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Are Pesticides a Problem?

U.S. federal law under rhe Federal
Insecticide, Fungicide, and Rodenticide
Act (FIFRA) defines a pesticide as “any
substance or mixture of substances intend-
ed for preventing, destroying, repelling, or
mitigating any insects, rodents, nematodes,
fungi, or weeds, or any other form of life
declared to be pests, and any substance or
mixture of substances intended for use as a
plant regulator, defoliang, or dessicane.”
Such a definition casily leads to the correct
perception that a staggering number of
pesticide products are present in our envi-
ronment, Indeed, more than 34,000 pesti-
cides derived from a2bout 600 basic ingredi-
ents are currently registered for use in this
country by the U.S. Environmental
Protection Agency, of which agriculture
uses over 20,000. The use of agricultural
pesticides in the United States occurs on
more than 900,000 farms, where approxi-
mately 75% of all cropland and 70% of all
livestock are treated with these substances.
Although great benefits have been derived
from the use of pesticides, not the least of
which is che ability to produce large
amounts of food crops on small acreages at
a savings of millions of dollars a year, scien-
tists are continuing to realize the potential
dangers of these substances, and the public
will be forced to weigh these benefits
against the costs to human health.

In the United States, agriculture
accounts for over two-thirds of expendi-
turcs on pesticides and three-fourths of the
towal 1.1 billion pounds of pesticide active
ingredivnts used annually in recent years.
These chemicals are targered ac 2 vast array
of pests. There are 410 weed species, 34
mite species, 137 planc discases, 22 nema-
tode species, and 304 inscct species thag are
injurious to crops in the United States. Of
roughly 817 million pounds of pesticides

used by U.S, agriculture in 1991, 495 mil-
lion pounds were herbicides to control
weeds, 175 million pounds were insecti-
cides, and 75 millien pounds were fungi-
cides for disease control. “Other” pesticides
(rodenticides, fumigants, and mollusci-
cides) accounted for 72 million pounds.
Although agricultural pesticide usage has
been relavively stable in recent years, it con-
tinues to be spread out in vastly different
growing regions nationwide, creating thou-
sands of pest, pesticide, crop, and region
combinations.

Double-edged Plowshare

References to the use of pesticides can be
found as far back as Homer’s mention of
the fumigant value of burning sulfur.
However, concerns about a dual character
to most pesticides—that they control pests
bur at the same time pose potential roxicity
to nontarget species including humans, or
are otherwise environmentally detrimen-
tal—did not become widespread until the
late 1960s. Then problemaric issues sur-
rounding chlorinated hydrocarbons
emerged, the potential of pesticides for
bicaccumulation and long-term toxicity
became widely recognized, and pest resis-
tance became increasingly evident. Farmers
stopped using DDT and other chlorinated
compounds in favor of organophospates
and carbamatres, which although more
acutely toxic, do not persist in the environ-
ment. Meanwhile, government came under
eremendous public pressure to pur an end
to the use of D" and chlorinated pesti-
cides. This call arrived amid a growing
public demand for cleaner water, ait, and
land and contributed directly to the estab-
lishmenr of the Environmental Protection
Agency in 1970. From the Food and Drug
Administration, EPA inherited the responsi-
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bility to set tolerances, or legal residue lim-
its, for pesticides in food. From the
Department of Agriculture, EPA gained
authority to register pesticides and regulate
their use. In 1972, EPA revoked the use of
DDT on all food sources in the United
States. The World Health Organization,
however, still reserves the right to use DDT
on particularly virulent outbreaks of malaria
because no other pesticide is as effective
against nonresistant mosquitoes.

Beginning in the 1960s and continuing
through the 1970s and 1980s, the United
States saw the tntroduction of a new gener-
ation of pesticides, based largely on a more
thorough understanding of biological and
biochemical mechanisms, and which are
often more effective at lower doses than
older pesticides. Exampies of these new
pesticides include the organophosphates,
originally derived from nerve gas, and car-
bamates. Humans are considerably less
sensitive to some of these pesticides than
are insects due to a greater ability 10
degrade these chemicals enzymaticalty.
Other new-generation pesticides also
include the herbicidal sulfonylureas and
the synthetic fungicides metalaxyl and tri-
adimefron and pesticides such as the syn-
thetic, light-stable pyrethroids, derivatives'
of botanical pyrethrins, which can be
applied in gram quantities rather than
pounds per acre.

The emergence of pest management
programs, a result of improved knowledge
in host—pest interactions, has heiped
decrease insecricide use on major crop
commoditics such as corn, soybeans, cot-
ton, and wheat since the 1960s. Today,
there is great interest in genetically engi-
neered microbial agents, including devel-
opment of pest-resistant transgenic crops
and other biological pest control methods.

Robert Menzer, director of EPA’s
Environmental Research Laboratory in

1900: Sulfuric acid,
copper nitrate, and
ammonium and potas-
sium salts are used as
selective herbicides

1900-1950: Sodium
arsenite solutions
become the standard
herbicides and are used
in large guantities

1913: Organomercury
seed dressings intro-
duced in Germany

1913-1939: First of sev-
eral dithiocarbamate
fungicides patented in the
United States

Environmental Health Perspectives




Gulf Breeze, Florida, sees a need to keep a
historical perspective when considering
pesticide development and use. He empha-
sizes that without this perspective one can
draw wrong conclusions, such as the belief
that most things natural are good, while
most things synthetic are bad, or ar least
potentially evil. “You have to look at the
priorities of the times. Beginning just after
World War II, increasing crop yield ro feed
a rapidly growing population was consid-
ered paramount. And so, DDT and other
synthetic chemnicals were embraced as ideal
and safe for the job. And mankind benefit-
ed tremendously from DDT’s use in con-
trolling malaria and yellow fever. As priori-
ties shifted to concerns about toxiciry,
we've moved toward more unstable, very
selective, and more expensive chemicals
such as pyrethroid compounds, which in
the future will be increasingly integrated
with other methods of contral,” said
Menzer.

Who Is at Risk?

A reader of Rachel Carson's Silenr Spring
would find it hard not to be moved by its
evocative introducrion, in which she fore-
told of a rown in the heart of America
where all life scemed w live in harmony
with its agricultural surroundings:

Then a strange blight crepr over the area and
everything began o change. . . . Everywhere
was the shadow of death. The farmers spoke
of much illness among their families. In the
town the doctors had become more and
more puzzled by new kinds of sickness
appearing among their patients. There had
been several sudden and unexplained deaths,
not only amoeng adults but even among chil-
dren, who would be stricken suddenly while
at play within a few hours. . . .

Carson’s “blight” was synthetic chemi-
cal pesticides, including DDT. And
encompassed within her bleak vision of 30
years ago are controversial issues that today
surround the potential for adverse health
effects from pesticide exposure and use:
Whar is the potential for, and the evidence
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of, acute and chronic adverse effects? Who
is most susceptible? Is there cause for con-
cern about residues in food sources, no
matter how infintessimal?

In the United States, 2.1 million farm-
ers, 6 million farm family members, and
nearly 3 million hired farm workers make
up a large portion of people having potential
contact with agricultural pesticides. In addi-
tion, people employed in the manufacture
and formulation of agrichemicals, as well as
other planc growers and harvesters, and the
more than 1 million aerial applicators, fumi-
gators, professional ground and strucrural
applicators and loaders, also are likely to
have significant exposure to pesticides.

A major source of nonoccupational
pesticide exposure in the general popula-
tion resules from pesticide use in and
around the home. EPA estimates char 69
million American households, or more
than 85% of the nation’s toral families,
store and use pesticides.

Acute Health Effects

The absence of a national database pre-
vents the compilation of accurate or com-
plete staristics regarding incidence of death
and injury from acute pesticide poisoning
in the United States. Based on extrapola-
tion of hospiral surveys, an estimated
20,000 people receive emergency care
annually for actual or suspected pesticide
poisoning, and approximarely 10% are
admitred to the hospital. Each year, 20-40
people die of acute pesticide poisoning in
the United States. In California, where
acute pesticide poisoning is required to be
reported to state health authorities, 1987
case surveys listed about 17,000 exposure
incidents, of which 30-60% were sympto-
matic. Of these, approximately 1,500 were
occuparional, with systemic toxicity
demonstrared sympromatically in 744.

Sdll unknown, however, is the number
of affected workers in the United States
who never see a doctor and who therefore
go undiagnosed and unreported. “More
effective reporting systems are needed
before the magnitude of adverse health
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conditions from acute exposures can be
well monirtored,” says Aaron Blair, chief of
NCI's Occupational Studies Section,
Blair’s point is echoed by the World
Healch Organization, which considers
acute pesticide poisoning a major health
problem globally. WHO estimates thar
between 1 and 5 miilion cases of acute pes-
ticide poisoning occur annually, largely in
underdeveloped nations where pesticide
education, monitoring, and safety equip-
ment is either limited or unavailable and
where use of extremely toxic agrichemicals
is more extensive. Yer even if morbidity
and mortality figures remain incomplete,
effects of acute exposure to pesticides are
well established.

Neuroroxicity. In the United States,
most episodes of acute occupational poi-
soning are due to organophosphate and
carbamate insccticide exposure. Poisoning
is manifest as neurotoxicity, as the primary
toxic effect of both compounds is
cholinesterase inhibition in the blood and
nervous system. This action, which pre-
vents degradation of acetylcholine at the
neuronal synapse, results in overactivity of
cholinergic neurons. Significant reductions
in plasma chelinesterase are associated with
a number of acute and subacute neurotoxic
effects: muscle tremors, twitching and
weakness, anorexia, nausea, vomiting,
bronchospasm, miosis (excessive pupil con-
traction), blurred vision, headache, cogni-
tive impairment, seizure, and coma. An
intermediate syndrome involving respirato-
ry paralysis and failure may occur 1-5 days
after exposure 1o some organophosphates.
Irreversible weakness, ataxia (failure of
muscle coordination), and paralysis may
occur 2-5 weeks later. This delayed distal
polyneuropathy is due to degencration of
myelin sheaths covering large nerve fibers.

Acute clinical organophosphate and
carbamate poisoning is likely to appear
when cholinesterase activity is inhibited by
50% or more, and 30% inhibition has
been proposed by WHO as a hazard level.
In studies of organophosphate pesticide
exposure among U.S. workers, 20-40% of
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farm applicators show small, bur statistical-
ly significant, reductions in plasma
cholinesterase levels, some with symptoms
of toxicity. Even higher percentages are
reported in migrant farm workers, factory
workers, and formulators. Cumulative
cholinesterase inhibition can occur after
exposures that do net produce clinical
signs or symptoms. Thus, additional expo-
sure in someone with already depressed
levels of cholinesterase due to chronic
exposure is more likely to cause a toxic
effect .

Peripheral neuritis, which lasts 12-18
hours, has been associated with chloro-
phenoxy herbicides and pyrethroid insecti-
cides. Organomer-
cury fungicides and
organochlorine insec-
ticides may cause
chronic neurotoxic
effects linked to les-
ions of the central
nervous system.

In Hopewell, Vir-
ginia, in 1975, the
organochlorine insec-
ticide chlordecone
was responsible for
more than 57 cases of
neurological disease
when industrial hy-
giene practices were
not followed. Several
exposed workers con-
tinued to show signs
of illness four years
after exposure. In
July 1985, severe iil-
ness occurted in more
than 1300 people in the western United
States just a few hours after they had eaten
watermelons treated with aldicarb, a non-
registered (illegal) use of the carbamare
insecticide. Symptoms included nausea,
vomiting, diarrhea, involuntary muscle
contraction, mood changes, and other
symptoms of cholinergic toxicity,

Skin Disorders. Agricultural chemicals
have long been associated with skin disor-
ders, especially dermatitis. During pesti-
cide contact, most exposure to pesticides is
via dermal absorption. Skin effects typical
of a variety of pesticide compounds
include contact dermatitis, skin sensiti-
zaion, allergic reaction, rash, photoallergic
reactions, and chloracne. Hexachlor-
benzene, which is no longer registered for
agtriculrural use, causes acquired toxic por-
phyia, severe cutanous reactions including
deep scarring, permanent loss of hair, and
skin acrophy.

Pulmonary Effects. 'The contact herbi-
cide paraquat is a quaternary ammonium
compound that can cause severe and pro-
gressive lung damage resulting in anoxia
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Aaron Blair — No chemical class of pesticides
can be considered problem free.

and death. However, most instances of
human toxicity due to paraquat have
resulted from suicide attempts. Acute
renal failure and liver dysfunction also may
be seen in paraquar poisoning. In addi-
tion, the bronchospastic effects of
orgonophospates and carbamates can exac-
erbate asthma attacks.

Chronic Health Effects

Of growing concern are a number of
chronic health effects from pesticides that
do not occur immediately after exposure.
Among these are carcinogenic, neurologic,
reproductive, pulmonary, immunologic,
and developmental effects. “The lengthy
interval between ex-
posure and chronic
effects makes risk
assessment for these
outcomes more diffi-
cult to evaluate than
acute effects,” Blair
points out.

Establishment of
a formal testing pro-
gram by NCl in 1968
was continued by the
National Toxicology
Program (NTP) in
1978. This gave an
early start to carcino-
genic screening of
pesticides and also
stimulated epidemio-
logic investigation of
pesticides and cancer.
The availability of
cancer registries also
provided a source of
information on well-diagnosed cases.

The issue of whether currently available
darta are sufficient for estimates of a pesti-
cide-related cancer rate for the general
population is not much debated today.
What is debated is what the exact risks are.
Richard Schmidt, Deputy Director of
EPA’s Health Effects Division, agrees with
those who say the rate [of cancer] must be
small when compared with other factors
such as smoking. According to Schmidt,
the public perceives a greater risk from pes-
ticides than the scientific community, This
point has been made even stronger by oth-
ers. In his 26 February 1993 editorial in
Science, Philip H. Abelson notes that other
factors may be far more significant risks
than consuming pesticide residues, saying,
“The regulatory level [for pesticide expo-
sure] is then set with the objective that
individuals consuming the food for 70
years would have, as an upper limit, one
extra chance in a million of incurring can-
cer. In contrast, the probability of suffer-
ing a cancet-caused death from 2 bad dier
(e.g., excessive fat) is about 70,000 chances

B. Branson

in a million.” Based on data such as these,
Abelson reaches the opinion thar,
“Synthetic pesticides in marketed foods
constitute no appreciable threat to human
health.”

Cancer. NCI's Blair is not so sure. In
regard to cancer alone, he notes thar NCI-
NTP bicassay findings of carcinogenicity
are not restricted to a few chemical classes.
“No chemical class of pesticides can be
considered problem free,” said Blair.
Carcinogenicity has been associated with
insecticides (organochlorines, organophos-
phates, carbamates, and pyrethrins), herbi-
cides, and fungicides. “Ar least 45% of
chemicals tested had an effect on at least
one sex of one rodent species in these
bioassays,” Blair states.

Further indications for human risk
come from epidemiologic observations of
excess types of cancer in occupational
groups with significant pesticide exposures.
In more than two-thirds of farmers, excess-
es for Hodgkin’s disease, multiple myelo-
ma, melanoma, and cancers of the lip,
skin, prostate, connective tissue, and brain
occur. More than half of the studies show
excesses for non-Hodgkin’s lymphoma,
leukemia, and stomach cancer. These find-
ings are derived from broad occupational
surveys of morbidity and mortality, They
have also been observed in case—controlled
or cohort studies specifically designed to
evaluate cancer risks.

Although risks for most excess cancers
in agriculture workers are low (in the range
of 1.5-3-fold), many studies, according to
Blair, are likely to underestimate the true
risk because of errors of omission on the
part of subjects who were asked to volun-
teer names of the pesticide they used,
rather than having to respond to a specific
list. Says Blair, “This suggests many users
might have been misclassified as nonusers.”

Among farmers, data are strongest link-
ing specific pesticide exposures to non-
Hodgkin's lymphoma, leukemia, and mu-
tiple mycloma. Excess cases of lip and skin
cancer are thought to be due to sunlight
exposure. Recent studies have strengthened
a weak link berween soft tissue sarcoma
and exposure to the phenoxyacetic acid
and chlorophenol pesticides.

Organophospates and organochloride
insecticides are associated with risk for
non-Hodgkin's lymphoma. In addition,
case—control studies have shown a signifi-
cant increased risk of this cancer among
farmers using the phenoxyacetic acid her-
bicide 2,4-D, with risks increasing three-
fold to sevenfold among those reporting
use for 21 or more days per year.
Organophosphate insecticides resulted in
a significant 2.4-fold increased risk for
non-Hodgkin’s lymphoma, independent of
2,4-D, the risk being over threefold with
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21 or more days of use per year.

Organochlorines, including DDT,
have been associated with leukemia.
Recently, herbicide use has been linked to
prostate cancer. However, relatively few
investigations have atternpted to assess the
cancer risk of exposure to any specific pes-
ticides.

Underlying explanations for a pesticide
exposure—cancer connection remain specu-
lative. One hypothesis posits a role for
organophospate pesticides through their
inhibition of serine esterases which are crit-
ical to T-cell lymphocytes and natural
killer cells. “This is interesting,” explains
Blair, “because immunodeficient persons
have elevated risks for the same tumors
found in excess among agricultural popula-
tions.”

In regard to an oncogenic role for phe-
noxyacetic herbicides, mutagenesis tests
and animal studies offer only weak support
for the role of 2,4-D as a carcinogen.
However, the pesticide has been shown to
have other properties, which may lead to a
selective growth advantage for cells already
harboring a mutation thereby increasing
cancer risk.

NCI researchers believe laboratoty and
epidemiologic findings may suggest broad-
er public health implications. Several of the
malignancies (multiple myeloma, non-
Hodgkin's lymphoma, melanoma, pro-
state, and brain) appear to be on the rise in
the general population of several countries
around the world. Fxcesses of cancer of the
brain, lymphatic, and hematopoietic sys-
tems have been observed in rural farm
populations, which raise the possibility of
noenoccupational exposure. However, farm
families and hired workers perform many
tasks that may resulc in exposures to poten-
tial carcinogens in addition to pesticides:
diesel fuel and exhausts, organic solvents,
gasoline, metal fumes, paints, zoonotic
viruses, microbes, and fungi. Many mem-
bers of the general population have contact
with these same substances as well. Says
Blair, “Explanations for cancer excesses
observed among farmers may have impor-
tant implications for cancer prevention in
nonagricultural populations.”

Neurotoxicity. Increasingly apparent
from studies of acute and occupational
exposute to a variety of pesticides is mild
to severe deterioration in neurologic func-
tion. In a recent review of the literature,
Dennis Weisenburger of the University of
Nebraska Medical Center says chronic
neurologic effects, which may be irre-
versible, are associated with exposures to
organophosphate, organochlorine, and car-
bamate insecticides, as well as a variety of
fungicides and fumigants. He points to
one case—control epidemiologic study in
which investigators found convincing evi-
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IPM: An Old Approach Made New Again

Recognition of the real and potential health risks from pesticides, as well as the
growing resistance of pests to chemicals, has led not only environmentalists, but
farmers as well to look for alternatives to traditional pesticide use. One of the most
rapidly advancing alternatives to conventional pesticide use in agriculture is integrat-
ed pest management (IPM). Despite recent publicity surrounding IPM as a new
pesticide alternative, the concept has seen application in U.S. agriculture for more
than 20 years,

According to the Environmental Protection Agency, IPM cannot be specifically
defined as any one set of techniques. As an interactive, information-intensive
process of managing pests that may involve numer-
ous techniques, it is better defined by its ends
instead of its means. Most frequendy it has been
characterized practically as preventing pest out-
breaks, econemicaily as maximizing profits, and

" "IPM's main goal is not to

getrid of chemicals, but

environmentally as minimizing pesticide use, to use them more
IPM is a holistic approach to agriculture thar © | |
may employ techniques including careful monitor- judiciously to prevent
ing of pest populations, exploitation of natural . resistance and destruction

predators and processes, judicious use of selective
pesticides, artificial disruption of pest populations,
and mechanical methods of pest control such as soit
aeration, crop rotation, tillage or no-till, tracror-
mounted flaming devices, vacauming machines, and use of pest barriers.

“IPM is basically a very site-specific, information-intensive concept,” says Anne
Leslie, a chemist in EPA’s IPM section. “It depends on the system you want to man-
age. We emphasize control of the pest rather than the crop. Pesticides are only one
tool among many. This is not a case of managing pesticides.”

According to Ronald Kuhr, professor of entomoloegy and toxicology at North
Carolina State University, a powerful incentive to IPM implementation is pesticide
tesistance. Currently, 504 of the most serious pest insects and mites show document-
ed resistance to one or more classes of chemical controls. “IPM’s main goal is not to
get rid of chemicals,” Kuhr says, “but to use them more judiciously to prevent resis-
tance and destruction of beneficial insects.”

Drawbacks to IPM include cost and complexity. A savings in pesticide costs
through reduced use might be lost when opting instead for mote expensive biologi-
cal products and other natural methods. For example, a “trap crop” might be used
where attractant pheromones specific to a pest are applied to lure the pest to a crop
that hasn’t been planted for harvest. Though no pesticide is used, acreage must be
set aside, and the biological substance and its application must still be paid for. IPM
may also requite hiring field consultants to monitor the crop regularly, sometimes
daily, to count pests as well as beneficial insect predators.

Another factor that adds to the complexity of IPM is that the progtam may need
to be structured around the growing cycle, during which least-toxic, highly specific
chemical pesticides and other pest control methods are applied according to an eco-
nomic or “action” threshold, the level of insect on the crop that can be tolerated
before a control measure is applied. Economics figure in here. This threshold is a
potnt at which the damage caused by the pest equals the cost of a pest-control mea-
sure.

Says Kuhr: “If you’re a farmer who's used to calendar spraying and seeing no
insects on the crop, and then someone comes along and says you can lose 10-15 %
of your crop to insects without hurting your yield, chances are you'd be reluctant at
firse.” This reluctance, he adds, persists particularly among farmers of large acreage
crops with small profit margins. However, where IPM has been proven effective and
economical, it has rapidly won approval.

IPM has also won the approval of the Clinton administration, which included in
its recent pesticide reduction plan the goal of 75% usage of IPM by the nation’s
farmers by the year 2000. Current use is estimated at 20%.

of beneficial insects.”
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dence of chronic central nervous system
deficits in workers with a history of a single
clinically significant episode of acute
organophosphate intoxication. These farm
workers did poorer than controls on tests of
auditory actention, visual memory, dexteri-
ty, motor steadiness, sequencing, and prob-
lem solving,

Only a few disparate epidemiologic
investigations have associated Parkinson’s
disease and Parkinsonian symptoms with
agricultural work and pesticide exposure.
However, a recent well-designed, popula-
tion-based case—centrol study in Canada
suggests a dose-response relation between
Parkinson’s disease risk and cumulative life-
time exposure to field crop farming and to
grain farming. Moreover, previous expo-
sure to herbicides was consistently the only
significant predictor of Parkinson’s disease
risk when potential confounding interac-
tions were controlled.

Immune Effects, Immune
effects of pesticides have
been demonstrarted in labora-
tory studies, but licele evi-
dence exists that pesticides
can compromise human
health through immune sys-
tem interference. Further
study may clarify any link.
For example, common der-
matiris due to pesticides is
more common than previ-
ously thought. Impaired
immune cell responsivity
accompanied by increases in
respiratory infections has
been associated with length
of organophosphate expo-
sure. Pesticides can trigger
asthma-type reactions, Altered immun-
oglobulin and complement levels and
changes in T-cell populations have been
noted after pesticide exposure. However,
such immune system alterations may be
short lived.

Reproductive Effects. Human reproduc-
tive effects of specific pesticides have been
reported for the organochlorines, dibro-
molchloropropane and chlordecone (oligo-
spermia and decreased sperm mortilty).
Wives of men exposed to dibromolchloro-
propane showed an increase in spontaneous
abortien. Decreased sperm counts, motili-
ty, and viability along with sterility in
males have been associated with ethylene
dibromide exposure. Effects among males
also include abnormal sperm morphology
associated with exposure to the carbamare
insecticide carbaryl.

Birth Defects. Reviews of the literature
on repreducrive effects of pesticide expo-
sure point out that approximately 50% of
active pesticide ingredients tested prove ter-
atogenic in animals, To what extent they

is incomplete.
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Jennifer Curtis—Federal moni-
toring and testing of pesticides

might contribute to birth defects in
humans receiving much lower exposures
remains unknown.

Some epidemiologic studies have sug-
gested that pesticide use could be linked to
a variety of congenital malformations in
people in farm communities. These include
facial clefts, limb reduction defects, cardiac,
and urogeniral defects. Chronic neurotoxic-
ity, including cerebral palsy, has been
reported as a result of perinatal pesticide
exposure. Among female floriculture work-
ers in Colombia who were occupationally
exposed to pesticides, there was an increase
in abortions, infant premarcurity and con-
genital malformations. And among off-
spring of Vietnam veterans exposed to pes-
ticides during the war, a study revealed
increases in spina bifida, facial clefts, and
neoplasms during the first year of life,

Neurotoxic effects of pesticides on the
developing fetus were among the concerns
of the 1993 Naticnal
Research Council report,
Pesticides in the Diets of
Infants and Children. To
those on the NRC commit-
tee, sufficient data strongly
suggested that prenatal pes-
ticide exposure to neurotox-
ic compounds at levels con-
sidered safe for adults could
result in permanent loss of
brain function if exposure
occurred during the period
of brain development.

NIEHS Senior Science
Advisor James Fouts says a
major concern is delayed,
low-level effects of pesticide
exposure, especially to sus-
ceprible populations such as pregnant
women, the fetus, and newborns. “These
are delayed effects, chronic, low-level, or
subtle, effects. What we have with pesti-
cides is a black hole. We den’t have much
of a research base to make predictions.”
Needed, he says, is more research in young
animals, in utere and postnatal. Prospective
studies beginning with migrant workers as
a starting point are also needed, Fouts says.

Jennifer Curris, National Resources
Defense Council scientist, says concerns
among scientists and the public about
adverse health effects from pesticide expo-
sure are well founded, “FDA monitoring of
foods looks at only half the chemicals cur-
rently used in agriculture. And many oider
pesticides still in use on foods have not
been adequarely tested by EPA,” she says.

Anne Dowig

Uncertainties in Risk Assessment

Today, two statutes govern regulation of
pesticides: FIFRA, which authorizes the
registration of individual pesticide prod-
ucts, and the federal Food, Drug, and

Cosmetic Act, the major U.S. food safety
law, which authorizes the setting of coler-
ances for pesticide residues in foods.

Tolerances are the level of chemical
residue in or on a food above which
adverse health effects are possible. EPA sets
tolerances based on the amount of pesti-
cide residue that remains in or on a crop
after it is treated with the pesticide at the
proposed maximum allowable rate, For
almost all chemically related toxic effects,
such as birch defects, reproductive, or non-
carcinogenic chronic effects, EPA considers
the results of toxicology studies of the pes-
ticide’s effects on animals; data on poten-
tial human exposure to residues in the con-
sumption of foods; and an estimarion
based on these data comparing estimated
potential dictary exposures to a calculated
“acceptable” level for human inrake. EPA
then decides if it will set 2 tolerance for a
particular pesticide and food combination,

When animal studies indicate that a
pesticide chemical has induced cancer ar
relatively high dose levels, EPA ordinarily
presumes there is no dose ar which some
level of carcinogenic effect would not be
observed. As an index for regulatory deci-
sions regarding carcinogens, EPA’s policy
is that lifetime incremental cancer risks
from exposure to a pesticide in the dier
should not exceed 1 in 1 million, meaning
1 in I million risk over and above the
background cancer risk. This is the con-
cept of “negligible” risk applied by EPA
and FDA.

In 1993, an NRC committee examined
current methods used in characterizing risk
to infants and children from pesticide
residue in foods.[See “Kids at Risk,”
Forum, EHP 101(5)]. Pediatrician Philip
J. Landrigan of Mt. Sinai School of
Medicine in New York chaired the com-
mittee. He points our that most animal
testing on pesticide exposure uses mature
animals. “Of particular importance are
tests for toxicity to the developing
immune, nervous and reproductive sys-
tems,” he says. And according to the NRC
report, there is no simple way to predict
which compounds will represent grearer
hazards for infants or children or adults.

NRC committee Co-chair Donald R.
Mattison, of the Graduate School of Public
Health, University of Pittsburgh, says the
biology of experimental animals, while
generally similar o humans, can differ in
critically important ways for toxicology.
“These differences are of special concern
for developmental toxicology.” says
Mattison. “If toxicity occurs, will it impair
the potential for growth and development
and result in long-term adverse health con-
sequences?” In general, uncerrainties in
this step are entailed in making exrrapola-
tions to humans from high-dose animal
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studies or from comparing expected levels
of reponse in humans to background
occurrence rates and response in animals
over and above those of laboratory control
groups.

NRC committee members also took
issue with the no-observable-effect level
(NOEL) for noncancer effects, or reference
dose, used by EPA to calculate acceptable
human pesticide exposure from food. The
reference dose is the level of exposure that
EPA judges an individual could be exposed
to on a daily basis for a lifetime with mini-
mal probabilicy of experiencing adverse
effects. This is typically expressed in terms
of milligrams of pesticide per kilogtam of
body weight per day.

“Unfortunately, we do not know with
certainty what the precise exposure is, not
for the average American and not for sub-
populations of Americans such as infants
and children,” said James N, Seiber, NRC
committee member and University of
Nevada environmental toxicologist, in a
hearing before a congressional committee
on agriculture. While these uncertainties,
he points out, have led to to the use of safe-
ty factors in regulating residue intakes, “the
margin of safety provided by these factors
may vary for population subgroups, such as
infants and children.” The NRC report,
however, recommends that EPA employ a
stricter standard when there’s evidence of
early childhood toxicity, “or when data
from toxicity testing relative to children are
incomplete.”

NRC committee members concluded
that much of the random government sur-
veys of pesticide residues are conducted on
the raw agricultural commodity, rather
than on food as consumed. They noted a
lack of dara on how prepared food might
alter, or reduce, food residues. Moreover,
says Seiber, “many of the foods most con-
sumed by children are not sampled fre-
quendy enough by FDA and the states to
get a comprehensive picrure of what levels
[of pesticides] . . . are in kids’ diets.” Seiber
says there is much data on residue intake
from water used in preparing food items,
which could add to the total residue intake.

Says Martison, “Infants and children
frequently consume a smaller number of
foods, plus they consume greater quantities
of food on a body-weight basis. Children
frequently ingest single food items in
amounts which are many times greater
than adults. Indeed, the committee found
differences in consumption of single foed
items to be the most significant difference
with respect to potential pesticide exposure
in foods between infants, children, and
adulrs.”

Curtis raises another issue of uncertain-
ty concerning exposure analysis. She faults
EPA for not paying attention to the cumu-
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lative effect of multiple chemicals in differ-
ent classes of compounds when setting
food tolerances. “Not only might pesticide
residues be present on more than one food,
multiple pesticide residues may be present
on one food sample. This can be resolved
by setting a tolerance for a food rype.”

Then there are risk assessment uncer-
tainties associated with procedure differ-
ences among analytic laboratories, where
analyses of the 600 or so pesticides and
their breakdown products differ, and there
are differences in methods of reporting
dara. Dara gaps can also be key sources of
uncertainty. Gaps may exist because of spe-
cific measurements or because studies that
would complete an assessment are missing.
Or a data gap may be broader, revealing an
underlying lack of understanding about
how a chemical interacts with the cells of
the body to produce an adverse health
effect.

In terms of data gaps regarding pesti-
cides in the diets of infants and children,
according to the NRC, there are no data
taking into account developmental changes
during infancy and childhood, different
susceptibilies berween children and adults,
the fact that children are exposed to multi-
ple pesticides in a single food item, or are
exposed to the same pesticide or pesticides
that acr by the same mechanism on differ-
ent foods and by different routes. The lat-
ter two sources of uncertainty in assessing
dictary pesticide risk apply not only to
infants and children, but to adults also.

On 25 June 1993, the Clinton admin-
istratrion announced its commitment to
reduce the use of pesticides and to promote
sustainable agriculture. Five days later the
Nartional Academy of Sciences released its
long-awaited NRC reporr on pesticides in
the diets of infants and children staring
that children may be at far greater risk from
pesticides than adults. On September 21 a
plan was released by the Clinton adminis-
tration for the EPA to reassess all pesti-
cides used on fruits and vegetables in the
United States and reduce the use of cerrain
high-risk pesticides by the year 2000. The
plan would implement a new standard to
replace the current and often conflicting
food safety laws, including the Delaney
Clause of the Food, Drug, and Cosmetic
Act which allowed no carcinogenic pesti-
cide residues on food, with a uniform stan-
dard requiring that pesticides pose “a rea-
sonable cerrainty of no harm.”  The plan
also calls for the use of innovative pest
management techniques by 75% of farmers
by the same deadline, in which crops are
sprayed only when pests are detected rather
than on a fixed schedule.

Leslie Lang is a freelance writer in Chapel Hill,
North Caralina.

Nowhere in the administration’s
announcement, the NRC report, nor
among any of the critics, has there been
any czll for an abrupt termination of pesti-
cide use. There is, however, a shared view
that it will be possible in the long run w
considerably reduce the use of traditional
pesticides through alternative farming
methods such as integrated pest manage-
ment, use of biotechnology products, and
organic farming methods. Thus, the
administration’s commitment to pesticide
use reduction appears to be a dramatic shift
in policy in light of the fact that funding
for sustainable agriculture research current-
ly makes up less than 1% of USDA’s over-
all agriculrural research budger.

Already, several pieces of legisfation on
pesticide policy issues have been proposed
that may require the 103rd Congress to
confront divided and deeply held positions
by various interest groups including critics
of pesticide regulatory practices, agribusi-
ness, and food and chemical industries,
The challenge on all sides will be to con-
front the scientific and other data gaps so
that effective legislative decisions may be
made that take into account both the eco-
nomic benefits of pesticides as well as their
potential and real dangers to public health,

Leslie Lang
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Signs of an Olive Branch: Confronting the
Environmental Health Consequences of the

Midwestern Floods

The most widespread and probably the
most costly environmental disaster in
American history is by no means over in
the nine Midwestern states. The resules of
what residents call “The Great Flood” have
yet to be completely assessed, with entire
towns and acres of farmland still under
water from the unprecedented rains of
1993; in some areas, the direct environ-
mental effects will be felt for at least two or
three years. Public health authorities, who
worked around the clock at the height of
the crisis, expect to be dealing with envi-
renmental and other consequences of the
flooding for the foreseeable future. The
combination of prudent planning, timely
and appropriate assistance from federal
agencies, a well-informed and altruistic
public, experience, and plain good luck has
kept hardships close to a minimum. The
minimum was bad enough.

Stormy Weather

After an exceptionally wet spring, the
National Weather Service flood prediction
center in Minneapolis issued flood warn-
ings, burt in some tivers, flood waters had
already swept the monitoring devices away,
and not all rivers are monitored. Because of
incomplete darta, the advisories were often
misleading and sometimes too late.

In June, local flooding in Minnesota
and Wisconsin alerted citizenry well
acquainted with flooding. Farmers moved
their tanks of anhydrous ammonia to high-
er ground, homeowners battened down
their propane containers, industries along
the swollen rivers prepared to remove haz-

ardous materials and seal their plants, and
hospitals, reviewing their disaster plans,
confirmed arrangements with tank truckers
to bring in emergency water supplies.
Some states stocked up on tetanus vaccine.

By June 23, as Wisconsin was begin-
ning to clean up, Nebraska had applied for
and received designation as a disaster area,
and in the first week of July, lowa’s
prospects looked bad enough for the state
emergency planning office to start holding
daily flood briefings for all stare agencies,
where each could discuss its flood-retated
problems and benefit from whatever help
the others could give.

“These meetings are part of our normal
plan for disasters,” says Kevin Teale, direc-
tor of communications for Iowa’s
Department of Health. “A public health
official might say, “We can’t get through o
the airport to pick up a shipment of
tetanus vaccine,’ and the chief of the state
highway patrol would volunteer a trooper
to drive the package to the clinic where it
was needed. Then somebody from the
transportation department would chime in,
saying, “You'd better tell your wrooper o
stay away from the interstate, the bridge is
down.’ Everyone responsible for public
health and safety in our state was in touch
with our counterparts in the other states,
exchanging information and watching the
situation go from bad to worse for the
whole region.” .

Early in April, Teale’s office issued the
first press release, emphasizing the impor-
tance of tetanus immunizatien if open

wounds were exposed to flood water, and

Water, water everywhere. Flood waters may be subsiding in Midwest, but environmental health prob-

lems linger.
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warning householders not to eat home-
canned food if it had been stored in a cellar
where flooding occurred. In July, Chris
Atchinson, director of Towa's Department
of Health, asked the Office of Emergency
Preparedness (OEP), the principle coordi-
nation point for emergency response in the
Department of Health and Haman
Services (DHHS), for a U. 8. Public
Health Service team to assess the situation
and be on hand to provide technical assis-
tance in case mattets suddenly worsened.
On-site PHS involvement began on July
11, when Audrey Manly, Acting Assistant
Secretary for Health, approved sending a
small public health team to lowa. On July
15, Rear Admiral Frank Young, director of
the Office of Emergency Preparedness and
director of the National Disaster Medical
Assistance System, and Kevin Tonat, assis-
tant to the director of NIEHS, went to
Des Moines to determine what help the
state needed.

One member of the assessment team
was Lynn Quenemoen, a CDC epidemiol-
ogy investigation officer who was sent to
evaluate the flood’s impact on [owa’s pub-
lic health infrastructure. Quenemoen’s first
order of business was to perform a
statewide public health assessment, using a
standardized questionnaire abour the avail-
ability of heaith services, operations of
water, sewer, and solid waste disposal sys-
tems, toxic hazards, and increased presence
of disease vectots such as mosquitoes and
rars.

The survey, performed on July 15 and
16, showed that in 5 counties, at least one
primary care physician had closed his or
her office, and in Polk County, where Des
Moines is located, 200 offices had shur
their doors. In 8 counties, accounting for
24% of TIowa’s 2,777,000 people, public
health services such as vaccination clinics,
sexually transmitted disease clinics, and
special supplementary food programs for
Women, Infants, and Children were
closed. In 10 counties, with 18% of the
population, at least one public sewer sys-
tem was out of order, and 45 counties,
with 53% of the population, reported
problems with increased disease vectors.
But in each county there was ar least one
operating pharmacy, and in only one (Polk
County} was the public water system non-
operational.

Even with all 99 counties on the way to
being declared disaster areas, the state had
organized its disaster relief agencies so well
thar at that time, they needed information
and contacts rather than blankets and
food. The PHS recognized that the grear-
est need was to identify public health
threats, institute surveillance, data collec-
tion, and communications among the
affected states, and to familiarize them
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with procedures for dealing with the
Federal Emergency Management Agency
(FEMA), the primary source for disaster
relief funds. Ar the direction of Philip Lee,
Assistant Secretary for Health, the PHS
leadership team began criss-crossing the
Midwest, bringing state and federal disas-
ter and public officials together, informing
states about the DHHS role in disaster
response and recovery, determining triage

points, and discussing common questions -

from how FEMA reimburses for flood-
related damage to what amount of conta-
mination from agricultural pesticides
could be expected. “Many issues are com-
mon to the states, although the magnitude
and severity may vaty,” says Tonat, “so it
helps to have a common approach to flood
related public health threats.”

PHS leadership meetings were con-
vened by state invitation in Iowa,
Missouri, Illinois, and Nebraska, where the
states’ public health specialists met with
the chief engineer from PHS, officials from
FEMA, representatives from CDC,
NIEHS, Health Resources and Services
Administration, Substance Abuse and
Mental Health Services Administration,
Asministration on Aging, Aid to Children
and Families, and the Social Security
Administration, and representatives of
other federal agencies that could provide
assistance. They explained what the feder-
al government could do, how FEMA
processed requests and reimbursed for
flood-refated expenditures, and what pro-
cedures to follow in asking for help. As the
floods rose, President Clinton called a
“flood summit” conference, where the gov-
ernors’ and congressional delegations from
each affected state met in Arnold,
Missouri, with the president, Vice
President Gore, and cabinet-level officials
including the secretaries of agriculture,
labor, commerce, housing, health and
human services, the head of FEMA, and
others. The key outcome was a recognition
that the floods were a disaster of regional
magnitude, not a set of isolated problems
for individual states. For example, 2 mos-
quito from Missouri could carry encephali-
tis into Illinois as easily as sewage from
Iowa could create havoc in Missouri.
Participants at the summit perceived that
for any flood relief plan, only a holistic
view made sense.

The Task at Hand

In early August, Lee requested the conven-
ing of a public health summir in St. Louis.
Seven major areas of concern were
addressed at the conference: vector control,
disease surveillance, environmental healch,
primary care, mental health, food safety,
and public health information. For each, a
separate interagency, interstate, and inrer-
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disciplinary task force
was assembled of people
with expertise in that
area. Each problem was
then considered by the
appropriate task force
which could then coor-
dinate the work, thus
avoiding duplication,
gather information from
each of the other groups,
and glean the greatest
possible value from pre-
cious, finite resources
already stretched thin.

The environmental
health task force was pri-
marily concerned with
potable water and sani-
tary SEWErs; vector con-
trol; solid waste manage-
ment; hazardous waste
and toxic substances;
coordinated environ-
mental monitoring and
data collection; injury
prevention; and risk
communication.

Pgtable Water and
Sanitary Sewers. “When
there’s a flood, the pub-
lic seems to worry about
the possibility of con-
tracting typhoid and
cholera from drinking
water,” says Quene-
moen, although in the
United States these diseases aren’t likely to
appear. The CDC is concerned, according
to Quenemoen, with the possibility of
Girardia, Shigella, and Salmonella infec-
tions and hepatitis if fecal contamination
occurs; viruses that cause gastroenteritis are
also a possibility. Additional concerns
include the possibility of contamination by
toxic materials from industry, from agri-
cultural runoff, and from Superfund sites
monitored by the EPA.

These threats pose different risks to the
various types of water systems used in the
Midwest. Says Jack Daniel, direcror of
Nebraska’s division of drinking water and
environmental sanitation for the depart-
ment of health, “As a general rule, you
don’t worry too much about damage to
pubtic warter supplies because their wells
are constructed to minimize danger and
can take quite a hic.” Rural water supplies
cause greater concern.  This is a ground-
water state,” says Daniel. “In southeast
[Nebraska), where 90% of the flood dam-
age occurred, groundwater is the only
water source.” Areas without adequate
water must pipe their water from other
areas. Those pipes cross local streams, and,
when the streams are flooded, any crack in

Heads ahove water. Local, state and federal officials met at a “flood
summit” to confront consequences of the flood.

the pipe is an opportunity for the system
to become polluted. Every inch of the
rural water systems must therefore be
inspected for leaks.

Like other midwestern states, Nebraska
has a sophisticated water program, with
field staffers permanently assigned to spe-
cific districts to help them interpret stare
regulations and achieve compliance; to
inspect pumps, wells, and water towers; to
sample water for testing; and to assist the
districts in emergency preparedness plans,
which each district is required to file with
the state. The field staff is backed up by
the department of health’s laboratory and
technical support.

Coping with the floods meant extra
hours for laboratory technicians who had
to perform repeated sampling of water sys-
tems. Most of Nebraska’s water problems
involved breaks in distribution lines, which
allowed dirt to mix with the water in the
pipe. Daniel’s staff was responsible for
making sure broken pipes were reconnect-
ed properly. A massive jolt of chlorine dis-
infectant had to be administered at each
breakage point, and bacterial samples had
to be sent to the lab for analysis.

In Missouri, Iowa, and Illinois a num-
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ber of public water systems were disrupred.
In other communities some water plants
were operational but needed to be cleaned
up; others had to be reworked completely.
Rural residents there depend largely on
water from old-fashioned and easily conta-
minated pit wells. Thousands of such
wells throughout the nine states were cont-
aminated and will require sampling and
clean-up. In Iowa, the wells were more
secure but were subject ro contaminarion
nonetheless, '

All of these facilities, large and small,
will have to be inspected one by one and
restored to working order. PHS environ-
mental health specialists helped each stare
perform these assessments. PHS sent over
35 sanitarians and engineers to the
Midwest to supplement the states’ over-
worked personnel. There is concern that
the work is not yet finished. When winter
comes, the saturated soil surrounding the
water lines will freeze; repeating freezes and
thaws will put new stress on the pipes,
inevitably causing some to break. That
will mean new portential for contamina-
tion, new needs for testing, disinfection,
and repairs, and new headaches for water
departments come spring.

Vecter Centrol. A major concern after
the floods was the potential for insect- and
other vector-borne diseases, although, says
Quenemoen, “historically any outbreaks of
infectious diseases have been limited to
those that were endemic in the areas before
the flood.” Most midwestern states have
monitoring programs for the disease vec-
tots that live within their borders and have
good baseline data against which o mea-
sure any flood-related changes. Says
Quenemoen, “The main thing is knowing
what the issues are and getting good data.
With adequate surveillance, you can jump
on anything that shows up.”

Even without scientific surveillance,
thousands of sweating sandbaggers could
report an abundance of mosquitoes.
According to Teale, “An increase in vectors

was a big worry o us, and we asked for |

federal help in monitoring them, Thus far,
however, we've found them [mosquitoes] a
nuisance, not a health threat, and we hope
spraying won’t be necessary.”

This seems to have been the case
throughout much of the flood area. In
Missouri, the mosquitoes have been “hor-
rendous,” according to William R.
Schmidr, director of environmental health
and epidemiology for the hard-hit state of
Missouri, bur the federally assisted pro-
gram of surveillance, trapping, and analysis
has demonstrated no mosquitoes capable
of bearing the Western equine encephalitis
virus. In Quenemoen’s July 14 survey of
western lowa, he found high population
levels of the encephalitis-bearing Culex
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tarsalis mosquito, bur tests for the antibod-
ies to encephaliris in sentinel chicken
flocks were negative. Thar's good news for
public health and for Iowa's economy
because spraying insecricide not only kills
mosquitoes, it also kills the bees crucial to
pollination of Iowa's corn and soybean
crops. CDC guidelines say that without
evidence of the virus, there’s no reason for
dramatic spraying.

Some entomologists expect a mosquito
population explosion over the next 2-3
years, but it will depend on many uncon-
trollable variables, particularly the avail-
ability of birds for hosts and disease organ-
isms. Entomologists say the Midwest may
have dodged the bullet this year, but they
report many mosquite ¢ggs may be waiting
to hatch. Careful surveillance and monitor-
ing will provide reliable data on which to
evaluate the risk and decide whether to
spray if mosquitoes become an encephalitis
threat. Schmidt shares this concern: “We
expect the risk of encephalitis to increase in
the spring, so we'll probably use larvacides
to control mosquitoes in our wetlands.”
He hopes that staying on top of the prob-
lem by staying aware of the potential will
be enough.

Rats, too, have been more of 2 nuisance
than a plague. Since they congregate in
heaps of solid waste, state environmental
health experts predict that as cleanup pro-
ceeds the problem will take care of itself.
The same 1s true for snakes, and no
snakebites have been reported since the
flood.

Another fear was that an outbreak of
rabies might occur after the flood as isolat-
ed animals infected with the virus were dri-
ven out of their usual homes. Although
authorities in many states noted unusual
sightings of raccoons, deer, and feral ani-
mals, the animals were not apparently
rabid, and no cases of rabies have been
reported. Authorities believe most animals
have returned to their own areas or have
been absorbed into the local animal popu-
lation. As for domestic animals, says
Schmidt, “The local humane societies and
health departments have been very active
in rescuing homeless animals, and the ani-
mal shelters have done a booming busi-
ness,” thereby reducing the risk of rabies
spreading among wandering cats and dogs.

Solid Waste. Disasters give new mean-
ing to the perperually vexing environmen-
tal problem of what to do with solid waste,
Smashed buildings, uprooted trees, sozked
furniture, ruined electrical appliances, farm
equipment, and unteld other debris
emerge as the water recedes and must be
cleared away for rebuilding to begin. If
not disposed of properly, this debris pro-
vides 2 breeding ground for insects and
other vectors, poses a potential source of

injuries, and creates a depressing, unsightly
reminder of a traumatic experience. No
one can tell how much solid waste has
resulted from the floods, but for compari-
son, says Tonat, “Hurricane Andrew gen-
erated the equivalent of forty years’ worth
of debyris in just four hours.”

The question is what's to be done with
all of ir. In some areas, restrictions on
landfills have been relaxed and user fees
reduced. In extreme cases, open burning
has been allowed, but most solid waste is
too wet to burn, and much waste may con-
tain potentially dangerous substances.

The sandbags that saved lives and
ptoperty from the flood have also become
a problem. No longer do they contain only
sand; often they were stuffed with soil,
other organic matter, or whatever marerial
was available, and now they're soaked with
floodwater and whatever that water might
have contained. Depending on the con-
tents, some sandbags may have become
reservoirs of toxic substances or microor-
ganisms and conceivably may pose a health
threat to workers dismantling floed barri-
ers. On the other hand, sandbags might
serve as useful sentinels, providing public
health scientists with samples of water that
flowed away months ago.

Hazardous Waste and Toxic Substances.
The EPA designates for cleanup the most
dangerous toxic chemicals in sites listed on
the Nartional Priority List. Twenty-two
NPL sites, possibly containing toxicants
such as benzene, toluene, lead, and
chromium, may have been affected by the
floods, and EPA and CDC are collecting
information on any possible effects.
Although no alarm has been raised in flood
areas, questions still remain concerning
possible spills of hazardous waste: Were
there releases? If so, how much was
released? Where did it go? Does it pose a
health threat in its new location?
According to Young, PHS is working
closely with EPA, other federal agencies,
states, and local authorities to develop
flood-related environmental sampling pro-
cedures to deal with hazardous wastes. No
large releases of toxic substances from
industrial sites have been reported.

Bur not all toxic material emanates
from chemical plants or Superfund sites.
Something has to be done with the small
amounts of paints, solvents, insectides,
and other household toxicants usually
stashed in home basements or garages, now
spilled into flood waters. Homeowners
who were flooded want to dispose of what
adds up to tons of the potentially danger-
ous waste. In Iowa, special collection loca-
tions have been set up where people can
bring such waste to be disposed of sepa-
rately by the state.

Whether or not systematic monitoring
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could establish how much toxic material
has been scattered by the floods, and how
this should be done if sampling is consid-
ered worthwhile, are being studied.
Important and sometimes controversial
decisions concerning the right strategy for
sampling or monitoring, if any is required,
still have to be made. Whar to lock for
and how to do it is a matter of discussion
berween EPA and the states.

A strategy has been proposed thar
would have cach state, in cooperation with
EPA, PHS, and the -Army Corps of
Engineers, which has responsibilicy for
rivers, develop a system for prioritizing
toxicants based on factors such as the risk
each poses to the average citizen, the likeli-
hood of finding dangerous quantities, and
cost effectiveness. In such a plan, the sys-
tems of various states would be comparible
50 that information could be shared across
the region.

Most of the substances that could cause
concern are used agriculturally, and pre-
sumably, background levels existed before
the floods. At only a few locations, howev-
er, have background levels been measured,
so the findings will be less than perfect.
On the other hand, if sampling and moni-
toring are not done, it will be difficult to
address the concerns if they arise.

It appears likely that, since no unex-
plained symptoms or mysterious poison-
ings have been reported, any potentially
harmful substances released by the floods
did not cause clinically acute health effects
in measurable numbers of people. This
does not rule out the possibility of chronic
effects such as increased cancer risks or
adverse reproductive outcomes. Since any
residues are likely ro be slight, any system
for sampling or monitoring their effects
must be designed to detect subtle, long-
term consequences—the kind that may be
easily camouflaged by the effects of
stronger bur irrelevant factors. Such stud-
ies are notoriously difficult to conceive and
catry out. With limited resources avail-
able, choices will have to be made berween
doing scientific studies which may be
inconclusive and spending the funds on
rebuilding or public health programs that
could show direct, tangible benefits.

Monitoring and Data Collection.
Through a grant for computers from
CDC, an information system was set up to
facilitate a weekly telephone-FAX survey
of designated public health officials, in
which information from the states could be
plugged into CDC’s information-sharing
network and electronic bulletin board.
Says Quenemoen, “Most states have
reportable disease surveillance, bur it's a
passive system that depends on labs and
hospitals to provide information; a method
that doesn’t resuit in timely reporting. In
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special situations like the flood, informa-
tion needed on a regular basis requires a
different procedure.”

Public health officials such as Teale
were enthusiastic about the prospects of
the new information system. Says Teale,
“If a phenomenon like the Hantavirus out-
break in the southwest should occur here,
we're in a position to get a handie on it
quickly and share informa-
tion at once.”

The collected data will
be kept by each state for use
in making public health
decisiens. The uniform sys-
tems being used by the
states within a region will
allow the task force to com-
pare and analyze data on a
regional basis.

Injury Prevention. Di-
saster investigators believe
that the most dangerous
period for flood victims may
be the aftermath, when tired
and perhaps inattentive peo-
ple attempt to perform
cleanup and repair tasks they are untrained
or unaccustomed to doing. Injuries such
as heat exhaustion, asphyxiarion (of people
attempring to repair wells), electrocutions,
and pulled muscles are common.
According to Teale, another common haz-
ardous situation invelves people using
gasoline-powered generators for chain saws
and portable pumps in enclosed spaces,
resulting in carbon dioxide poisoning.

Risk Communication. In an environ-
mental disaster such as the floods, commu-
nication about risks is crucial to keeping
the public informed and to neutralizing
panic. Problems in communication during
the floeds led to the establishment of a task
force to assess how public health informa-
tion was transmitted to the public so that
communications could be improved in the
future.

“Communication is the biggest prob-
lem you run into,” says Schmidt. “Ir’s
important fOl’ CVCryOnC to kﬂow ]’IOW (1]
communicate with outside agencies.
Schmidr recounts one example of a missed
communication opportunity: “The Red
Cross did a tremendous amount of work
and collected information thar would have
been helpful to us, but they didn’c think of
how to share it with us, and we didn’t
know how to ask for it.”

Another situation, in which confusion
arose concerning radio broadeasts, pointed
out to public health officials the need for a
coordinated system of communication.
The CDC advised that water should be
boiled for two minutes to render it safe to
drink. This was widely broadcast to the
public by radio and newspapers. However,

William R. Schmidt—Commun-
ication is the higgest problem in
dealing with disasters.

different state health departments issued
notices recommending longer periods of
time. The danger of this inconsistency is
that not only does it confuse the public, but
it may also create the impression that
responsible authorities couldn’t agree on the
marter, and thus could be at cross-purposes
on other important issues. In early August,
PHS met with state health deparrments and
other agencies to reach a
compromise recommenda-
tion to boil warter for 3-5
minutes. Some departments
complied, but others felt that
a change this late in the situa-
tion might undermine the
public’s confidence. Since no
reported outbreaks of warter-
borne illness occurred, the
inconsistency did no harm
and may have done some
good, demonstrating the
importance of coordinated
communication. When each
of the numerous studies of
the health consequences of
the flood is completed, the
task force will consider how best to present
the information to the public.

Wright Stwdios,

No End in Sighe?

Though the task forces have dealt with
some of the states’ concerns, environmen-
tal health consequences of the flood are
expected to be a problem for months to
come. Well into autumn, much of the
affected area was srill underwater, and
along the 570-mile length of the flooding,
the ground remained saturated. Ar flood-
battered St. Louis, the level of the
Mississippi was not declared normal uniil
September 14. lowa’s four federal flood-
control reservoirs continued to overflow.
Local street flooding results from even a
two-inch rainfzll because the sewers are
full. When the ground freezes, the water
level will stay the same until spring, when
even a modest amount of rain will proba-
bly cause more flooding. The end is
nowhere in sight,

“Fifteen months from now, we'te still
going to be monitoring the flood’s effects
and analyzing the data,” Young told FHP
in September. “We wanr 1o find our what
risks there are from any potential environ-
mental hazards.” Public health officials are
concerned about lead paint flaking from
materials such as drywall or woodwork in
houses thac have been full of warer for
weeks and abourt the contents of sludge
carried along by flood waters. As material
released in Minnesota may well end up in
the Gulf, there is concern that it may also
end up in the filter-feeding shrimp and
oysters there, possibly increasing the inci-
dence of infectious diseases concentrated in
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Kevin Tanat—Environmental disasters may
require a regional approach to public health
threats.

those shellfish, with potential human
health consequences. Says Young,
“Although thar’s probably unlikely, consid-
ering the volume of water, without sam-
pling or monitoring we can’t be sure.”
Once data of this kind are collected,
however, analysis of the floods’ effects will
be more straightforward than in many
other disaster situations. The monitoring
groups will use compatible methods so that
observations from one state can be com-
pared with evidence from another state.
But many of the possible health conse-
quences of the floods have yet to occur.
“We haven’t seen any increase in infectious
disease,” says Quenemocn, but public
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health authorities are concerned that the
spring of 1994 will see a population explo-
sion among insect vectors. They’re weigh-
ing the risks and benefits of spraying mos-
quito breeding grounds.

Performance Review

Overall, federal, state, and local public
health officials had three important factors
working in their favor to help them
respond adequately to the environmental
health consequences of the floods.

First, the Midwest has a solid public
health tradition, with a cadre of rrained
and experienced professionals already
familiar with local conditions and disaster
procedures. Says Daniel, in Nebraska,
where the Platte River overflows its banks
regularly and shallow flooding occurs
almost every year, “We're familiar with
floods in our state.” The people are
resourceful, and used 1o anticipating prob-
lems, making sensible provisions, and act-
ing promptly when trouble comes. “The
midwestern state health departments are
first-rate,” says Tonat. As he met with citi-
zens, health officials, and field workers in
county courthouses or whatever facilities
were available in flood-stricken counties,
Quenemon was also struck by how compe-
tent and well-informed people were. “It
was rewarding to talk with people and be
able to tell them the state was monitoring
the health concerns they had,” he says.

Second, Hurricane Andrew had served
as a dress-rehearsal for the Public Health
Service. Though the hurricane’s damage
was concentrated in.a comparatively small
area, its devastating effects were compara-
ble to the destruction wrought by the

Kristin White has written previously for EHP on
the Clean Water Act.

floeds. In both cases, thousands of people
were left without water, food, or shelter.
Many of the PHS personnel who had dealt
with the aftermath of Andrew were on the
scene in the Midwest floods. “We thought
we had an adequate plan, but there’s no
way this flood could have been planned
for,” says Missouri’s Schmidt. “What we
thought was adequate wasn’t. If it had not
been for the assistance of the PHS, we
would not have been able to handle the sit-
uation, It helped to talk with people in
other states and to get the insights of peo-
ple whe worked on hurricanes Hugo and
Andrew.”

Third, the response 1o the floods was
intelligently organized and deftly managed.
PHS, the small army of federal disaster
workers, and the majority of state disaster
officers, all agreed that the floods were
regional in scope and that a comprehensive
approach was more appropriate than isolat-
ed state-by-state efforts. The coordinated
effort continues at local, county, and state
levels as states communicate with each
other through the task forces.

If it’s true that experience really is the
greatest teacher, then the experience of the
floods should provide those responsible for
preparing for, responding to, and assessing
the consequences of environmental disas-
ters with many good lessons. The people
directly affected by the floods might agree
that these are some hard lessons to learn.
For months and possibly years to come
they will be dealing with the consequences
of the “Great Flood” of 1993, which
proved once again the awesome power of
nature and the futility of humans’ actempts
to control it,

Kristin White
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