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EPA Technical Information Packages

This brochure is part of a series of information packages prepared by the United States Environmental Protection Agency (EPA). Aimed
at the international community, the packages focus on key environmental and public health issues being investigated by EPA. The products
highlighted within these packages provide a sound technical basis for decisions regarding the development of environmental policy, abatement
activities, and pollution prevention. By pooling expertise in the areas of environmental science and technology, significant progress can be
anticipated to ensure a habitable environment for all nations.

Pesticide Usage Guidelines discusses many commonly used pesticides, associated health and environmental concerns, safe labelling and
application procedures, and residues in food. Brochures and associated support material are available on the following topics:

* Ensuring Safe Drinking Water....EPA/600/M-91/012 + Water Quality ............................ EPA/600/M-91/033

* Mining Waste Management..........EPA/600/M-91/027 « Risk Assessment .......................EPA/600/M-91/034
* Pesticide Waste Disposal..............EPA/600/M-91/028 ¢ Pesticide Usage Guidelines .......EPA/600/M-91/035
+ Air Quality Management .............EPA/600/M-91/029 * Pollution Prevention ................EPA/600/M-91/036
* Solid Waste Disposal ....................EPA/600/M-91/030 + Environmental Impact

» Hazardous Waste Management ..EPA/600/M-91/031 Assessments..............cocoeeeeee.. EPA/600/M-91/037

Small Community Wastewater EPA Information Sources ........ EPA/600/M-91/038
Systems...........cceceeverennererereenener. EPA/600/M-91/032 « Environmental Management ...EPA/600/M-91/039

Each complete Technical Information Package (TIP) consists of a cover brochure as well as all of the documents highlighted within the
body of the brochure. Generally, the cover brochures contain a section discussing the environmental issue, associated health and environmental
effects, guidelines, sampling and analytical methods, as well as treatment and disposal technologies. Following this section, a bibliography is
provided to identify other important sources and documents in the field. An attempt has been made to provide references that are readily available
in technical libraries. Finally, a number of Office of Research and Development (ORD) technical experts followed by some additional EPA
resources are listed to facilitate consultation and technical assistance. Document ordering information is provided on page 12.

Cover photo by 5.C. Delsney
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Pesticide Effects on the Human Body

Often, pesticides inhibit or alter the action
of certain key enzymes. In this way, exposure to
pesticides can cause damage to a number of
organs within the body. Organophosphorus
compounds, for example, inhibit an enzyme in

red blood cells, plasma, the brain and other |

organs. Otherpesticides, (e.g., chloro/nitro com-
pounds) can stimulate metabolism and cause
unusually high body temperatures to be suf-
fered.

Pesticide Residues in Food

Although significant societal benefits have
been associated with the use of agricultural
pesticides, human dietary exposure to these
chemicals continues to be a concern. Regula-
tory efforts throughout the world have attempted
to protect consumers from the potential dan-
gers of pesticide residues. Varying technologi-
cal capabilities and economic situations, how-
ever, necessitate a wide range of regulatory
approaches internationally (Johnson, 1989).

Toregulate pesticide residues, a legal limit
known as the maximum residue limit (MRL) is
developed for each pesticide. The MRL is the
maximum level of residue that is legally per-
mitted to remain in or on a crop in commerce.
This limit is used to provide reasonable assur-
ance that no adverse effects to the consumer
will result over a lifetime of dietary exposure.
Although strict adherence to MRLs may not be
feasible for some countries facing dire eco-
nomic pressures, those countries relying on

2

| food export profits may wish tomonitor forand

comply with these levels to maintain credibility
as responsible exporters.

* IRIS Database —The Integrated Risk In-
formation System (IRIS) contains summaries
of chronic human health risk information that
represents EPA consensus opinion on the po-
tential adverse health effects for approximately
500 chemicals and other agents. The IRIS risk
information includes summary sections on po-
tential non-cancer effects resulting from oral
and inhalation exposure (oral reference dose
and inhalation reference concentration, respec-
tively) and summaries of carcinogenicity risk
information. IRIS is a useful initial resource for
hazard identification and dose-response infor-
mation and for directing the user to the under-
lying data on which the information is based.
Other information in IRIS includes summaries
of EPA Drinking Water Health Advisories and
EPA regulations. See pages 10-11 for informa-
tion on accessing IRIS.

¢ WorldHealth Organization document num-
ber WHO/PCS/90.1, 1990, The WHO Recom-
mended Classification of Pesticides by Hazard,
and Guidelines to Classification 1990 - 1991
— This documentcontains pesticide classifica-
tion tables as well as guidelines to classifica-
tion. Toxicity values for active ingredients as
well as information on formulations and mix-
tures is presented. The document is available
on request from: Division of Environmental

Health, World Health Organization, 1211
Geneva 27, Switzerland.

« EPA/625/4-89/024 Risk Assessment, Man-
agement and Communication of Drinking Wa-
ter Contamination — This publication pro-
vides concentration levels (standards and health
advisories) judged safe for the presence of
pesticides in drinking water.

Guidelines mc_. the Usage cm

Pesticides

Itis important when selecting a pesticide to
choose one that is approved for usage at local,
regional and/or national level and then to use it
inaccordance with the instructions given on the
label and/or manufacturer’s safety data sheet.
Table 1 provides a summary of various control
measures used to prevent or lessen the mmBmmo
omcmoa by pests.

* Handbook on the Use of Pesticides in the
Asia-Pacific Region, Manila, Philippines, No-
vember 1987 — This document provides basic
technical information and data necessary for
evaluating pesticide procurement and use. The
handbook briefly reviews the following sub-
jects: 1) pest problems and their control prac-
tices, particularly with respect to pesticide use;
2) major pesticides used on crops and pests,
together with information on relevant industry
and market trends; 3) significant environmen-
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tal and other concerns related to pesticide use;
4) information sources and a directory of inter-
national organizations involved with pesticides

and pest management. To order copies of this

publication, contact the Information Office,

Asian Development Bank, P.O. Box 789, 1099

Metro Manila, Philippines.

Conirol

Regulation of pesticides can help protect
againstadverse human and environmental health
effects while not denying society access to
benefits of pesticide use. Registration enables
authorities to exercise control over quality, use
levels, efficacy claims, labeling, packaging and
advertising, and helps ensure that the interests
of end-users are well protected. Data required
for registration include chemical and physical
properties, effectiveness, toxicity for assess-
ment of human health hazards, and Ea&oaoz
of environmental effects.

Application of Pesticides

Hand spraying is probably the most com-
mon application method for insecticides and
herbicides in developing nations. Machine
sprayers, usually drawn by a tractor, are par-
ticularly useful for spraying trees or large areas
ofland. Aerial application is effective at cover-
ing large areas of land.

To avoid being poisoned after applying
pesticides, the hands and face should be washed
thoroughly with soap and clean water prior to
eating food, chewing, or smoking. If a nozzle

becomes blocked; blowing it clear by mouth
should never be attempted. Instead, the nozzle
should be removed and blown clear with the
pressure release valve of the pump. Blocked
nozzles can also be cleaned using either a thin
grass stem or stick or with soap and water.

When spraying a crop with a pesticide of
moderate or low toxicity, the applicator should
wear an overall (a protective outer garment),
boots, and a brimmed hat (if the crop is high).
If the applicator is spraying a pesticide of high
toxicity, he should wearrubber orplastic gloves,
a rubber or plastic apron, and a pair of glasses.
When spraying inside buildings, the applicator
should wear an overall, boots, a chBoa hat
and a pair of eyeglasses.

Individuals charged with handling concen-
trated pesticides (e.g., a “mixer” or person who
is bagging pesticides) must take extra care.
They should wear an overall, gloves, boots,
aprons, and a respirator or clean cloth over their
mouths and noses. For mixing highly toxic
pesticides, a respirator containing a cartridge
(replaced at least on a daily basis) and glasses
are required.

The goal of the overall is to cover 85% of
the skin associated with the trunk and other
parts of the body. A scarf is needed if the head
and neck are not covered. The lower legs and
feet should be protected with boots. To protect
the hands and arms, gloves need to extend to
within 5 centimeters of the elbow.

The pesticide applicator must always hold
the wand away from the body and never spray

into the wind (although it is best to spray on
windless days). The worker should spray to one
side and avoid walking through freshly sprayed
areas. Leaking equipment must be repaired
immediately. Should dermal exposure occur,
the applicator must wash drops of pesticide off
the skin immediately. When possible, the ap-
plicator should wash between pump charges.

Similar procedures must be exercised when
spraying buildings. The applicator must always
1) hold the wand away from the body (espe-
cially when spraying upper walls and eaves), 2)
stand to avoid spray drift from door and win-
dow drafts, and (3) spray slowlyand systemati-
cally. Some of the various methods for applica-
tion of pesticides are listed in Table 2. )

Upon terminating pesticide application for
the day, the worker should wash himself and his
clothes with clean water. Work clothes con-
taminated during the pesticide application pro-
cess should be washed separately from normal
household laundry. Personnel assigned the task
of mixing pesticide formulations should use a
long paddle (rather than stirring with only the
hands), stir slowly enough to avoid splashing,
pour carefully, and properly dispose of empty
containers. Baggers should always 1) weigh the
pesticide carefully, 2) put the pesticide in the
bag gently to avoid dust, 3) avoid contaminat-
ing the outside of the bag, 4) put the bag on a
clean surface for closure, and 5) keep the sur-
rounding area clean.

Pilots must also take precautions to avoid
contact with pesticides as much as possible.
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Ventilators should be closed while spraying
and the pilot should avoid flying back through
the pesticides or over sprayed areas.

Public Protection .
Pesticide users must strive to protect other
people and their property (e.g., animals) from
_exposure. Pesticides and food should never be
~ transported in the same vehicle. Any pesticide
spillage should bé cleaned thoroughly with
large amounts of water. All pesticides must be
- stored safely away from children, animals, and
" anyone who might misuse them. Pesticides
must be stored in clearly labeled (preferably
the original) containers. The containers should
be kept in a safe storehouse thatis well-vented
and can be closed off to prevent unwanted
-entry. The storehouse should be located away
from populated areas, on well-drained land,
and away from domestic water supplies. It
should be constructed with non-combustible
material, and have a leakproof floor and emer-

gency exits.

Environmental Protection

Many human disease vectors are controlled
by spraying or treating surface waters with
insecticides. Additionally, herbicides are often
applied to water in tropical areas to control

aquatic weeds. Other avenues for pesticide
contamination of water include: 1) discharges
of surplus pesticide after spraying operations,
2) water used for washing spraying equipment,
3) spraying of crops planted close to water
bodies, 4) accidental spillage of pesticide for-

mulations, 5) run-off, leakage and erosion from |

treated soil, 6) fall-out of pesticides from pol-

luted air, and 7) indiscriminate aerial applica- |
| chemical or microbial degradation (breakdown),

tion of pesticides to soils/crops.

Within the last decade, groundwater con-
tamination by agricultural chemicals has been
documented throughout the United States. The
widespread occurrence of pesticides in ground-
water together with the toxicity of many of
these chemicals have caused concern over the
potential foradverse health effects from chronic
exposure via contaminated drinking water.
Groundwater is the only source of drinking
water in many rural areas. Significant contami-
nation may occur because of the extensive use
of agricultural chemicals and the shallow depths
of aquifers.

The agricultural practices most likely to
affect groundwater quality are pesticide selec-
tion and application rate, nitrogen fertilizer
application rate, and crop rotation. Use of less
persistent and less mobile compounds can re-
duce the potential for groundwater contamina-

tion. Pesticide application rates directly influ-
ence the amount available for leaching (move-
ment of substances with water through the

‘soil). Crop rotations usually reduce the need for

application of insecticides and may reduce the
need for herbicides.

" The processes affecting movement of pes-
ticides into groundwater include plant uptake,
volatilization (evaporation) to the atmosphere,

adsorption by the soil, and transport by water.
The amount of a chemical that is stored, trans-
formed, or transported is controlled by 1) the
amount and properties (such as solubility and
persistence) of the chemical, 2) soil properties,
3) timing and intensity of precipitation, and 4)
hydrogeologic conditions. .

*  Revised Guidelines on Environmental Cri- ‘
teria for the Registration of Pesticides, Food
and Agriculture Organization of the United
Nations, Rome, December 1989 — Assess-
ment of effects on the environment is an inte-
gral part of the process of pesticide develop-
mentandregistration. This document discusses
the need to include exposure considerations,

physical/chemical properties, fate and mobility

in the environment, and effects on the environ-
ment in the pesticide registration process.
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Additional Opportunities for Obtaining Technical Information

PESTICIDE INFORMATION NETWORK (PIN)
PIN contains a compilation of pesticide monitoring projects performed
by government agencies and private institutions. Files currently avail-
able through PIN are:

The Pesticide Monitoring Inventory

The Restricted Use Products File

The Chemical Index
To access PIN, FAX requests for information to 703-305-5919. For
additional information, write; -

Office of Pesticides and Toxic Substances

U.S. Environmental Protection Agency

401 M Street, S. W. (TS-788)

Washington, D.C. 20460

INTEGRATED RISK INFORMATION SYSTEM (IRIS)
For general information on IRIS, contact:

IRIS User Support Unit

Environmental Criteria and Assessment Office

U.S. Environmental Protection Agency

26 W. Martin Luther King Drive

Cincinnati, OH 45268

Telephone: 513-569-7254

Access to the on-line version of IRIS, which is updated monthly, is
available via the National Library of Medicine's (NLM) International
MEDLARS Centers. One of the data services of the MEDLARS Centers

10

is TOXNET and IRIS is part of TOXNET. For information on the NLM
MEDLARS Centers, contact:

Director for International Programs

National Library of Medicine

8600 Rockville Pike

Bethesda, MD 20894 USA

For additional information on TOXNET, contact:
Specialized Information Services Division
National Library of Medicine
Attn.: IRIS Representative
8600 Rockville Pike
Bethesda, MD 20894
Telephone: 301-496-6531 or 301-496-1131
(Ask for IRIS Representative)

Alternatively, updated diskettes of IRIS can be purchased from the
National Technical Information Service (NTIS) on a quarterly basis. For
information on the NTIS purchase of diskettes, contact:

Stu Wiseman, Federal Computer Products Center

National Technical Information Service

U.S. Department of Commerce

5828 Port Royal Road

Springfield, VA 22161

Telephone: 703-487-4807
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Ordering Technical Documents

The EPA documents mentioned in the Technical Information Package brochures can be ordered at no charge (while supplies are available)
from the Center for Environmental Research Information (CERI). Once the CERI inventory is exhausted, clients will be directed to the National
Technical Information Service (NTIS) where documents may be purchased. Orders can be placed by mail, phone, or FAX. To order documents,
have the document number or the EXACT title ready. The journal articles listed in the Additional References section may be ordered from the U.S.

National Focal Point of INFOTERRA.

CENTER FOR ENVIRONMENTAL RESEARCH INFORMATION (CERI)
U.S. EPA, P. 0. BOX 19963

CINCINNATI, OH 45219-0963

513-569-7562 PHONE 989-296-(US EPA UD) TELEX
513-569-7566 FAX

NEEDED TO ORDER: EPA document number or the EXACT title.

INFOTERRA U.S. NATIONAL FOCAL POINT
U.S.EPA :
401 M ST.,S.W., PM211A

WASHINGTON, D.C. 20460

202-260-5917 PHONE (23) 4979995 TELEX

© 202-260-3923 FAX
NEEDED TO ORDER: Name of journal, volume number, and page numbers.

NATIONAL TECHNICAL INFORMATION SERVICE (NTIS)

5285 PORT ROYAL ROAD

SPRINGFIELD, VA 22161

703-487-4650 PHONE

703-321-8547 FAX

NEEDED TO ORDER: EPA document number, NTIS number,
or EXACT title.
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