312 1,129 
33 151 
15 85 
6 282 
9 46 

1,509 6,565 

Horses & Donkeys
Lower Upper 

780 1,266 
210 311 
173 391 
12 48 
8 37 
8 73 

12 160 
1,204 2,285 

Source: Antigua and Barbuda Agricultural Survey 1985. 



Table 8 . 3 Livestock production, disposal and farn gale value 

Averaee Averag
1985 Averaee 1984 Annual Anmual Average ValueNumber Number LoLs Loss SIaLehier KfriL r JLL'L 

Cattle 13,281 15,181 4,405 1,533 
 2,748 590 685,818
Sheep 8,536 10,302 1,914 517 2,123 57 
 46,691
Goats 12,041 14,164 7,865 2,125 
 2,655 75 76,965
Pigs 4,037 5,301 
 752 265 2,279 127 133,518
Donkeys 1,745 2,015 139 15 
 3 350 323
Total 39,639 46,963 15,075 
 4,495 9,807 228 943,316
 

Over 90% of the meat animals produced locally are consumed by Antigua:
while the remaining 10% 
is consumed by tourists or exported to Guadeloupe,
Martinique or other nearby islands. 
The average slaughter weight for
cattle, sheep, goats and pigs is about 590, 57, 75 and 127 lbs.
respectively. 
An occasional horse or donkey is slaughtered at an average
weight of about 350 lbs. 
About 85-90% of the a&x..mals' liveweight is
consumed. 
The prices paid for animals on the hoof and for the various meal
products are provided in Table 8.4.
 

C. Value of the Livestock Sector in the National Economy 
The livestock component contributes between 2 and 3% GDP
compared to a total for the agriculture sector of just over
6%. The Five Year Socio-Economic Developrant Plan (1980 1984) (Ministry of Development, 1981) called for greater
self-sufficiency and greater productivity in the agricultural
sector through more effective use of indigenous resources and
external aid. The livestock sectcr currently produces only
about half of the total meat and meat products consumed on
the island. A 1982 Agricultural Policy Statement (Packard,
1983) assured protection for the livestock industry through
import restrictions when local packing and marketing of meat


and dairy products has begun.
 

Although the livestock sector contributes only a small
percentage to GDP, the most important aspect of this sector
is as a store of wealth and tradition. Antiguans, with or
without land, graze their animals at virtually no cost on
unused government land, aLlowing livestock owners to
accumulate wealth that can be converted to cash when needed.
The low cost of production, minimal labor requirement, and
desire to increase wealth has created a large herd of low
productivity in which Antiguans from all walks of life and
income levels may be a part. A further driving force for this
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Table 8. 4 Afarket Prices for Livestock, Meat and Aeat Products in East Caribbean 
Dollars (SEC) and U.S. Dollars (SUS) 

LSEClb.) LSU/lb.) 
Livestock (liveweight)

Cattle under 4 years old 1.10 .43 
over 4 years old

Cows 
Sheep and Goats 
Pigs 

1.00 
.80 

1.00 
1.20 

.38 

.31 

.38 

.46 

Meat (processed weight)
Beef 
Mutton (goat) and Lamb 
Pork 

2.50 
3.00 
3.00 

.96 
1.15 
1.15 

Meat Products (processed weight)

Liver, Kidney, Lungs

and Heart 
 2.00 
 .77
Tongue 
 2.50 
 .96
 
Heads, Feet, Tail

and Offal 
 1.50 
 .58
Other 
 1.25 
 .48
 

Source: 
 St. Johns Abbatoir
 

type of national herd is the importance that livestock
(especially sheep and goats) play as money ur food on special
occasions such as Carnival, Easter, Christmas and other

celebrations.
 

The baseline scenario presented in this assessment
assumes that the level of management, quality of animals and
standing livestock numbers will remain unchanged over time.
However, several alternatives exist as identified in the
Livestock Development Study (DARUDEC, 1985). 
 The improved
management and animal quality scenarios presented in this
study would strive for 90% self-sufficiency in meat
production from the current level of 45-55%. 
 The low
self-sufficiency rate is due to the importation of meat to
meet the demands of tourists. 
 In 1984 some 1.8 million
pounds of meat and meat products were imported for about U.S.
$4.3 million.
 

Movement to a 90% self-sufficiency level of production
would likely occur over the next 8-10 years. 
 For comparison
to the baseline scenario, we have selected option C from the
study. 
This option would include establishment of 10,000
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acres of new livestock farms, two 1,000 head feed-lots and a
reduction in total land area devoted to livestock from
32-35,000 to 25,000 acres. 
This would mean a reduction in
acreage used for open grazing and the number of landless
livestock owners, and an increase in the acreage used to
support a breeding herd from the current 460 acres to about
1,500 acres. 
In moving towards this production scenario,
both the amount of meat and the quality of meat would improve
thereby demanding a higher average market prici (for

consumption by tourists).
 

D. Incidence of Dermatophilosis 
While there is 
no proven relationship between the TBT
and dermatophilosis, there is a strong correlation bet.%en


the incidence of both.
 

Most often referred to as "mange" by the Antiguans, thisdisease of the skin occurs to some extent on about 40% of the
cattle, 10% of sheep and goats and less than 1% on other
livestock. 
During a severe drought, the incidence may
increase by as much as 50%. 
About 25% of the animals with
dermatophilosis (10% of all cattle) have it as a chronic
condition, reducing weight gains by as much as 30%. 
About
4-5% of the chronic cases of dermatophilosis will become
acute cases causing severe weight loss, early slaughter
and/or death 
 (Table 8.5). Information obtained by personal
communications with Drs. Morrow and Heron (Edinburgh
University), Mr. Edwards (Meat Inspector-St. John's abbatoir)
and Dr. Cook (Veterinary Officer) suggests that there are few
deaths from dermatophilosis as most producers tend to deliver
their emaciated animals to the abbatoir or slaughter them
locall- before the animal actually dies from the disease.
 

E. Impacts of the PEP 
The absence of the TBT will likely eliminate the chronic
and acute cases of dermatophilosis. Once the tick is eradicated, the livestock on the island could be free of the tick
and the tick born diseases in perpetuity, especially if a
Caribbean-wide TBT eradication program is implemented. 
Thus,
in estimating the impacts of the PEP we have assumed that the
impacts will accrue over 50 years, at which point any impacts
will affect the result only marginally. Also, as the current
nominal interest rate on the island is 12.5% and the real
rate is estimated to be between 5% and 6%, 
we provide the net
present value of the impacts over 50 years using the three
discount rates of 12, 9 and 6%.
 

The PEP will also eliminate the need for producers to
purchase chemicals to control the tick and medicines and
veterinary services to treat the acute dermatophilosis. 
The
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TABLE 8. 5 Estimated productio, loss associated with dermatophilosis average year
(6 years normail, 4 drought) 

Dermatophilosis Incidence Val. 	 Net Present Value (50 Ye rs)General hroi A e ..UI 	 2 9% 
Cattle 7,287 1,822 1,047 
 180,860 1,501,862 2,003,025
Sheep 	 2,850,716
494 31 5

Goats 	 212 1,758 2,345 3,338
680 89 
 5 528 4,386 5,850
Pigs 64 1 0 8 64 	

8,326 
Donkeys 85 2"
97 6 1 253 2,105 2,807
Total 8,622 1,948 1,059 	 3,
181,861 1,510,175 2,014,112 
 2,866,.
 

impacts of the PEP can be divided into direct and indirect
impacts and each of these two divisions can be further
separated into tangible and intangible impacts. 
These direct
and indirect, tangible or intangible, impacts may accrue to
the livestock producers and economies of Antigua, otherCaribbean countries, and the Americas. 
A summary of the
direct and indirect impacts of the eradication program can bedescribed as follows.
 

The 	Direct Impacts 

Tangible (those impacts which are currently
measurable). 

(1) 	change in feed efficiency (daily weight

gains) and\or livestock deaths
(2) 	 change in input use (pesticides, medicinals,
other chemicals, labor)
 

Intangible (those impacts which are not currentlymeasurable due to lack of data). 

(3) 	change in human health risks
(4) 	change in the risk of increased
 
prevalence and incidence
(5) 	change in enzootic stability
(6) 	impact on fish, wildlife, tourism
 

Indirect Impacts 

Tangible 

(7) change in economic activity in Antigua
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Intangible 

(8) change in economic activity in countries
 
exporting (importing) meat or meat
 
products to (from) Antigua.
 

F. The Direct Impacts 

(1) The PEP will change the resources required to
produce a pound of meat. The absence of the skin di.seasewill reduce the loss of 
 livestock from death and increase
the average daily 
weight gain, ceteris paribus, for those
animals that would have had chronic or acute infections of
dermatophilosis. 
Cattle are assumed to gain an average of 1
pound per day over the six months of good grazing and
maintain their weight over the remaining six month period.
Sheep and goats are assumed to gain an average of .15 pounds
per day over good grazing period and maintain their weight
thereafter. 
Chronic cases of dermatophilosis will reduce
weight gain by 15% 
and acute dermatophilosis will reduce
weight gain by as much as 30%.
 

We have estimated that under the current livestock
management systems, an average of 456 thousand pounds of meat
and meat products are lost annually as a result of the
chronic and acute cases of dermatophilosis (Table 8.5). 
 This
loss may be as low as 307 thousand pounds in good climatic
years and as high as 683 thousand pounds in years of severe
drought. 
The average reduction in meat and 
meat products,
attributable to dermatophilosis, represents an annual loss to
livestock owners of approximately U.S. $182,000. 
 Thus,
eradication of the TBT will yield livestock owners U.S. $2.9
million (50 years and 6% discount rate) in increased output.
 
(2) The PEP will provide the pesticides and apply the
pesticides at no charge to the livestock owners. 
 Thus,
livestock owners will forego current expenditures on
chemicals used for tick control. 
Current tick control
activities vary sharply among livestock owners. 
 A few cattle
owners spray or dip their animals at the recommended twice
monthly interval but most cattle owners treat their animals
between 2 and 8 times annually (roughly every 3-4 weeks
during the rainy season). Other livestock owners rarely
treat their animals for tick control. On the average, we have
estimated that about 20% of cattle owners spray an average of
18 times per year (frequently), another 65% of the cattle
owners treat their animals between 2 and 17 times annually (8
times on average) and the remaining cattle owners treat less
than twice annually.
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Owners of other livestock rarely treat their animals for
tick control (Table 8.6). 
 By providing tick treatments to
livestock owners free of charge 
 (as in the PEP) an annual
average savings of U.S. $31,500 will accrue livestock owners.
Over a 50 year period livestock owners will save an estimated
U.S. $497,000 (6% discount rate). 
 As well, livLstock owners
will forego expenditures on veterinary services and medicinals necessary to treat acute cases of dermatophilosis
estimated to be roughly U.S. $8,000 or U.S. $124,000 through
perpetuity (50 years and 6% discount).
 

The PEP proposes to treat all animals every two weeks
which will -quire livestock owners to produce the animals
for the treatment. 
As few, if any, of the livestock owners
are currently treating their animals with this intensity, it
would be inappropriate to assume that there would be no
additional labor costs imposed by the PEP. 
No change in
labor costs have been estimated as these changes will depend
upon how well the PEP blends into the current management
systems of all classes (landless and landed producers both
large and small) of livestock owners. 
Where livestock owners
are required to present their animals for treatment in such a
way as to interfere with the normal management of these
animals, a cost will occur and should be considered.
 

The total annual savings to livestock owners from the
PEP is estimated to be about U.S. $221,000. 
The net present
value of this savings over 50 years and 6% discount is
approximately U.S. $2.9 million.
 

(3) Marketing and use of pesticides and other chemicals
is not perceived as dangerous in Antigua as very rarely are
the proper precautions taken as discussed previously. 
During
our survey of the island and the spraying, dipping and other
forms of application of the pesticides, numerous producers
indicated that they and/or their livestock occasionally
became ill after treating their animals. 
The PEP will
eliminate the need for livestock owners to handle these toxic
chemicals and, thus, provides a benefit to livestock owners
in the form of a reduced risk of poisoning and contamination.
Unfortunately, there are no data indicating the prevalence of
a pesticide contamination problem or quantifying the cost of
treatment for overexposure to the pesticides. In Zact, Dr.
Hinkley (Pathologist at Holberton Hospital) suggests that
Antiguans rarely seem overly concerned with health problems.
However, quantification of a contamination problem prior to,
during and after the PEP would facilitate a better
approximation of the impacts of the program.
 

(4) The spread of dermatophilosis in the East Caribbean
Islands over the last two decades has initiated a concern in
the U.S. that dermatophilosis may, over time, spread to the
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Table 8.6 Costs associated with tick control activities 

Treated 
 Treatments Total Costs (NPV* 50 Yrs.)

Number Freq. Infreg. 
 None Total Unit Annual 12% 9% 
 6%
 

Cattle 15,181 3,036 

Sheep 

10,627 1,518 141,185 0.19 27,151 225,461 300,696 427,953
10,302 
 0 2,060 
 8,242 24,725 0.05 1,189
Goats 14,164 0 2,833 11,331 33,993 0.05 1,634 
9,871 13,165 18,736
 

Pigs 13,571 18,100 25,760
5,301 0 
 1,060 4,241 12,722 0.05 612 5,079 6,774
Donkeys 2,015 9,641
0 403 1,612 4,836 0.19 
 930 7,723 10,300 14,659
Total 46,963 
 3,036 16,983 26,943 217,460 0.14 31,516 261,705 349,035 496,748
 
* Net Present Value 



southern states. 
The causative agent of the skin disease is
in some way facilitated by the presence of the TBT and could
be facilitated by the Amblyomma species of ticks indigenous
to the 
 utrn states. The major carriers of either the TBT
or de-Matophilosis are infected livestock. 
There are
concerns that the spread of the TBT may be associated with
cattle ;.rets. 
Although the risk of widespread dermaphilosis seems to be negligible, potential TBT transport by
the cattle egret and continued spread of dermatophilo.4 P to
other East Caribbean Islands would continue to increase che
.risk of incidence in the U.S. 
Thus, the eradication of the
TBT in Antigua will reduce the risk of increased prevalence

and incidence of dermatophilosis in the Caribbean and
Americas. 
These nations will then be receiving a direct
benefit from the eradication program.
 

(5) Eradication of the TBT on Antigua may result in the
eradication of the cattle tick (Boophilus microplus) as well.
The cattle tick is a vector for a number of other cattle
diseases as mentioned in section 3 of this report. 
The
livestock on Antigua may be carriers of any or all of these
diseases and simply tolerate them. 
This tolerance (immunity)
is passed on to the calves while nursing. If the cattle tick
is eliminated, several generations of cattle may occur which
have no resistance to the diseases born by this tick.
Following a reinfestation by the tick of non-resistent
animals, the death rate could increase. It is impossible to
calculate the likfalihood of such an event occurring and even
nore difficult to estimate the number of deaths likely to be
associated with the event.
 

(6) Over 85% 
of the GDP on Antigua is derived from
tourism. 
As such, fish and wildlife provide some intrinsic
value to tourists as a form of recreation. Thus, if the PEP
affects the diversity and/or density of fish and/or wildlife,
it will have some effect on tourism. 
However, the acaricides
proposed for the PEP are not expected to have any measurable
detrimental impact on either the diversity or the density of
fish or wildlife.
 

G. TheIndirect Impacts 
Those impacts which are induced by or stem from any of
the direct impacts are denoted as indirect impacts. 
The
increase in beef production resulting from eradication will
induce an increase in the marketing services which convert
the live animal into consumable meat and meat products.
Presumably the value added between the price of the animal
paid to the producer and the price of the livestock products
paid by consumers is representative of the economic activity
generated throughout the Antiguan economy.
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(7) The slaughter weight (meat and bone) of livestock
varies between 35 and 50% of liveweight depending upon age,
sex and health of the animal and has been assumed to average
about 45%. 
 Another 40-45% of the animal's liveweight is sold
as meat products (head, feet, heart, lung, liver, kidney,
offal, and hide). 
 The annual average value lost to the
Antiguan economy, resulting from the loss in meat or meat
products associated with dermatophilosis, is estimated to be
approximately U.S. $145,000, the net present value of which
is about U.S. $2.3 million (50 years and 6% discount rate)
(Table 8.7).
 

(8) As Antigua increases the production of meat and meat
products their demand for these goods will decline. As well,
if local production exceeds local demand (non-tourist) the
export of these products will increase. Where either importation declines or exports of meat and meat products increase
those countries currently importing these products, or those
likely to receive them will suffer an economic loss. 
 As the
per capita consumption of meat and meat products on Antigua
has been estimated to vary from 10-18 lbs. over the last 6
years, it is difficult to estimate how much of the production
of these products (attributable to the PEP) would be consumed
locally or exported and thus no estimate has been given.
 

Table 8. 7 Estimated economic loss, U.S.$, associated with dermr-tophilosisaverage year(6 years normal. 4 drought) 

&Udi Pound Net Present Value(O Yrs)
Lmdant Lost Lot1%-966 

Cattle 1,382,251 454,786

Sheep 106,179 

144,307 1,198,325 1,598,199 2,274,566
 
Goats 

521 1,832 2,443
177,329 1,334 
221 

3,477
566 4,696 6,263
Pigs 252,126 19 8 8,914
 
Donkeys 1,607 68 91 130
623 198
Total 1,918,492 457,283 145,299 

1,642 2,190 3,116
1,206,563 1,609,187 
 2,290,204
 

In total, the average annual economic loss to Antigua,
resulting from the incidencc of dermatophilosis is estimated
to be approximately U.S. $359,000, with a present net value
of U.S $5.6 million (50 years and 6% discount rate). 
 Thus,
the PEP would provide Antiguans with U.S. $5.6 million of
benefits. 
If only local, currently unemployed labor is used
for the project, another U.S. $15-20,000 of benefits could
accrue Antigua for the years the program is being
implemented. 
Thus, the benefits to Antigua from the PEP
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would represent less than 0.1% of GDP. 
Thus, this project is
likely to have cnly very marginal impacts on the Antiguan
Economy. 
However, the impact on the livestock industry would
be more significant (2%) and positive. 
If the cost of the
project is U.S. $2 million, as estimated by IICA (1987), 
a
benefit/cost ratio of 2.8 would result.
 

Table 8. 8 Total economic loss in Antigua from dermatophilosis- baseline (U.S.$) 

Annueal Annnl _.4Toal
 
ProdJLcrf Economic 
 Treatment Annual NetPNeett Value f50 Y)_ Los - Lo Cost Loss 9 -

Cattle 180 ,86tc 
 144,307 27,151
Sheep 352,318 2,925,648 3,901,921 5,553,235
212 221 1,189 1,621 13,461 17,953
Goats 25,551
528 566 

Pigs 8 

1,634 2,728 22,654 30,213 42,999
8 612 628
Donkeys -53 198 
5,211 6,950 9,891
930 1,381 11,470 15,297
Total 21,771
181,861 145,299 
31,516 358,676 2,978,444 3,972,334 5,653,447
 

H. Conflicts Between the Proposed Action and Land Use PlansPolicies and ',ontroib-

As mentioned previously, the Antiguan Government has set
goals to reach self-sufficiency in agricultural production
including the production of meat and meat products both for
the local market and to meet the demands from tourism. To
meet this demand as outlined in the Danish stidy (DARUDEC,
1985), hybrid livestock would need to be imported. 
These
animals are much less resistant to the TBT and associated
diseases. 
Thus to reach 90% self-sufficiency the national
herd would need to be expanded with more productive hybrid
animals. 
 If this scenario is attempted and imple- mented the
benefits to Antigua of the .EP could more than double over
those estimatec under the baseline scenario.
 

Witi %he level of management necessary to achieve 90%self-sufficiency, an integrated pest management (IPM) project
may prove as effective in reducing the economic loss associated with dermatophilosis as an eradication project.
opportunities for TheIPM were presented in section 6 of thisreport. The discussion in section 6 the torestructure the livestock sector for 
alludes 
IPM to be 

to neea 
effective. Ifthe 90% self-sufficiency goal is to be realized, the TBT must
be either eradicated or managed sufficient to eliminate
chronic and acute cases of dermatophilosis. Given that more
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than 60% of the economic benefits from the PEP will accrue to
livestock owners, an IPM project may well be :ore in
society's best interest than an eradication project.
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APPENDIX A 

SCOPE 
Under contract to C.I.C.P., the team's scope was to
address the following issues, incorporating the relevant
legal requirements of 22 CFR Part 216.3(b)((1)(i):
 

"I. 	Efficacy, toxicology and nature of acaricide treatments
and the basis for the selection of the proposed

pesticides.


2. 
 Conditions under which resticides will be applied and
mode 	of application. 
Team 	will examine potential off
site 	impacts.


3. 
 Impact on non-target organisms. Since many wild birds
and mammals are hosts to the tick, the technical
feasibility of eradication and the potential impact of
pesticide use on wildlife would need to be considered.
The team should recommend mitigations to reduce impact
on non-target organisms and habitats.
4. 
 Need 	for training in handling and management of
acaricides and develop a scope of work for training if
necessary. 
The team should evaluate worker/farmer
safety and the need to monitor exposure and health of
 
5. 	

personnel handling acaricides.

The ability of host country institutions to effectively
manage safe pesticide use, including storage,
distribution and disposal capabilities.
6. 
 Availability of alternative non-chemical treatments,
e.g. resistant cattle, improved management practices.
7. 	 This tick-related condition of cattle called
dermatophilosis (an epidermal skir infnction caused by
;ermatophilo:-is congolensis) causes substantial losses
in production and even death (e.g. Antigua). 
 Although
dermatophilosis has not been definitely linked to
AmbLyomma feeding, research has established that
eradicating the tick diminishes the occurrence of this
condition. 
Research is needed however, to establish the
importance of the Tropical Bont Tick in the epidemiology
of this economically important disease. 
The team will
review relevant research data and recommend areas in
need of further consideration in order to better
understand the role A. varieQatum plays in the
transmission of dermatophilosis in order to effectively

evaluate alternatives.


8. 	 Risk/Benefit analysis of the proposed control/
eradication program for the selected Caribbean country.
 
Level or Effort: 
 The team will spend all of its time in one
selected country with options for limited travel to visit other
islands to examine ongoing programs and research efforts."
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TAKTIC TECHNICAL BULLETITU 

aW 7 
_ _ _ _ __ J__ ia&Q~% 

TAI'FT1 C E.C, Ac : z!a -0f.,c! 

Summary: 

The active ingredient in TAKTIC E.C. isamitraz, a diamidide ccmpound which has 
been shown to be highly effective for the control of ectoparasites affecting animals. 

Chern;cal Structurcand Fort. u': 

C19H23 N3 Me 
rN =CH-N-CH=N 

Me Me Me Me 

NAM ES: 
CHEMICAL NAMES: CAS: 
(N'-(2,4-dimethy!phenyl)-N -[.(2,4-d1ime',hy'phenyl)iminol]methy'.-N

methylmethaniminamide) 
IUPAC: N-methyl bis (2,4-xyliminomethyl)amine 

NOR-AM CODE NAMES: BTS 27419, RD 27419 

TRADEMARK: TAKTIC E.C. 

COMMON NAME: amitraz 

Surnmary'ofPh;ic,"Pc -3pr. cf ..-. : 

APPEARANCE: Off-white crystalline solid
 

MELTING POINT: 86-87°C.
 

VAPOR PRESSURE: 3.8 x 10"mm Hg at 200C
 

SOLUBILITY (200C): 1 mgl1itre of water
 
300 g/litre of acetone
 
300 g/litre of toluene
 

STABILITY: Unstable at< pH 7
 

,,'" 



Toxicoikgyof Technical C ;e , I: 

Acute oral LD, 0 to rats: 800 mg/Kg 
Acute oral LD to mice: 1600 mg/Kg50 

Acute dermal LD5oto rats: 1600 mg/Kg 
Acute dermal LD,0 to rabbits: 200 mg/Kg 

Types ofAcute ToxicEtfects: 

Ifamitraz isabsorbed inhigh doses the symptoms may include central nervous system
depression. Amitraz may cause irritation to eyes and skin and ma' cause transient skin 
flushing inman.
 
The solvent inTaktic evolves a narcotic vapor, may cause g3strointestinal irritation, is
 
irritating to eyes and degreasing to skin.
 

Formulation: 

Percent by weight 
Amitraz 12.5 

Inert Ingredients 87.5 

Total 100.0 

Regfstration Status: 

Experimental Use Permits (EUP's) have been granted by the U.S. Environmental Protection 
Agency (EPA) for Taktic to be used as follows: 
ANIMAL PESTS LOCATION
Dairy cattle cattle ticos U.S., Puerto Rico
Beef cattle ticks, mange mites, lice United States
Swine mange mites, lice United States 
Emergency Exemption (Section 18) has been granted by the U.S. Environmental Protection
Agency for Taktic acaricide/insecticide to be used on beef and dairy cattle and goats inthe 
Puerto Rico tick eradication program. 

Temporary Tolerances: 

CATTLE:
 
Temporary tolerances of 0.05 part per million (pDm) inor on the raw agricultural com
modities of meat, fat and meat by-products and 0.5 ppm in mi!k fat are established under 
the provisions of the Federal Food, Drug and Cosmetic Act for EUP programs. 

SWINE: 
Temporary tolerances of 0.1 part per million (ppm) infat, meat and meat by-products of
hogs are es:ablished under the provisions of the Federal Food, Drug a; dCosmetic Act for 
EUP piograms. 
Applications for registration and petitions for permanent tolerances have 
been submitted to the EPA to allow the use of Taktic inswine, beef and dairy cattle. 

General Spectrum ofActivity 

MITES: 
Psoroptes species: Scab mite 
Sarcoptes species: Mange mite 
Chorioptes species: Mange mite (cattle) 



TICKS: 
Boophalus
 

annulatus: Texas fever tick
 
microplus: The cattle tick or Southern cattle tick
 

Amblyomma 
amercanum: Lone Star Tick
 
maculatum: Gulf Coast Tick
 
variegatum: Bont Tick
 

Dermacentor 
variabilis:American dog tick
 
andersoti: Rocky Mountain spotted fever tick
 
albipictus: Winter tick
 

Ixodes
 
scapularus:Black-legged tick 

Rhipiceph~lus 
sanguineus:Brown dog tick 

Otobius
 
megnini: Spinose ear tick
 

SUCKING 	LICE: 
Haematopinus species
 
Linognathus species
 
Solenopotes species
 

BITING LICE: 
Bovicola species 

SHEEP KE)S: 
Melophagus ovinus 

DOSAGE AND TREATMENT: 

Test results indicate Taktic will control the following pests at the specified dosage levels. 

NUMBER OFANIMAL 	 EFFECTIVE DOSAGEPEST 	 TREATMENTS APPLICATION 

Cattle 	 Psoroptes 

Chorioptes 

Sarcoptes 

Ticks, 

Swine 	 Sarcoptes 

Lice2 

1.See list above 
2. Haematopinus suis 

RANGE %A.[. 

1 spray dip .1 
2 spray dip .05 
2 dip vat .05 
1 spray dip .05 
1 dip .05 
2 spray dip .025-.05 
2 dip .025-.05 
2 spray .025-.03 
1 spray .05 
1 spray dip .05 
1 dip .05 
2 spray dip .025-.05 
2 dip .025-.05 
2 spray .025-.05 
I spray .025 
1 spray dip .025 
1 dip .025 
2 spray .05 

2 spray .05 

Investigations are still being conducted to define exact dosages and treatment regimes. 



FirstAid and Tr =n fcf ,of. 4ning 

There is no specific antidote for ami:raz, and treatmen, should follow the following
 
procedure:
 

1. Remove the patient from contamination. Remove contaminated clothing and using
 
copious quantities of soap and water, wash the exposed parts thoroughly.
 

2. If patient is less than fully conscious, lie patient down, turn on side and ensure a clear
 
airway. Keep strictly at rest. Seek immediate medical advice.
 

3. If there is a reason to suspect the E.C. formulation has been swallowed, do not induce 
vomiting. Instead, the stomach chould be pumped ov, and the patient kept unp.r obser
vation for 24 hours. 

4. Attention should be paid to the resoiratory system for signs of depression. Artificial 
respiration and general supportive measures will be necessary. 

DIOCLAIM ER: THE USES DESCRIBED HEREIN ARE EXPERMENTAL OR UNDER AN EX-
PERIMENTAL USE PERMIT PROGRAM (EUP). All animals treated with amitraz in non-EUP 
trials must be destroyed or used for research purposes only. Sampies of product are sup
plied for test purposes only and without commitment or liability. Local, state and federal 
regulations concerning trials must be observed and any necessary clearances obtained. 

For further information and samples, please contact: 
Richard Hack 
Project Manager - Taktic 
NOR-AM Chemical Company
 
3509 Silverside Road
 
P. 0. BoA 7495
 
Wilming!on, DE 19803
 

In case of emergency, contact: 
Dr. E.F. Fantazier, M.D. 
Day: 302-995-8632 or 8633 
Night: 302-656-5114 

302-656-3100 

522-TB-TK.1 M-2185
 



APPENDIX KIC SPCIMEN ABE 

RESTRICTED-USE PESIID 
Forretail sale to and use only by Certfied Applicators or persons under their direct superv~slon, and ordy for those use covered 
by the Certlfi'~d Appikator's certfication. 
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PRECAUTIONARY STATEMENTS
 
HAZARDS TO HUMFANS 
(and Domestic Animals) 

CAUTION 
Harmful if swallowed. Wash thoroughly with soap and 

water after handling. 

Harmful if absorbed through skin. Avoid contact with 

skin, eyes or clothing.

Causes moderate eye irritation. 

Required Clothing and Equipment for Mixing, Loading,

Ground Spray Application and Clean-up Procedures: 

1. Long-sleeve Shirt (Fine Weave) 3. Rubber Gloves
2. Long Pants (Fine Weave) 4. Rubber BootsIF ON CLOTHING - Remove contaminated clothingand wash affected parts of body with soap and water. I 

body thoroughly and change clothing,
ENVIRONMENTAL HAZARDS 
This product is toxic to fish. Keep out of lakes, streams 
or ponds. Do not apply when weather conditions favor
drift from treated areas. Do not contaminate water by
c' aning of equipment or disposal of wastf.-s. Do not 
graze treated areas. 
PHYSICAL OR CHEMICAL HAZARDS

Flammable. Do not use or store near heat or open
flame. Do not use in the vicinity of ollot lights.


STORAGE AND DISPOSAL 

STORAGE: Not for storage in and around the homeenvironment. Store in a dry place. Do not opencontainer until ready to use. 

PESTICIDE DISPOSAL: Do not contamin4te water,
food. or feed by storage or disposal. Pesticide wastes 
are toxic. Improper disposal of excess pesticide, spray
mixture, or rinsate is a violation of federal law. If these 
wastes cannot be disposed of by use according to
labe! instructions, contact your state pesticide or 

Environmertal Control Agency, or the Hazardous 

Waste representative at the nearest EPA Regional

Office for guidance,

CONTAINER DISPOSAL: Triple rinse (or equivalent).

Then offer for recycling or reconditioning, or puncture

and dispose of in a sanitary landfill, or by other 

procedures approved by state and local authorities. 


In ca . of spillage, cover with an absorbent such as 

soda ash, lime, clay or sawdust. Sweep up and dispose

of as directed under Storage ard Disposal.
Incase of fire or other emergency, report at once by
tncseoll-re onotoer800-42-9300repty
toll-free telephone to 800-424-9300. 

DIRECTIONS FOR USE 
It is a violation of federal law to u, 9 this product in a 
manner inconsistent with its labeling. 

CONTROL OF TICKS, LICE, AND MANGE 
ON BEEF AND DAIRY CATTLE 
TICKS AND LICE: 
SPRAY: 

Mix ONE QUART CAN (760 mls) of TAKTIC E.C. in10gloswtr ONEOLIAR CAN (760 of TIP C (380 mls)every 100 gallons of water, or ONE rINT CAN (380 mls)in 50 gallons of water. The spray should be made up 

within 6 hours of treatment Use up to 2 gallons of 
spray for a fully grown animal. Itis important that the 
spray penetrate to the skin until run-off. For Lone Starticks, cattle ticks, sucking lice and chewing lice, 

particular attention should be given to the legs, udder,

tail regions and head including the ears. For Gulf Coast
ticks and ear ticks, treat the head, ears, shoulder area

,nd neck with a low pressure spray. For control of lice,
 
a second treatment 10-14 days later is recommended.
 

SPRAY DIPPING:
 
Mix ONE QUART CAN (760 mis) of TAKTIC E.C. in
 
every 100 gallons of water, cr ONE PINT CAN (380 mls)
 
in 50 gallons of water. The spray solution should be

made up within 6 hours of treatment and emptied after
use. The spray dip machine should Le cleaned out and
tested prior to charging with TAKTIC E.C. All nozzles
a n ashoaffcotdipatifod with oaan wathee.must be functional and at the correct angles tothe extent of contamination is unknown, bathe entire thoroughly soak the animal within a few seconds. After
filling with clean water and adding the apjropriate
amount of TAKTIC E.C., circulate the finished solution
through the spray dip machine to ensure a
homogeneous mixture. For control of lice, a second 
treatment 10-14 days later is recommended. 

MANGE MITE (SCABIES): 

SPRAY DIPPING: 
Mix ONE QUART CAN (760 mls) of TAKTIC E.C. in 
every 50 gallons of water, or ONE PINT CAN (380 mls)
in 25 gallons of water. The spray solution shsuId be 
made up within 6 hours of treatment, and emptied afteruse. The spray dip machine should be cleaned out andtested prior to charging the TAKTIC E.C. All nozzles 

must be functional and at the correct angles to
thoroughly soak the animal within a few seconds. After 
filling with clean water and add;ng the appropriate
amount of TAKTIC E.C., circulate the finished solution 
through the spray dip machine to ensure a
homogeneous mixture. Applications should be made 
as instructed by USDA, APHIS, VS bulletins. Two 
treatments 7-10 days apart are required to control 
cattle scabies.
NO POST TREATMENT SLAUGHTER INTERVAL 
DO NOT OPEN CONTAINER UNTIL 
READY FOR USE. 
NOT FOR. USE ON HORSES. MAY CAUSE 
FATAL COLON IMPACTION. 

IMPORTANT: READ BEFORE USE 
By using this product, user accept! the following Conditions. warranty,
disclaimer of warranties an limitatons of liability
CONDITIONS: The directions for use of this product are believed to beadequate and Should be followed carefully Howeve,. because of extrome 
weat~er and sol cordilions, manner of use and other factfrs beyond NOR-AMChemical Company's control.;t is impossible for NOR-AM to eiminate all risksassociated with the use at this product As a result, crop inlury Ofineffectiveness isalways possible 
DISCLAIMER OF WARRANTIES: THERE ARE NO WARRANTIES. EXPRESSOR IMPLIED. OF MERCHANTABILITY OR OF FITNESS FOR APARTICULARPUP.FLSE OR OTHERWISE. WHICH EXTEND BEYOND THE STATEMENTS 
authorized to make any warranties beyond thos
MADE ON THIS LABEL No agent of NOR-AM Chemical Company iscontained hein or to mod ft'the warranties contained herein. UNDER NO CIRCUMSTANCES SHALL NOR'AM CHEMICAIL COMPANY BE LIABLE FOR ANY INCIDENTAL OR
CONSEOUENTIAL DAMAGES RESULTING FROM FAILURE TO USE THISPRODUCT IN ACCORDANCE WITH LABEL DIRECTIONS 
LIMITATIONS OF UABILITY: inno event shall NOR-AM Cheical Companyiabiliy for damages arising out of the use oftthis product excceed the pu:ha
price of tho product used.
* NOR-AM Chemical Company. 1985 



APPENDIX D
 

ATROBAN TECHNICAL BULLETIN
 

ATROBAN 
TM 

ATROBANTM insecticide (BW 21Z) is a synthotic pyrethroid that shows outstanding activityagainst a broud spectrum of insect species. Unlike earlier pyrethroids it is photostable and offers
relatively long lasting residual activity. 

CHEMICIAL NAME AND PHYSICAL PROPERTIES
 
CHEMICAL NAME: 
 (3.?henoxyphenyl) methyl (±) cis-trans-3-(2,2-dichloroethylenyl) 

2,2-dimethylcyclopropanecarboxylate 

COMMON NAME: permethrin 

EMPIRICAL FORMULA: C2 1H2 0 CI2 03 

STRUCTURAL FORMULA: 

Q CH3 CH 3 

0 ~C1 

CH2 -0C - CH= C 

C1
 

APPEARANCE: light amber to brown liquid 

MELTING POINT: ca 35C 

VAPOR PRESSURE: 3.4 x 10,7 Torr at 250 C 

SOLUBILITY: Practically insoluble in water, soluble in odorless 
petroleum distillate, vegetable oils and most other 
organic solvents. Moderately scuble in polyethylene
glycol 200. 

STABILITY: Premethrin is 10 to 100 times more stable in light 
than previous pyrethroids (Elliot, 1973, Proc. 7th 
Brit. !nsect.and Fungic. Conf.) 

AT OBAN is a trademark of Burroughs Wellcorne Co. 
AH4WWellcome ' 
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FORMULATIONS 

Available as technical material, 42.5% EC, 25 WP and dust formulations. 

TOXICOLOGY 

The indications to date are that BW 21Z (25% ±cis : 75% ±trans) is a safe insecticide for use on all warm blooded species. Cats are more sensitive than other domestic animals and care should be
exercised in treating cats until safety has been confirmed. 

Acute oral: LD 5 0 for rat - > 1400 mg/kg 
LDso for mouse -> 2600 mg/kg 

Acute dermal: LD50 for rat - > 4000 mg/kg 

BIOL :CAL ACTIVITY 

BW 21Z has demonstrated excellent insecticidal as well as acaricidal activity against a wide range ofpests that irritate and cause economic loss in both livestock and companion animals. Photostability
and residual properties contribute to make BW 21Z an excellent experimental insecticide against
livestock pests as well as household insects. 

LABORATORY AND FIELD TRIALS 

BW 21Z when given as a dermal application to livestock and companion animals iseffective against 
the following pests: 

Target Species Pests 
Suggested Concentrations 

(% active ingredient) 
Cattle Horn fly, stable fly, horse .01-.15% 

fly, face fly, house fly, lone 
star tick, Gulf Coast tick, 
fever tick, scabies mite, lice. 

Horses Horn fly, stable fly, face fly,, .05-.5% 
horse fly. 

Poultry Chicken body louse, northern .01-.1% 
fowl mite. 

Dogs and Cats Fleas, lone star tick, brown .05-.2% 
dcg tick, American dog tick. 

HANDLING PRECAUTIONS 

Avoid exposure to spray mist. Do not get concentrate in eyes, on skin or clothing. Wash thoroughly 
after handling, remove contaminated clothing immediately. 

FIRST AID 

In case of contact with eyes, immediately flush eyes with plenty of water for at least 10 minutes. In case of skin contact, remove contaminated clothing immediately and wash skin with soap andwater. If swallowed, DO NOT INDUCE VOMITING unless medical treatment is not immediately
available. Cali a physician immediately. 

CAUTION 

Since complete toxicological properties of BW 21Z have not been determinee, the technical
material and formulations should be handled with care. As with any chemical, inhalation or contactwith skin and eyes should be avoided. The above information is an accurate representation of our
knowledge of the biological and chemical properties of BW 21Z. 
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APPENDIX E
 

ATROBAN SPECIMEN LAML
 

Atroban® 42.5% EC 

PRECAUTIONARY .13XIEMl 

HAZARDS TO HUMANS AND DOMESTM ANIMALS 
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MATERIAL SAFETY DATA SHEET 

SECTION I. IDENTIFICATION OF PRODUCT
 

PRODUCT/TRADE NAMES: 


REGISTRANT: 


EMERGENCY TELEPHONE: 


INGREDIENTS: 


SHIPPING
 
PAPER DESCRIPTION: 


SECTION II. KA"DOUS 

ACTIVE INGREDIENT: 


INERT INGREDIENTS: 


SECTION I1. PRODUCT 

PROPERTY
 

DESCRIPTION: 


SOLUBILITY IN WATER: 


SPECIFIC GRAVITY
 
(H20 - 1): 


Permethrin 42.5% EC (Atrobans) 

Coopers Animal Health Inc. 
(formerly Wellcome Animal Health, Inc.) 
2000 South 11th Street
 
Kansas City, Kansas 56103
 

Monday thru Friday 7:30 a.m. to 5:00 p.m. call (913)
 
321-1070 or (800) 255-4456. After hours call (816) 
471-4080 or (800) 821-2554.
 

Permethrin (3-phenoxyphenyl) methyl (+)-cis, trans-3
(2,2-dichloroethenyl )-2,2-dimethylcyclopropar ecarboxy

42.51
 
Inert Ingredients 57.5%
 
late* 


*cis/trans ratio: Max 55% (t) cis and min 45. (t) 

trans. 

This product contains 0.45 lbs. of permethrin per 
pint.
 

Insecticides or Insect Repellents, O/T Agr., N.O.I.,
 
item 102130 Sub. 2
 

COMPOEiEkrTS OF ? IXTURE 

Permethrin (3-phenoxyphenyl) methyl (t) cis, trans-3
(2,2-di chl oroethenyl )-2,2-dimethyl cycl opropanecarboxy
late
 
Xylene
 

PPYSIZAL DATA 

Freeflowing, amber yellow liquid with an aromatic 
odor. It is free from foreign matter. 

Emulsifies with water.
 

0.990 to 1.050 @25*C. 

5643PFR - Permethrin 42.5% EC 
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IV. FIRE AND EXPLOSION DATASECTION 

FLAMMABILITY
 
85°F by the closed cup method.
 (Flashpoint): 


foam, dry chemical.
Water spray (fog), CO2,
EXTINGUISHIIG MEDIA: 


SPECIAL FIREFIGHTING boots andincluding rubber
Wear protective clothing

PROCEDURES: to keep containers
Attempt
respiratory protection. 

If fire seriously threatens, personnel should 

cool. 

vacate the area.
 

UNUSUAL FIRE AND closed containers if
 
Pressur- may develop in 


EXPLOSIVE HAZARDS: some foaming of hot

Water may cause
overheated. 


materials. 

SECTION V. HEALTH HAZARD DATA 

value of various ingre-
For current threshold limitLIMIT VALUE:THRESHOLD CFR Part 1910 Subpart 2 'Toxic atid
dients refer to 29 
Hazardovs Substances.
 

EFFECTS OF and causes eye and skin
 
The product is corrosive 


OVEREXPOSURE: may also produce skinThe productirritation. and tingling) in 
sensations (feelings of numbing 

severe eye irritation, drying
certain individuals or 

subside and disappearsensationsof skin. These 
a few hours. If ingested, the product may

within 
bloody nose, increased 

cause diarrhea, salivation, and intertremors
urinatioa, decreased activity, 

Excessive inhalation causes 
mittent convulsions. 
headache, dizziness and nausea.
 

EMERGENCY FIRST Keep warm, quiet

Quickly remove person from exposure.
AID PROCEDURES: 
 contaminated clothing at 
and get medical help. Remove 
once. 

DO NOT INDUCE VOMITING
Call a physician immediately.

IF SWALLOWED: The male and female 
unless under medical attention. 


determinedvalues ± standard deviation were
oral LO. 


ml/kg, respectively
to be 1.3 ± 0.11 and 1.58 ± 0.09 

EPA Toxicity Category Ill. 

skin with plenty
Remove contaminated clothing and wash 

IF ON SKIN: ) 10.0 g/kg in New 
of soap and water. Dermal LD0 

EPA Toxicity Category Ill.
Zealand White Rabbits. 

5543PFR - Permethrin 42.5% EC 
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IF IN EYES: IrTnediately flush eyes thoroughly for at least 5minutes with plenty of water. Get medical attentionif Irritation persists. At days14 after occularexposure ophthalmoscopic examination 
of rabbits didnot reveal any signs of Irritation. EPA Toxicity

Category IV. 
IF INHALED: Remove victim to fresh and applyair respiration if

indicated. LC-50 > 18.76 g/liter. EPA Toxicity
Category III. 

SECTIOl VI. REACTIVITY DATA 

STABILITY: 
 Stable
 

HAZARDOUS
 
POLYMERIZATION: 
 Will not occur. 

INCOMPATABILITY
 
(Materials to Avoid): Strong oxidizing agents.
 

HAZARDOUS
DECOMPOSITION PRODUCTS: Possible decomposition products 
are carbon monoxide,

carbon dioxide, chlorine, hydrogen chloride, sulfur 
dioxide and smoke.
 

CONDITIONS TO AVOID: 
 Do not use or store near heat, sparks or open flame. 
SECTIO' VII. SPILLS '0D LENtKS 

STEPS TO BE TAKEN IN
 
CASE MATERIAL IS
RELEASED OR 
SPILLED: 
 Wear clean protective clothing, 
rubber gloves and
 

goggles. Recover liquid by
free 
 adding absorbent
(sand, ash, earth, sawdust, kitty litter, etc.)
spill area. Shovel waste toInto a metal drum.* Avoidcontact with skin. 
 Keep product 
out of sewers and
water courses by diking 
 or impounding. 
 Advise
authorities 
 if product has entered or 
may enter
 sewers, watercourses or extensive land areas.
 
DECONTAMINATION: 
 Following clean up of spill liquid, wash contaminated
 

area with deterge.nt and water 
 solution. Collect washwater in containers for disposal.
PRODUCT DISPOSAL: 
 This product is acutely hazardous. Improper disposal


of excess pesticide, spray mixture, or rinsate is aviolation of Federal law. If these wastes cannot be
 

This product is toxic to fish. Do not add directly to water. Do notcontamminate water by cleaning of equipment or disposal of wastes. 

5543PFR - Permethrin 42.5% EC 
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aisposea ot Dy use accoraing to label instructions, 
contact your State Pesticide or Environmental Control 
Agency or the Hazardous Waste representative at the 
nearest EPA regional office for guidance. 

CONTAINER DISPOSAL: Triple rinse (or equivalent). Then offer for 
recycling or reconditioning, or puncture and dispose 
of in a sanitary landfill, or by other procedures 
approved by State and local authorities. 

SECTIOH VIII. SPECIAL PROTECTION INFORPATION 

RESPIRATORY PROTECTION
 
(Specify Type): For fires, use self contained breathing apparatus
 

only. For severc exposure, use U.S. Bureau of Mines
 
respiratory equipment. For normal use of product as 
described by label directions, respiratory equipment 
Is not specified. 

VENTILATION: 	 Thoroughly ventilate transport vehicles prior to 
unloading. Store in a cool dry place. General 
exhaust ventilation is considered sufficient. 

PROTECTIVE CLOTHING: 	 Wear long-sleeved coveralls or uniform, cap, rubber
 
gloves, rubber or plastic apron when cleaning up 
spills or working directly with large quantities of 
the product.
 

areEYE PROTECTION: 	 Chemical safety goggles and/or plastic face shield 
required when handling this product. 

SECTIO: IX. SPECIAL' PRECALTICtI!S OR OT1ER CG,',?rTS 

PRECAUTIO'S TO BE 
TAKEN IN HANDLING 
AND STORING: Keep container closed when not in use. Do not handle 

or store near heat, sparks, flame or strong oxidants. 

OTHER PRECAUTIONS: 	 Corrosive causes eye and skin irritation. Do not get 
in eyes, on skin, or on clothing. Harmful if 
swallowed. Avoid breathing spray mist. Remove
 
product soaked clothing and launder before re-use. 
Discard product soaked shoes. Wash skin thoroughly 
with soap and water after handling. 

NOTICE: 	 The information herein is given in good faith but is 
furnished without warranty or guarantee of any kind. 
Liability is expressly disclaimed for any loss or 
injury arising out of the use of this information or 
the use of any materials designated. 

5543PFR - Permethrin 42.5% EC 



APPENDIX G
 
United States 
Department of 
Agriculture 

Animat and 
Plant Health 
Inspection Service 

Washington, DC 
20250 

June 18, 1980 

VETERINARY SERVICES MEMORANDUM 556. 1 
Supplement No. 9 

Subject: Safety Procedures to Follow in Use, Storage, 
Disposal and Transportation of Permitted Pesticides 

To: Area Veterinarians in Charge 
Veterinary Services 

I ' PURPOSE 

The purpose of this memorandum is to define Veterinary Services policy for the
 
use of approved pesticides in official treatment of screwworm, scabies, and
 
ticks for control and eradication.
 

II GENERAL
 

Pesticides can be grouped according to their chewical nature (e.g., organo
phosphates) or according to their action (e.g., 
cholinesterase inhibitors).

Many work in more 
than one way. The label should be carefully read prior to
 
opening or attempting to use any pesticide.
 

III TRAINING AND CERTIFICATION
 

Training and certification of personnel to use permitted pesticides (VS Memo
randum 556.1, Supplement No. 1) in cooperative tick, scabies, and screwworm
 
programs will be conducted by the United States Department of Agriculture

(USDA), Animal and Plant Health Inspection Service (APHIS), Veterinary

Services 
(VS) and State or local agencies. Successful completion of the
 
training course is mandatory before personnel can be classified as certified
 
applicators. 
 The certifying agency wi2l determine the requirements for
 
recertification. 
APHIS normally requires recertification every 3 years;
 
other agencies may require recertification every year.
 

IV USE OF PERMITTED PESTICIDES
 

The permitted pesticides (VS Memorandum 556.1, Supplement No. 1) have been
 
accepted for official use in cooperative tick, scabies, and screwworm
 
programs. 
These permitted brands are registered with the appropriate Federal
 
agency and should be used in accordance with the Code of Federal Regulations,

Title 9, Part 72.13 for ticks, Parts 73.10 and 74.24 for scabies, and Part
 
83.8 for screwworms. A certified pesticide applicator should personally
 
supervise the official use of all permitted pesticides.
 

V SAFETY PRECAUTIONS IN THE USE OF PERMITTED PESTICIDES
 

It is the responsibility of the employee 
as well as the employee's supervisor

and the Area Veterinarian in Charge to see 
that all procedures are followed as
 
outlined in VS Memorandum 586.6, Supplement No. I, (Instructions for
 
Cholinesterase Determinations in Veterinary Services Personnel) 
when using

organophosphates. It is absolutely essential that 
all personnel who are to be
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exposed to organophosphate insecticides have a preexposure red blood cell
 
and/or plasma cholinesterase level determination before exposure. 
All
 
personnel exposed, even Infrequently, to organophosphate compounds must have

red blood cell or plasma cholinesterase determinations of no more than 2-month
 
intervals. 
Employees who use or supervise the use of organophosphates often
 
do so on a regular basis and, thus, may be repeatedly exposed. Owners or

handlers of livestock may have received additional exposure to cholinesterase
 
InhibitLing 7hemicals (organophosphates) in treating crops and other livestock.
 
Information about total exposure is important and should be considered before
 
livestock are treated with such pesticides, e.g., Prolate and coumaphos.

Pesticide poisoning can occur 
through the respiratory system (inhalation) and
 
oral ingestion (mouth) but the most common occurrence is dermal contact
 
(absorption through the skin).
 

It might be well to point out 
that skin which has been wet for sometime (sweaty

hands, wearing gloves and boots in warm weather, etc.) permits absorption of

several times as much pesticide as occurs through normal dry skin. 
When this

is observed, the boots, gloves, etc., 
should be removed immediately and the
 
pesticide washed off promptly. 
Reuse of gloves or boots which have had

pesticide solutions inside them should be considered only if they are made of
 
materials permitting complete clean-up.
 

The address and phone number of the nearest Poison Control Center should be
 
available 
to persons working with pesticides.
 

VI SAFETY EQUIPMENT
 

Protective clothing
 

Protective clothing is used to prevent contact of pesticides vith the skin.
 
Skin contact can occur with any formulation of pesticide: dust, wettable
 
powder, emulsion, solltion, 
spray, aerosol, or vapor. To be effective,

protective clothing must be made of materials that prevent, or 
greatly resist,

penetration of pesticides and must be washable after each use 
(or

disposable). The amount of 
protective clothing needed is determined by the
 
hazards involved in use of the product and toxicity: particle size (dust),

concentration, vapor action of pesticide, degree of exposure, length of
 
exposure, and environmeintal conditions.
 

Hat
 

The hair and skin on your neck and head must also be protected. A wide
brimmed waterproof hat, rubber or plastic rainhats, billcaps, and hard hats

which can be washed are recommended. Avoid cotton or felt hats or hats with
 
cotton o: leather sweatbands. 
They absorb the pesticide and are hard to clean.
 

Gloves
 

Always wear unlined elbow length rubber or plastic gloves when handling

pesticides with "poison" or "warning" labels. 
However, some fumigants are
reodily absorbed by gloves, but the 
label will tell you what gloves to use.

Shirt sleeves should be outside of the gloves; this will prevent the pesticide

from running down the sleeve and Into the gloves.
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Boots
 

Wear light weight unlined rubber boots which cover your ankles when handling or
 
applying pesticides. 
 The pant legs (water resistant) should be outside the

boots to prevent pesticide from draining into the boots. 
 Some fumigants are

readily absorbed by some boots, so the instructions on nesticide label should
 
be followed.
 

V'"I CHEMICAL CARTRIDGE RESPIRATORS (RESPIRATORS, 

Instructions given on pesticide labels concerning respiratory protection should
be carefully followed. 
When the use of respiratory protection is recommended,

only chemical cartridge-type respirators should be used. 
Most respirators are
 
designed as holf-face masks that cover the nose and mouth but do not protect

the 	eyes (separate eye protection should be worn). They have one or 
two
 
cartridges attached to the facepiece by a clamp or 
secured in a holder. The

respirator facepieces are equipped with one-way valves which allow inhaled air
 
to pass through the cartridges but prevent exhaled moist breath from passing

through the cartridges. 
The 	exhaled moist air bypasses the cartridges and is
 
expelled directly into the atmosphere. 

Respirator cartridges usually contain a chemical absorbing material such as
 
activated charcoal. Respirators assigned a Tested and Certified (TC)

number by the National Institute for Occupational Safety and Health (NIOSH),
and 	 approved for use with pesticides should be used in Veterinary Services 
programs.
 

The 	 life of chemical-absorbing cartridges or cz.nisters will be affected by
humidity, temperature, and volume of breathing. High humidity shortens the
life of cartridges and canisters in use and storage. 
 Mist, sprays or water,

and 	 rain reduce the effective life of the units. Cartridges in storage
gradually lose their effectiveness because of exchange of air withi,t che unit

due to change in temperature and atmospheric pressure. Opened cartridges
shculd not be stored or reused. 

When respirators are used, the 	 following practices are necessary: 

1. 	 Install new cartridges after 8 hours of actual use or more often if 
any odors of pesticides are detected. 

2. 	 Remove cartridges and wash the facepiece with soap and water after 
each use. After washing, rinse the fa.-epiece to remove Jili. 
traces of soap. Dry it with a clean cioth or paper towei that is not 
contaminated with pesticide. Place the facepiece in a w.l1 ventilated 
area to dry. 

3. 	Store the respirator, and cartridges in ia clean, dry pla ..-
preferably In a tightly 
closed paper icr plastic bag. 

4. 	 Inspect your respirator before each use for missJng parts, wear and 
cracks. 

5. 	Tight-fitting, non-fogging goggles 
or itfull face shield shou~d be 
worn whenever the chemicals being isrd cart contact yotr t.yt s. 

, A 
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VIII STANDARD FIELD PROCEDURES FOR SAFETY IN CHUTE SPRAYING AND USE OF 
SPRAY-DIP MACHINE.
 

I. 	 Chute Spraying Livestock 

a. 
Chute spraying should be discouraged unless absolutely necessary
 
to carry out the program.
 

b. 	When it is necessary to scratch and chute spray livestock, an on
site inspection should be made by the supervisor or inspector in
 
charge of spraying operation to see if facilities furnished by the
 
rancher are suitable for a safe and effective job. If a suitable
 
chute iG not available, a satisfactory chute to carry out the opera
tion in a safe and effective way should be secured.
 

c. 
When using portable equipment, the wind direction should be taken
 
into consideration before setting up the scratching and spraying

chute. 
 Spraying should be in the same direction the wind is blowing.
 

d. 	During the actual spraying operation, livestock In the chute should
 
be sprayed one side at a time to avoid spraying personnel on the
 
other side of the chute.
 

e. 
Care should be taken by the inspector in charge or tne spraying

operation to see that the people are kepout of the way of the
 
spraying aist.
 

f. 	Inspectors engaged In chute spraying will wear the MANDATORY
 
personal protective equipment,e.go, water resistant protective

clothing, hat, boots, gloves, goggles and respirator.
 

2. 	Treating Livestock with the Spray-Dip Machine
 

a. 
When treating livestock with the spray-dip machine, the guidelines

in VS Memorandum 556.5 should be followed.
 

b. 	An on-premises inspection should be made by the supervisor or
 
inspector in charge of the sprayVn operation to L:! that suitable
 
facilities are available to do a safe and effective job. 
 If
 
suitable facilities are not ava 
lahh., a chute should be secured so
 
that the operation can be carried out in a safe and effective
 
manner.
 

c. 
The spray-dip machine operator shmilc! wear the mandatory personal

protective equipment. (See 1-f above.)
 

d. 	When the operator needs help to charge or replenish the machine, or is
 
relieved during the treating operation, the helper or relief man should
 wear his own protective equipment. The same Frotective equipment

should not be used by more than one inspector.
 

e. 	Care should bi. taken by the inspector in charge of the spraying

operation to see that neither the rancher or his help are exposed to

the dipping mterial. Th(cso pe'rsons should be cautioned about exposing
themselves to mist from Ihi: spr',hir operation. 

'

http:equipment,e.go
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f. 
The top doors of the spray-dip machine should always remain closed when
cattle are entering machine and when the main spray valve is 
onen.
 

g. Sometimes cattle will get down inside machine and must be helped out.
Time should be allowed for the nozzles to stop spraying dip material

before anyone enters the box. Handling wet cattle without gloves
should be avoided. Anyone handling wet cattle with bare hands will
wash immediately with clean water and detergent. 
 Fresh water should
always be available at the site of all treatment operations.
 

h. Supervisors should make sure 
that spray-dip machines are in safe
working order. 
Top doors should be tight,, front and rear openings

adjusted tight enough to prevent an unnecessary amount of mist from
 
escaping, and main spray valve not leaking.
 

IX DISPOSAL AND STORAGE OF PESTICIDES AND CONTAINERS
 

The National Environmental Policy A-t of 1969, the Federal Insecticide,
Fungicide, and Rodenticide Act, as amended in 1972 and varinus other public
laws dealing with the environment have made it necessary for Veterinary
Services to provide leadership in protecting and enhancing the quality of the
 
nation's environment.
 

Area Environmental Quality Officers (VS Memorandum 510.22) have been given the

responsibility of providing leadership.
 

One of the major duties of the Environmental Quality Officer is to monitor the
use, storage, transportation and disposal of pesticides and disinfectants as
well as their containers in Veterinary Services programs.
 

Storage of Pesticide
 
U 

The pesticides should be stored in 
a locked and posted place. Children and
other untrained persons should not be able to get to them. 
The storage place
should keep the pesticides dry, cool and out of direct sunlight. 
 It should
have enough insulation to keep the chemicals from freezing or overheating.
 

The storage place should be separated from housing for animals and man.
will avoid or minimize harm to them in case of fire. 
This
 

The fire department, or
persons who would be involved in fighting fires, should be adviised of the
location and type of pesticides that are stored. 
Some pesticide formulations,
when exposed to fire and water, can cause 
dangerous explosions or g8ve off
 
poisonous fuL's when burning.
 

Pesticides should be stored in the original containers and away from food,
animal feed, or seeds. Containers should be checked often for le,'ts and
breaks. 
 If one is damaged, the contents should be transferred to a contalner
that has held exactly the same pesticide or placed in a clean container that is
properly labeled. Pesticide containers should be destroyed and disposed of
 
immediately upon emptying.
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Disposal of Pesticides
 

When disposing of pesticides, always consider the impact the pesticide will
have on the environment. The Environmental Protection Agency recommends ways
to dispose of exceso pe7-ides. Prior to disposal of pesticides, consult your
Environmental Quality Oii.cer or the local authorities in your area for proper
disposal procedures if you cannot use them up as directed on the label and/or

in accordance with Veterinary Services Memorandums.
 

X TRANSPORTATION OF PESTICIDES
 

The safest way to transport pesticides is in the back of a vehicle (preferably

a truck) in correctly labeled packages or containers. The pesticide

containers should be fastened down to prevent breakage and spillage and should
be away from passengers, food and anizal feed. 
Pesticides transported in paper

and ca, 'board boxes should be kept dry.
 

When pesticides are spilled in or from the vehicle, clean them up promptly.

An absorbent material should be used to soak up the spill. 
 Soil, sawdust or a
special product made for this purpose can be used. 
Place all contaminated

material into a leakproof container for disposal- Dispose of it as you would
 excess pesticides. 
Do not hose down the area--this spreads'the pesticide.
 

The law enforcement officer should be called for help when a major pesticide
spill occurs on a highway. The National Agricultural Chemicals Association has
 a safety team nerork that can tell you what 
to do, or they can send a safety
team to clean up the spill. They can be called toll-free anytime at (800) 424
9300. 
 (Carry this number and the number for other agencics in your area with
 
you when transporting pesticides.)
 

Report all pesticide accidents to Federal and State pesticide regulatory
agencies and other approp'riate agencies as recommended in VS Memorandum 556.6,

Investigation of Pesticide Accidents and Residues.
 

Pierrei Ifhaloux
 
Deputy AdJnistrator
 
Veterinary Services 



APPENDIX H
 

United States Animal and Washington. OC
Department of Plant Health 20250 
Agriculture 	 Inspection Service 

May 27, 1981
 

VETERIN..RY SERVICFS MEMOPATTUM 556.1
 

Subject: 	 Ticks, Screvworms and Scabies Mites--Dipping and Treatment Procedures
 

To: 	 Area Veterinarians in Charpe
 
Veterinary Services
 

I PURPOSE
 

The purpose of this memorandum is to consolidate and update instructions and
 
other information for the guidance of employees supervising the treatment of
 
animals in tick, scabies, and screwworm eradication activities. This
 
memorandum supplements the Code of Federal Regulations pertaining to treatment
 
and dipping of animals for eradication and control of ticks, and
screwworms 

scabies.
 

This memorandum replaces Veterinary Services Memorandum 556.1,.dated July 26,
 
1972.
 

II SUPPLEMENTS TO VETERINARY SERVICES MEMORANDUM 556.1 

Supplements to the subject memorandum cover in greater detail the use of
 
specifically permitted proprietary of
brands peszicides and include the 
following: trade names, formulations, and manufacturers of permitted dips;

pesticide concentrations required and charging and replenishment ratios;
 
methods of treatment; dipping intervals; pesticide tolerances; field test kits;

adding other chemicals to bath; dipping certificates; sampling; precautions for
 
persons handling the pesticide and disposal; and information relative to
 
toxicity and protective devices.
 

Permitted Pesticides for Use Against Ectoparasites in Veterinary Services
 
Programs--Supplement No. 1
 

Lime-sulfur for Scabies-Supplement No. 2
 
Toxaphene for T~cks and Scabies--Supplement No. 3
 
Delnav for Ticks--Supplement No. 5
 
Co-Pal for Ticks and Sa ies--Supplement No. 6
 
Prolate for Scabiesup ement No. 8
 
Safety, Storage and Disposal Procedures--Supplement No. 9
 

II1 GENERAL
 

The information and generql procedures outlined 
in this memorandum and Its
 
supplements include treatment effective against ticks (Boophilus app.,

Dermacentor nitens, and exotic ticks) and scabies mites (psoroptic,
 
chorioptic, sarcoptic, and psorergatic) and screwworms (Cocbllomyia
 
hominivorax).
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Tick and screwworm infested animals, animals infested with scabies and mange
mitas, animals exposed to such infestations, and animals moving interstate from
areas placed under Federal quarantine may so move after meeting the
requirements of Part 71, 72, 73, 74, and/or 83 of Title 9, Code of Federal
Regulations. These regulations specify the chemicals to be used as 
permitted
dips. 
The Animal and Plant Health Inspection Service (APHIS) maintains a list
of dips permitted by the Department for such official use 
(VS Memorandum 556.1,
Supplement No. 1). 
 If the management (owner) is to supply the pesticide, theyshould receive L copy of this supplement. 

IV DISTRiBUTION
 

All field personnel, supervisors, and all others called upon to supervise
official treatment activities should have this memorandum and the appropriate
supplements in their possession for ready reference and should be familiar with
 
their contents.
 

V USE OF OTHER THAN PERMITTED DIPS
 

Veterinary Services employees ,aould not supervise the treatment of any animals
with other than permitted products unless they are engaged in an official State-
Federal cooperative field trial undertaken to develop additional information
about specified products. 
They should make sure that owners understand trial
nature of the activity and have signed 
a statement to that effect.
 

VI INFESTATION OF PSORERGATES OVIS OR P. BOS MITES
 

Onlg permitted lime-sulfur dips (ucrd 
t 350 to 410 C - j95.5 0 to105 F] and at a concentration of not less than 2 percent sulfide sulfur as
indicated by the field test kit for lime-sulfur dirpIng baths approved by VS)
are acceptable for treating cattle or sheep because of psoregatic mite
 
infestation.
 

At least two dippings are required at an interval of not less than 14 
days or
 
more than 21 days.
 

VII USE OF PERMITTED DIPS FOR OTHER THAN OFFICIAL TREATMENT FOR TICK, SCABIES
 
OR SCREWWORM ERADICATION
 

Certain permitted dips are albo effective against external parasites other than
ticks, scabies and screwworms, and APHIS empl-yees may be asked questions in
this regard. 
Potential users should be advised to follow the directions on the
label of the pesticide to be used. The concentration of the pes.icide required
for other external parasites may differ from those required in official
 
treatment for tick, scabies and screwworm eradication.
 

Operators of approved treatment facilities should be sure 
that animals to be
shipped are treated to comply with the requirements of the States of
 
destination.
 

The user of the pesticide should be informed of the rrluirements regarding
disposal of used dips, empty pesticide containers, spills and contaminated
ground, especially around portable treatment equipment.
 

,cX
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VIII OWNER WAIVES CLAIM AGAINST THE UNITED STATES
 

As stated in the Code of Federal Regulations 72.15 and 73.9, for cattle to be
 
eligible for treatment under Veterinary Services supervision, the owner of the
 
cattle or the owner's duly authorized agent must first execute and deliver to 
a
 
Veterinary Services inspector a VS Form 2-24D, "Application for Supervision of
 
Dipping of Animals and Waiver for Loss of Damage Therefrom." When the owner or
 
the owner's duly authorized agent executes and delivers to Veterinary Services
 
VS Form 2-24D, he has agreed to waive all claims against the United States for
 
any loss or damage to said cattle occasioned by or resulting from dipping or
 
other treatment under this part or from the fact that the cattle are 
found to
 
be infested with cattle scabies or ticks after being treated and also for all
 
subsequent losses or damages to any other cattle in the possession or control
 
of such owner which may come into contact with the cattle so treated.
 

It is the responsibility of the employee supervising the official treatment to
 
inform the owner or 
the owner's duly authorized agent of the precautions to be
 
taken before and after the animals have been treated with the pesticide.
 

IX HANDLING LIVESTOCK PRIOR TO, DURING, AND FOLLOWING TREATMENT 

A. Inspection Prior to Treatment. Prior to dipping, animals should be 
examined carefully to determine if their physical condition is such that they 
can be safely dipped; otherwise, acute toxic reactions might result in losses. 
The benefits to be derived from the use of dips should be carefully weighed

against losses that might be sustained from dipping animals which are in poor
 
physical condition. This should be discussed with the owner of the animals or
 
the owner's duly authorized agent and dip only at their discretion.
 

Prior to dipping, animals should be rested and allowed to drink their fill of
 
water. 
 If they are watered 2 to 4 hours before dipping, they are likely to be
 
in better condition for treatment and less likely to drink the dip. Avoid
 
rough handling of animals prior to, during, and following treatment. After
 
driving animals to the vat area, allow them to rest anu 
cool off before
 
dipping. Horses should not be treated while sweaty.
 

As animals are held in the chute just prior to treatment, each should be
 
inspected. If parasites are zeca or suspected, collections for further study

should be made. This may also offer a good opportunity to check brands or
 
other identification, such as ear tags and lip or ear tattoos to aid in
 
tracing movements.
 

B. Hand-Treatment Prior to Dipping. Animals cannot be dipped properly
 
if caked with mud or filth, and such incrustations should be removed prior to
 
treatment. 
Prior to the dipping of an animal, it is suggested that hard crusts
 
or scabs be loosened with a stiff brush or a flexible curry comb then soaked
 
with dip. Dip material poured on can be brushed into scabies lesions.
 

C. Treatment. Animals wet with rain, snow, or ice should not be dipped
 
as they will carry additional water into the vat and dilute the bath. Rain
 
following treatment may wash off some of the dip and thus reduce effectiveness
 
of treatment.
 

I 
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When possible, animals to be dipped should be divided into groups according to
 
age or size and dipped separately. It may be necessary to hand-dip young or

weak animals and assist them through the vat in such a manner as to avoid their
 
inhaling or ingest~ng the dip.
 

Start the operation by restricting the speed the animals enter the vat and
 
gradually increase the pace as the helpers become adjusted 
to the operation.

Animals should be held in the vat a sufficient lqngth of time to totally wet
 
the hair and skin. Space the animals so that they do not pile-up in the vat as
 
this prevents proper dipping and can result in drowning. Dip each and every

animal in the herd or flock.
 

All animals should be completely submerged and the head of each animal
 
submerged at least once after it has plunged into the vat. 
A dipping fork is
 
often necessary to assure complete submersion and proper handling of the
 
animals. 
 It also helps protect the operator from excessive exposure to the
 
pesticide.
 

Identification and Inspection of Animals. 
 In some situations it is
 
advanta3eous to paint-mark each animal prior to entering or 
after leaving the
 
vat. A different location and/or color code should be used for each dipping.

This aids in determining if all animals in the herd were dipped and is

particularly helpful to inspectors "riding" pastures after and between dipping

to determine whether all domestic animals were dipped as 
indicated by paint
mayks. If wildlife hosts are present in the area, it should be reported to the

supervisor. Inspection should also be made in farm lots, hospitals, and buller
 
pens to assure that no animals are missed. A head count should be taken of
 
animals dipped.
 

The supervisor should examine a representative number of dipped animals in the

droining pen to be sure that the acaricide is penetrating through the hair coat
 
to the skin. Where applicable, dipped animals should be held in the draining
 
pen until most of the excess liquid has drained from them.
 

X METHODS OF TRFATMENT
 

Vat dipping is the only officially recognized method of treating sheep and
 
goats and is the preferred method for treating cattle, horses, and most species

of animals. 
Cattle and swine may also be treated using a spray-dip machine.
 

Engine-driven tank-type spray equipment with constant mechanical mixing of bath
 
is an acceptable method of treatment for treating easily rennained horses and,

when specifically authorized, certain zoo or domestic anrmals.
 

Hand-powered sprayings are not accepted as official treatments. 

XI OFFICIAL TREATMENT CERTIFICATE AND PERMIT FOR MOVEMENT OF ANIMALS 

When an APHIS employee supervises the treatment of animals and considers the 
treatment has been satisfactorily accomplished, the employee shall always issue 
an appropriate certificate of treatment. 
 The certificate should contain the

information necessary to identify the animals. 
Official treatment certificate
 
should contain: place of origin, name and address of the owner, date
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certificate is issued, date treated, pesticide used, required delay if any

between treatment and slaughter, and the length of time before they are allowP4
 
to enter ponds, streams, or lakes.
 

Animals receiving official treatment for interstate movement should be issued
 
an official permit (Veterinary Services Form 1-27, or similar State form issued

by a Veterinary Services inspector, listing specific information needed to
 
identify the animals, etc.).
 

For details, review the supplements to this memorandum pertaining to 
the
 
particular permitted dip used.
 

XII DIPPING VAT MAAGEMENT
 

A. Preliminary Inspection of Facilities and Equipment. 
 Before using the

facilities, examine the vat for serviceability, the pens, chutes, and side
 
boards for projecting nails, broken boards, or any objects which might cause

injury to animals during the official treatment procedure. The chute should

have a gate or bar near the entrance to the vat to hold the animals back so
 
that they are less likely to pile up and drown. Dipping done with poor

facilities and poor equipment is 
more likely to be unsafe and/or ineffective.
 

B. DetermininR Vat Capacity and Calibrating the Vat. 
 Vat management

procedures involved in maintaining proper concentration are relatively simple,

but must be closely adhered to. 
 The most frequent error involves determining

the capacity of the vat and the volume of water needed to replenish the vat.

Therefore, the capacity of the vat should be determined and the vat
 
calibrated as follows:
 

-An accurate calibrated measuring apparatus should be used to determine
 
the capacity of the vat.
 

--The vat should be chisel-marked (or use paint which will not dissolve)

in 200 liters (53 gallons) increments from 1/2 capacity to maximum bath level.
 

OR a metal pipe or rod can be die marked in 200 liters (53 gallons) or

smaller Increments to show the number of liters (gallons) in the vat at any

given level. Depth measurements should always be made at 
the same point in the
 
vat. 
The markings at the 7/8 and full level should be particularly obvious.
 

Water inlets and outlets should be leakproof and observable when the vat

is full so the vat supervisor can detect any leaks. 
 They should be locked to
 
prevent unauthorized persons from tampering with them.
 

Rain and flood water must be prevented from entering the vat and diluting

the bath. This can be accomplished by diverting rain water from the draining
pen away from the vat and covering the vat in wet climates.
 

Although the preferred method of determining the vat capacity is by use
of an accuratelv calibrated measuring apparatus, the capacity can also be
 
determined by tit following calculations:
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Metric System
 

Using the metric system to determine the volume in liters (lenghth x depth x
vidth) in centimeters and divide by 1,000 ml. 
One meter (m) equals 100

centimeters (cm). 
 One liter (1) equals 1,000 cubic centimeters (cc). One
 
milliliter (ml) equals '.cubic centimeter (cc).
 

5 4M 6) 4 	 K(500 cm) (600 cm)
 

WATER
 
2 M 
 LEVEL 

A SIDEVIEW (200 cm) cm 20050 cm)
 

av. width 75 cm
 
--	 50-'m
c 


RAMP AREA MAIN VAT END VIEW
 
(CROSS SECTION)
 

1. Main vat: Multiply 600 cm x 200 cm x 75 
cm - 9,000,000 cu. cm
 
2. Ramp area : Multiply 500 cm x 200 cm x 75 cm
 

75,000,000 divided by 2 
-	 3,750,000 cu. cm 

Total capacity: 12,750,000 cu. cm
 

3. Convert to liter by dividing by 1,000 = 12,750 liters.
 

English System
 

Using the english system to determine the volume in cubic inches (length x
 
depth x width) in inches and divide by 231.
 

WATER
 
S6D 6A LEVEL
 

av. width 33"
 
A(44" + 22" - 66")
 

divided by 2 - 33"
 

END VIEW
RAMP AREA MAIN VAT 
 (CROSS SECTION)
 

1. Main Vat: 	 Multiply 240" x 72" x 33" 
-	 570,240 cu. in.
 

2. 	Ramp Area: ghltiply 192" x 72" x 33" 
4+36,192 divided by 2 
-	 228,096 cu. in.
 

Total capacity: 798,336 cu. in.
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3. 
Convert total cubic inches to gallons by dividing it by 231, and you

obtain a vat volume of 3,456 gallons.
 

Another more tedious and less desirable method involves filling the vat by

repeatedly adding a known volume; for example, from a 200 liter (53 gallon)

container. 
Care must be taken to know the approximate volume of the container.
 

C. Charging and Replenishing the Vat
 

1. Charging the Vat. 
 The vat manager must know approximately how much
water the vat holds at the working level. He should accurately measure the
 
amount of pesticide to be added to the vat. To do this, 
an accurate measuring

or weighing device for both liquids and powders should be used.
 

The chemical being used should be thoroughly premixed with a measured amount of
water (at 
least three times the amount of the concentrate) and poured into the
 
vat. Emulsifiable concentrates, particularly when put into cold water, and
wettable powders should be thoroughly mixed to prevent settling to the bottom
 
of the vat.
 

2. Replenishing the Vat. 
A known quantity of water representing up to

1/8 the total initial bath volume should be available in a replenishment or
premix tank. The vat should be replerished when it is determined to be at the

7/8 level. 
 This can be accomplished !y using a premix or replenishment tank of

known quantity of water mixed with the proper quantity of chemicals. The

premix or replenishment tank can be emptied into the vat with a mirlmum of

delay in dipping operations. The premix solution should be well mixed before
 
it is added to the vat. Before beginning each day's dipping, bring the bath
 
level 
to the full mark by adding premixed chemicals and water.
 

3. Mixing the Bath. 
The bath should be thoroughly mixed at initial
 
charge, at each replenishment, and before any animals are dipped.
 

Air agitation has been found to be the most satisfactory method of mixing. 
 It

provides agitation over a greater area, it 
can be used while the vat is in
 
operation, and the relationship between air discharge and vat contents is
 constant. 
 Periodic checks to determine whether the installation is functioning

properly is necessary.
 

A permanent installation may include a 2.5 cm (1") pipe fastened to the bottom

of the vat. The pipe may be fastened directly to the bottom or on supports

which would raise the pipe 2.5 cm (1") above the bottom. The pipe should have

.15 cm (1/16") diameter holes placed at 12.5 
cm (5") intervals on alternate

sides. The holes .15 cm 
(1/16") should be directed downward at a 45 degree

angle from the horizontal. The pipe on the bottom of the vat will not

interfere with the dipping operation; however, cire must be taken in installing
the device in older vats as 
the pipe leading air to the perforated pipe must be

installed in such a manner as not to injure animals being dipped or to be
damaged by them. The installation should be in a manner which will prevent the
 
flow of dip solution from the vat.
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0 2.5 cm (1") pipe 

I2.5 
 cm pipe
 

(2") ( t 

X\3.12 cm (1 rain Valve 
 cm' 
 90
X-  2 rows .15 cm (1/16") holes
12.7 cm (5") 
centers
 

The air must be supplied in quantities sufficient to provide its even discharge

the entire length of the pipe. An inadequate volume of air or oversized
 
discharge openings may result in the formation of bubbles only and will not
provide the effective mixing desired. 
A pump and power source capable of
 
deli"-ering a minimum of 14 liters of air at 2.8 kilogram/square centimeter/

30 cm of pipe (I cubic foot per minute at 40 pounds per square inch
 pressure for each foot of pipe) along the bottom of the vat will be required.
 

In very long vats, it may be necessary to have several sections of pipe there
 
by requiring a separate supply of air for each section.
 

Portable air agitators may be used when permanent agitators are not or cannot
 
be installed:
 

1. "T' Connection -- A portable device consisting of a crosspipe which 
should be somewhat shorter than the narrowest dimension at the bottom of the
dip vat. Holes should be drilled in the same manner as 
for the permanent

installation except that they may be placed closer together. 
The crosspipe

should be fastened to a length of pipe by means of a "T" connection. The
length of pipe which will be used as a handle as wdll as 
a source of air for

the crosspipe should be long enough to reach the bottom of the vat while held
by the operator. In the interest of portability, the upright should be

connected with a flexible hose designed for the job.
 

In use, the irosspipe is moved back and forth along the bottom over the full
 
length of the vat until proper mixing Is accomplished.
 

A compressor delivering 28 liters of air at 2.8 kilogram/square centimeter (1
cubic foot per minute at 40 pounds per square inch), pressure is necessary to

provide the proper amount of air for the portable air agitator.
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cm (1 1/16")
15
-.
, 
holes
 
End View Cross Pipe
 

Compressor
 

.15 cm (1 1/16") holes at an Handle
 
angle of 45 from verticle
 

Cross Pipe
 

2. Square Plate -- A portable device consisting of 35 cm (14") square

piece of 1.25 cm (1/2") or .93 cm (3/8") exterior grade sheet of plywood or
 
similar material attached to a 40 cm 
(16") piece of 1.8 cm (3/4") galvanized

pipe with four pieces of .78 (5/16") rod attached to each corner of the 35 cm
 
(14") square 1.25 cm (1/2") or .93 cm (3/8") exterior grade of plywood or
 
similar material and to the top of the 40 cm (16") 1.8 cm 
(3/4") pipe.
 

The 35 cm (14") square plate should have 2.5 cm (1") holes approximately every

10 cm (4"). There should also be a .6 cm (1/4") hole in the 
foot plate where
 
the 1.8 cm (3/4") pipe is attached to it.
 

This device is attached to a piece of 1.8 cm (3/4") pipe long enough to reach
 
the bottom of the vat and allow the operator to move the device up and down in
 
short 30 cm to 35 cm (12" to 14") strokes.
 

An air compressor, capable of delivering approximately 28 liters of air at
 
2.8 kg/cm 2. (1 cubic foot per minute at 40 pounds pressure), is attached to
 
the 1.8 cm (3/4") handle.
 

1.8 cm (3/4")
 
pipe
 

.78 cm (A5/16' 
 Square
 
rods Plate
 

~~~ , 35 cmcm-2(14") cl) oe
 
square
 

3. Other Methods -- While less satisfactory, one of the following methods
 
may be used if air agitation is not available. Trail rope-drawn buckets along

the length of the bottom of the vat, 20 liter (5 gallon) cans with holes

punched in the sides and bottom attached to poles and used in a pumping manner
 
or heavy metal scrapers are especially useful in breaking up wettable powders
 

/ 
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mixed with debris adhering to the bottom. Other satisfactory methods include
 
the use of a high volume water pump, hydrasieve or vat-clean device. It is the
 
vat manager's responsibility to have the vat agitated adequately before the
 
first animal is dipped regardless of the method used.
 

E. Maintaining Dipping Vat Records. 
The treatment supervisor (certified
 
pesticide applicator) shall record all treatments listing the permit number,
 
certificate number, date of treatment, name and address of the owner of the
 
cattle treated, number of cattle treated, reason for treatment, chemical brand
 
name and lot number of the pesticide used for treatment, and destination of
 
cattle treated. Field test results and sediment measurements are a part of the
 
vat record and should be recorded on VS Form 5-14*.
 

The bath volume should be measured and recorded at the termination of each
 
day's dipping operation. 
This will enable the vat manager to calculate changes

in the vat volume caused by rainfall, evaporation, removal, etc.
 

During hot weather when dipping operations may have been suspended for
 
several days, the vat supervisor should accurately measure water lost by

evaporation. For example, if 200 liters (53 gallons) have been lost, simply

add 200 liters (53 gallons) of water to correct the bath concentration. Add no
 
chemical since water evaporates much more rapidly than the chemical. 
Be sure
 
water loss was due to evaporation and not to leakage from a faulty valve. 
 Add
 
the appropriate replenishment quantity of chemical for any change in volume
 
caused by rainfall, leaky inlet valves, etc. 
 By having an accurate measure of
 
the gain or loss of water, the vat manager is better able to make adjustments
 
in the bath concentration.
 

F. Keeping Bath Clean. 
Hair and other foreign matter floating on the
 
surface should be skimmed off regularly. An approved filtration device may be
 
used to remove debris from the vat or spray-dip machine.
 

Feces, urine, and mud or dirt from the animals feet is the source of most
 
foreign matter. This car be reduced by providing a long hard surfaced runway

in the chute through which the animals must pass before reaching the vat
 
entrance. This greatly reduces the amount of soil carried into the vat. 
 The
 
amount of foreign matter in a dipping vat must be checked frequently. It can
 
be measured by filling a straight sided glass or jar (or if available a
 
100 ml. graduated cylinder to the 100 ml. mark) with a thoroughly mixed sample

from the bath and letting it stand until the sediment settles to the bottom (12
 
to 24 hours). 
 The volume of the sediment at the bottom of the container in
 
relation to the total volume of the solution will show the percentage of
 
foreign-matter present. If the foreign material exceeds 10 percent (10 ml./

100 ml.), empty and clean the vat. 
 The vat should then be charged according
 
to the supplement to this memorandum pertaining to 
the particular dip used.
 

G. SubmittinE Dip Samples for Quantitative Analysis. Proper vat management

has not been established until the results of quantitative analysis over a
 
a period of time demonstrates maintenance of the dip solution at 
the required
 
concentration.
 

Samples must be routinely taken and submitted to the laboratory for
 
quantitative analysis. 
The reverse side of VS Form 5-14 should be studied for
 

*VS Form 5-14G changed to VS Form 5-14
 



directions. This form must be carefully completed and the original and two
 
copies accompany samples to the laboratory. Field test results must be entered
 
on VS Form 5-14. The name of the person and certification number of the person
 
conducting the field test, and the name of the person collecting the sample,
 
State and location of vat, correct proprietary brand name, and batch or lot
 
number must be shown.
 

When a vat manager has no experience with a particular vat, a sample should be 
taken immediately following initial charge, before livestock are dipped,
following each replenishmenit, and following dipping the last animals. Once
 
proper vat management has been achieved as demonstrated by quantitative
 
analysis results, a bath sample may be taken at the initial charge and at the
 
end of each day's dipping.
 

Take samples only from a thoroughly mixed bath. It is not necessary to take
 
multiple samples except when field testsare to be conducted in which case
 
paireJ samples should be taken. 
The field test results should be entered on
 
the VS Form 5-14 submitted to NVSL.
 

Take samples from the center top to bottom, front to back, and side to side of
 
the vat, not where drain pen or filling pipe enters vat. Samples should be
 
collected in unused linear polyethylene plastic bottles. Other plastics absorb
 
some of the chemicals or allow loss of chemical through the plastic. 
At least a
 
100 cc (3 1/2-ounces) sample is required. Fill sample bottle no more than
 
90 percent full to permit agitation at laboratory. Sample bottles and mailers
 
may be secured from the Chemistry Laboratory, NVSL (see address below).
 

When a new batch or lot of pesticide is used, send a 100 cc (3 1/2-ounces)

sample of the concentrate to the Chemistry Laboratory, NVSL, for quantitative
 
analysis. The batch or lot number of the concentrate should always be entered
 
on VS Form 5-14. If other than routine quantitative analysis is desired or if
 
the laboratory results shocld be reported back by telephone, make notations 
to
 
this effect on the VS Form 5-14.
 

Each sample bottle should be clearly identified to correspond with the
 
information on the VS Form 5-14. Use masking tape for bottle labels or
 
petroleum solvent base inks like "magic marker." 
Make sure screw caps are
 
tight to prevent loosening and leakage (add masking tape if necessary) and 
package carefully. Properly prepared and packaged samples normally will not 
leak or break. Send by First Class mail or airmail using a franked label 
unless otherwise indicated. Be sure that a return address is put on the 
package. The package is required to contain absorptive material to absorb any
fluid that may leak from the sample. All samples should be addressed to: 

Chemistry Laboratory, USDA, APHIS,
 
National Veterinary Services Laboratories
 
P.O. Box 844
 
Ames, IA 50010
 

Send a copy of VS Form 5-14 to the appropriate field station headquarters.

When laboratory work is completed, the laboratory will send the test results to
 
the field station concerned and copies to the Hyattsville staff(s) concerned.
 



--

--

12 

XIII COLD WEATHER DIPPING
 

Animals can be dipped during any season of the year. 
Cattle; cheep, and horses
 
have been dipped in below-freezing temperatures with no ill effects observed.
 
However, before dipping, the weather conditions should be discussed with the
 
owner of the animals or the owner's duly authorized agent and dip only at 
their
 
discretion. Recommended procedures for cold weather dipping are as follows:
 

--Dip during the middle of the day rather than early in the morning or late
 
in the afternoon.
 

--Ice should be broken into small pieces before dipping; otherwise, it may

injure animals being dipped. There may be some advantage in warming the bath
 
enough to take off the chill. The vat should be covered at night to retard
 
freezing.
 

Hold dipped animals an auequate time in draining pens if they are
 
available.
 

Keep animals on their feet until dry; otherwise, they may lie down and
 
freeze to the ground. After draining, animals may be driven a short distance
 
to warm them, but vigorous exercise should be avoided.
 

--Following draining and exercise, ample feed should be provided. The dip

should not be allowed to drip into the feed or water.
 

--Gi.e dipped animals protection from the wind, but do not put them *n
 
buildings without ample ventilation.
 

-Very young animals should be individually dipped and placed in a
 
sheltered pen to dry when possible.
 

--It is best to hold dipped animals overnight prior to hauling, or at least
 
wait until they are dry.
 

A. Sheep Dipping Vats. Vat management and safety principles which apply

to cattle permanent and portable dipping vats also apply to sheep permanent or
 
portable dipping vats.
 

B. Portable Vats. A portable vat should be stored with drain cocks open

and with pump and all piping drained. Cover to prevent accumulations of rain,
 
snow, and debris, end painting the inside of the vat with epoxy paint aids in
 
preventing rust.
 

XIV SPRAY-DIP MACHINES
 

A. Operation of the Machine and Guidelines for Protection of Operators. 
_

Directions and guidelines are contained in Veterinary Services Memorandum No.
 
556.5 and Supplement No. 1.
 

B. Charging, Replenishment Ratios and Sampling. The operator should verify

information about the capacity of the tank. 
 It has been found that the volume
 
markings of the manufacturer are not always correct. A calibrated measuring
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apparatus should be used to accurately determine the capacity of the tank.
 
The spray-dip machine should be replenished according to VS Memorandum 556.5
 
or the supplement appropriate for the permirt;ed pesticide being used. 
 Samples

should be taken from the tank immediately after initial charge and mixing and
 
following treatment of the last animal. 
 Samples should be submitted to the
 
Chemistry Laboratory, NVSL (See address page 11).
 

XV POWER SPRAYING HORSES AND OTHER EQUIDAE 

A. Spraying Bodies of Animals. Vat dipping is the preferred method when
 
treating horses and other equidae 
as it is usually faster, more economical, and 
more effective than spraying. However, spraying is acceptable when dipping is 
not practical, a vat is not available, or when there is danger of injury to
 
animals consequent to dipping. Spraying with engine-driven, tank-type spray

equipment is acceptable, provided each animal is properly restrained and
 
completely wet with the spray. Ungroomed equidae with long hair must be dipped

rather than sprayed. Spray-dip machines are usually not suitable for spraying
 
equidae. 
 All spray machines must be equipped with a mechanical agitator to
 
maintain uniform pestc.de concentration in the tank and at the nozzle.
 
Periodically directing the spray into the tank enhances mixing. 
Supervisors
 
should assure themselves tht bath agitators are operating during all spraying
 
operations and are adequately mixing the spray concentrate with water.
 

Operators shall wear the necessary protective clothing. It is necessary to
 
stand close to 
the animal to make sure the treatment is effective. Personnel
 
responsible for spraying must inspect each animal to 
insure that animals are
 
completely wet, making sure that areas such as 
the tail, mane, head, face,
 
underside, between the thighs, etc., are completely wet. The maximum distance
 
from the nozzle to surface being sprayed is 1 meter (3.3 ft.). Use a flow of
 
11 liters (3 gallons) per minute. "Fog-type" spray is not acceptable.
 

If a horse is not properly restrained, it cannot be properly treated. Manes
 
and foretops of horses and other equidae should be clipped and hand-sponged
 
if nozzle-spray application is not possible in these areas. 
 Hand-sponging

of entire body, in lieu of spraying, is not an acceptable procedure. It may

also in, -ease skin exposure of operator. Some horses object to being sprayed,
 
and operators have found it helpful to begin by softly starting with the feet,
 
wozking up forelegs and breast while increasing nozzle pressure.
 

B. Treating Ears and False Nostrils. When treating horses and other equidae

because of D. nitens and certain exotic ticks, it is necessary to pay
 
particular attention to the 
ears and false nostrils.
 

Apply permitted pesticide to the inner (concave) surface of the external ear.
 
A plastic container such as those used for dispensing liquid dishwashing
 
detergent in household kitchens is satisfactory. The external ear should be
 
gently massaged to aid in the dispersion of the pesticide.
 

In treating false nostrils or nasal diverticula, be sure pesticid!2 reaches
 
the entire inner surface. This can be accomplished by forcing the pesticide

into the cavity using a plastic container as the one described above or by

insertion and manipulation of a finger using a rubber glove. Use a new glove

for each premise or lot. A piece of cotton soaked with the pesticide may also
 
be used.
 

http:pestc.de
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XVI REPORTS
 

The treatment of livestock is part of the handling of any outbreak. The record
 
of this treatment should be included in the report. The preparation of reports

requires an accurate record of actions and events.
 

A good report should be legibly written and include WHO, WHAT, WHEN, WHY,
 
WHERE, and HOW.
 

Any accident should be immediately reported to the Regional Director, Area 
Veterinarian in Charge, local, State, and Federal agencies. 

K. R. Hook
 
Acting Deputy Administrator
 
Veterinary Services
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December 11, 1986
 

Dr. Gary P. Combs
 
Veterinary Services
 
APHIS, USDA
 
Federal Building
 
Hyattsville, Maryland 20782
 

Dear Dr. Combs:
 

This letter is in response to your conversation with Dr. Vic Nettles and
 
Mr. Pete Swiderek regarding cattle egrets as hosts for Ambl yoma variegatum. 
The following summarizes the available information relative to the possibility 
of cattle egrets disseminating A. variegatum from island to island in the 
Caribbean and from the Caribbean to the United States. 

The dispersal of the cattle egret into the western hemisphere bega.n with the 
movement of cattle egrets from Africa or southern Europe into northeastern South 
America. Cattle egrets were observed occasionally in Colombia, British Guiana, 
and Surinam beginning in the late 1800s; the first specimen was collected in 
British Guiana in 1937. Regular sightings did not begin until the 1940s, but 
well established colonies of cattle egrets existed in South America by 1950. It 
is thought that cattle egrets came to the United States with other species of 
herons returning from wintering grounds in South America. The first reported 
sighting of a cattle egret in the United States occurred in Florida in 1942. 
The first breeding record of cattle egrets in the United States was in Florida 
in 1953.
 

The expansion of the cattle egret inthe New World has been one of the most
 
explosive range extensions by an animal in recent history. One major reason for 
this occurrence was the man-made creation of a new habitat via agricultural 
practices that led to more extensive irrigation and water managc,.ent practices. 
Moist soil types support abundant populations of the invertebrates and small 
vertebrates that cattle egrets feed upon. As of 1982, at least 220,000 pairs of 
cattle egrets were breeding on the Atlantic and Gulf coasts of the United States 
and in the Great Lakes region. However, cattle egrets now breed in all regions 
of the United States and southern Canada so their numbers are actually much 
higher. In 1979, 242,000 cattle egrets were counted in Texas alone. 
- The-summer breedingange ofcattle egrets in the United-States includes all 

" of thi"contiguous 48 states. Many of these birds winter in the southeastern 
i,	'United States, particularly along the Gulf Coast and in southern Florida;


)\ however, an unknown portion also winter south of the United States mainland.
 

Xe4 
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While the general patterns of cattle egret movements during the breeding season 
are well-known, data on dispersal of the birds after breeding, their wandering 
habits, and their migratory patterns are very limited. The most recent
 
nationwide summary of banding data on cattle egrets was based on information 
collected through 1974 and included only 168 band recoveries, rrost of which were 
from outside the United States. At present, we have requested that the U.S. 
Fish and Wildlife Service send us an updated list of all band recovery data for 
cattle egrets so that we will have the most current information possible. 

Existing data suggest that significant numbers of cattle egrets that breed 
in the United States winter inother countries. Individuals banded inthe
 
United States have been recovered inCentral America, Cuba, Guadeloupe, Jamaica,
 
Mexico, South America, and on Hispaniola. Of birds banded in the southeastern
 
United States, those that breed in and west of the Mississippi Valley seem to
 
winter mostly along the Gulf Coast of Texas, in Mexico, and in Central America. 
Those that breed east of the Mississippi Valley seem to winter mostly in 
southern Florida, the Greater Antilles, Central Arerica, and South Anerica.
 
Some wintering of cattle egrets in the Lesser Antilles may also occur as one 
cattle egret banded inMaryland was recovered in Guadeloupe.
 

Cattle egrets nest throughout the Caribbean; nesting is tied to the rainy 
seasons. No data are available on the movements of cattle egrets that breed in 
the Caribbean, however, it seems doubtful that these birds undergo annual 
migrations. If cattle egrets in the Caribbean behave as thcse in tropical 
Africa, their movement patterns will be related to foraging and dispersal. In 
Africa, cattle egrets tend to congregate during the dry season on the productive 
feeding grounds. The sizes of the populations using these more productive
 
feeding areas are limited by the -food resources. Food shortages result in
 
subordinate birds, mostly juveniles, dispersing to other areas. This, along 
with the wandering habits of cattle egrets, is probably the major cause of
 
native cattle egret movement in the Caribbean. Dispersal may include movement
 
throughout the Caribbean and also into the United States, since cattle egrets
 
might follow migratory herons (i.e., great egrets and little blue herons) 
wintering in the Caribbean back to breeding colonies in the United States.
 

Pilot studies concerning wildlife as hosts for A. var'eatum have been
 
completed in Puerto Rico and Guadeloupe by Dr. Glen Garris (Lone Star Tick 
Research Laboratory, Poteau, Oklahoma) and associates, In Puerto Rico where the
 
infestation of cattle with A. variegatum was light (commonly 20 female ticks per 
cow), no A. variegatum were-found on 73 cattle egrets sampled. However, in 
Guadeloup: where the tick has been established for about 150 years and the 
infestation of cattle was relatively heavy (commonly 50-60 female ticks per 
cow), 21. of 80 (26%) cattle egrets were infested. Of these 80 birds, 70 were 
nestlings (young birds that'have not yet left the nest) which indicates that 
some of these birds were becoming infested via either direct or indirect contact 
with adult cattle egrets. The average infestation was less than one nymph and 
two larvae prer bird, and the maximum was 101 larvae. Dr. Garris expressed the 
-pinlon tFat the ourrence-of the tfcks on wTldlife ii Guadeloupe was a-result 
of spillover from domestic hosts. Tick density in Puerto Rico apparently was 
not high enough for this to occur. 
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The current information on cattle egrets suggests that a potential mechanism
exists for the movement of A. variegatum within the Caribbean and into the
United States. However, onTy cattle egrets frequenting islands with relatively

dense A. variegatum populations appear to be involved. 
 It would be reasonableto assume that if the tick continues to spread and its densities are allowed toincrease, more islands will develop A. variegatum levels above the hypothetical

threshold where spillover occurs into wildlife. 
Thus, more wintering and
dispersing cattle egrets could become infested, and the probability of cattle
 
egrets bringing A. variegatum into the United States would increase. 
Our
interpretation of the cattle egret situation is that it provides another good
reason for an A. variegatum eradication program to be initiated.
 

Additional wildlife surveillance for A. varieqatum should be included as
part of any Caribbean-wide A. variegatum eradication program. 
The current
hypothesis that tick spillover into cattle egret populations is dependent upon
heavy tick burdens on cattle seems valid but it is based on limited observations
.(153 birds). Hopefully, wildlife surveillance during tick eradication would
demonstrate a loss of infestations on cattle egrets as 
ticks were removed from
the cattle herds and, therefore, put to rest any speculation of a silent
 
reservoir in wildlife.
 

I hope this information will be of use to Emergency Programs inyour
deliberations on the tropical bont tick problem. 
Ifyou need any additional 
information, please give us a call.
 

Sincerely,
 

AehL. Corn 
Research Coordinator 

JLC:gc
 

CC: 	 Dr. Claude J.Nelson
 
Dr. Richard L. Rissler
 
Dr. Saul T. Wilson
 
Dr. W.W. Buisch
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LIST OF MAJOR CONTACTS
 

Dr. Dave Anderson, Area Veterinarian for Latin America and
the Caribbean, USDA/APHIS, Veterinary Services, Santo
 
Domingo, Dominican Republic.
 

Wayne Areandt, US Forest Service, Rio Piedras, Puerto Rico.
 

Geoff Barnard, The Nature Conservancy International Program,

Washington, D.C.
 

Dr. Nicholas Barre, IEMVT, Guadeloupe, French West Indies.
 

Ernest Benjamin, Permanent Secretary, Min. of Agriculture,

Antigua.
 

Amy Branigan, Center for Environmental Education, Washington,

D.C.
 

Shirley A. Briggs, Executive Director, Rachel Carson Council,

Inc., Chevy Chase, MD.
 

Jim Butcher, USDA Binational Programs, Washington, D.C.
 

Dr. Emile Camus, IEMVT, Guadeloupe, French West Indies.
 

John Christian, US Fish and Wildlife Service, OES, Atlanta,

GA.
 

Carroll Collier, USAID Bur. Science Technology, Washington,

D.C.
 

Dr. Walter Cook, Veterinary Officer, Antigua/Barbuda.
 

Harry Craven, Ecological Effects Branch, EPA, Washington,

D.C.
 

J. Daily, Asst. Public Health Official, St. John's Abbatoir.
 

Charles Dane, US Fish and Wildlife Service, Office of the
 
Scientific Authority.
 

Victoria Drake, IUCN, Washington, D.C.
 

Jo Durrance, Sarasota Co. Agricultural Ext. Service,

Sarasota, FL.
 

Alex Echols, Senator Kasten's Office, Washington, D.C.
 

Vincent Edwards, Meat Inspector, Antiguan Public Health, St.
 
John's Abbatoir.
 



Ickford Emanuel, Animal Health Assistant, Olivers Station,
 

Antigua.
 

EROS Data Center, Sioux Falls, S.D.
 

JoAnne Feheley, Library, USDA-FS, Institute of Tropical
 
Forestry, Rio Piedras, Puerto Rico.
 

Dr. J. Fifi, Head of Veterinary Services, Guadeloupe, French
 
West Indies.
 

John Fuller, Esq., Wildlife Commission, Antigua.
 

Sean Furniss, Caribbean Refuges, Ecological Services, OES,

USFWS, Cabo Rojo, Puerto Rico.
 

Dr. Chuck Henny, USFWS, Pacific N.W. Field Station, Corvalis,

Oregon.
 

Jim Hester, Chief Environmental Officer, ",AID
Washington,

D.C.
 

Ian Heron, Institute of Tropical Veterinary Medicine,

University Of Edinburgh, Scotland.
 

Dr. A. Hinkley, Pathologist, Halberton Hospital, St. John's,
 
Antigua.
 

Dr. Raul Hinojosa, Agricultural Staff Officer, Bureau for
Latin America and the Caribbean, USAID, Washington, D.C.
 

Vince James, Antiguan Livestock Owner; and Accountant, United
 
States Embassy, St. John's, Antigua.
 

Dave Josslyn, Assistant Chief, Bureau for Latin America and

the Caribbean, USAID, Washington, D.C.
 
Dr. Cecilia A. Karch, USAID, Project Dev. and Management
 
Bridgetown, Barbados.
 

Milt Kaufman, The Monitor, Washington, D.C.
 

Archie King, Secretary, Antiguan Wildlife Commission.
 

Aubry Lake, Livestock Producer, Belmont Station, Antigua.
 

Dr. Dominique Martinez, IEMVT, Guadeloupe, French West
 
Indies.
 

Dr. G. Matheron, Director, INRA French Research Station,

Gardel, Guadeloupe, French West Indies.
 

Annette J. Moore, Administrative Officer, United States
 
Embassy, St. John's, Antigua.
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Dr. Alexander Morrow, Institute of Tropical Veterinary
 

Medicine, University of Edinburgh, Scotland.
 

Desmond Nicholsen, Curator, Antigua Museum.
 

Bob Pace, OES, Caribbean Field Office, Boqueron, Puerto Rico.
 

Mary Palmer, Nature Conservancy, Washington, D.C.
 

Allen D. Putney, Eastern Caribbean Natural Areas Mgmt.

Program, Christiansted, St. Croix.
 

Dr. Joseph Robinson, Chief Veterinary Officer, Antigua.
 

Bryan Rudert, Agricultural Development Officer, USAID,
 
Washington, D.C.
 

Dr. Mitchell Salas, IEMVT, Guadeloupe, French West Indies.
 

Dr. J.W. Schillhorn Van Veen, Michigan State University.
 

Dr. Allen Steinhauer, CICP, College Park, M.D.
 

Steve Tinerman, Chief Planner, Antigua Planning Department
 

Dr. Frank Wadsworth, Institute of Tropical Forestry, Rio

Piedras, Puerto Rico.
 

Dr. David Wilson, Staff Veterinary Officer, USDA/APHIS,
Veterinary Services, Hyattsville, MO.
 



PPEIDIX K 
TROPICAL BONT TICK ERADICATION STRATEGIES 

A. 	 Pre-Eradication Phase (6 months) 
1. 	Preparation and publication of necessary legislation


to implement the Eradication Phase.
 
2. 	Hiring and training of personnel.

3, 	Development and implementation of information
 

campaign directed to all livestock owners.

4. 	Establishment of a producer advisory committee.

5. 	Purchase of necessary supplies, vehicles and
 

equipment.

6. 	Complete census of all cattlL, sheep, goats, horses,


donkeys, pigs and dogs. Identification of these

animals with eartags, tattos, collars, etc. Assign
ment of premises identification number, name and

address of livestock owners. Survey for the

distribution of A. variegatum and other ticks.
 

B. Eradication Phase (24 months) 
1. 	Begin island-wide mandatory and systematic acaricide
 

treatment of all A. variegatum infested livestock

and domestic animals. Systematic treatment will be

conducted for a minimum of 2 years in all treatment
 
areas, or until there is no further evidence of A.

variegatuj infestation.
 

2. 	Monitor and/or limit the movement of liv;stock and

dogs between Nevist and other Caribbean Island. All

livestock entering Nevist should be inspected hnd
 
treated for ticks.
 

3. 	Implement a quality control program to determine the

effectiveness of ac-ricide treatments.
 

4. 	Implement island-wide quarantine to prevent and/or

limit the movement of A. yagri infested
 
livestock.
 

C. 	Post-Eradication Phase (6 months)
 

1. 	Surveillance of all premises to ensure that no
 
infestations of A. variegatum exist.
 

* As 	presented by Dr. Dave Wilson, APHIS; on 6/25/87.t This outline was produced before the decision was made to
 
carry out PEP on Antigua (vs. Nevis).
 



2. 	Continued acaricide treatment of any premises found
 
infested.
 

3. 	Continued island-wide quarantine until all premises
 
are no longer infested.
 

4. Island declared free of A. variegatum. 



APPENDIX L" 
SUBACUTE TOXICITY OF AMITRAZ TO MAMMALS 

Organism 

Rat 

Dogs 

Test 

21-day Dosing 

90-day Dosing 

Results 

*Decreased wgt gains & increased 

spleen wgt at 250 mrm/kg 

NEL = 40 mg/kg/day 

Material 

BTS-28,369 

BTS-28,369 

Rat 90-day Oral 
Intubation 

NEL = >3<12 mg/kg/day U-36,059 

Rat 90-day Feeding Max. NEL = 3 mg/kg/day or 30 ppm U-36.0;C 
(young Rat) 

Mice 	 90-day Feeding Max. NEL = 3 mg/kg/day or 21 ppm U-36,059 

Dogs 	 90-day Dosing Max. NEL = approx. 0.25 mg/kg/day U-36,059 

Dogs 90-day Dos ing NEL 	 = > 0.25 mg/kg/day U-40,481 

Rat Teratogenic Not enbryotoxic or teratogenic at 11-36,059 
1, 3, or 12 mg/kg/day 

Rabbit Teratogenic (1) 	 1, 5, 25 mg/kg/day were not U-36,059 
erbryotoxic or teratogenic 

(2) 	 25 mg/kg/day caused abortions 
(3) 	 50 & 100 mg/kg/day caused deaths 

Rat 	 Pregnancy, (1) 1 & 3 mg/kg/day had no effects U-36,059 
Parturition, & on body wgt gains.
Care of ycung (2) 12 mg/kg/day caused body wgt

gain reduction of dams during 
first 2 weeks of pregnancy

(3) 	Treatment did not affect 
pregnancy, parturition, & care 
of ycung 

*Note: These are preliminary results. 

CHRONIC DXICITY 

Organism Test Results 	 Material 

Rat 2-yr. Feeding 	 Max. NEL = >2.5<10 mg/kg/day U-36,059 
or >50<200 ppm (older rat) 

Dogs 2-yr. Oral NEL = 	 >0.25<1.0 mg/kg/day U-36,059
 

Rat 3-Generation NEL = 	>1.6<5 mg/kg/day or U-36,059 
>15<50 ppm (young rat) 

From EPA (1984a)
 


