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Harvesting Risk

[his is the story of a scavenger. Ascending on
shrewdness, Amvac Chemical Corporation has
expanded from a small Los Angeles pesticide
company into a multinational corporation with rev-
enues of more than $200 million.! It keeps expand-
ing. In the last several years it has added five new
product lines, two foreign sales offices, and two

factories.

Amvac operates as a wholly owned subsidiary of a jo_o:%
: 3 e
npany named American Vanguard Corporation #he B

company’s main business.

Amvac’s growth is based on a singular strategic
vision. It stands apart from agrichemical industry gi-
ants as they create and market new pesticides. It
waits while the big companies build brand names
and markets for these molecules. Then, when a prod-
uct has aged or become less attractive to the original
owners, Amvac offers to buy it. Once Amvac has the
brand rights, it pushes sales in remaining niche mar-
kets or, sometimes, opens new markets by registering
additional crop applications or exporting to foreign
customers. In this way, as the global behemoths shed
shrinking, failing, dangerous, or obsolete products,
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the opportunistic scavenger captures fresh streams of
revenue.

Amvac’s goal is to acquire one or twWO flifhf'-’ prod-
uct lines every year and in recent years it has done
so. Big agricultural chemical companies discard pes-
ticides for many reasons. As they integrate busi-
nesses after mergers, they may decide to drop
redundant brands. When Novartis and AstraZeneca
merged their agribusinesses in 2000, Amvac got two
vegetable crop insecticides and a herbicide used in
cranberry fields. Sometimes big companies cast aside
products when sales are inadequate. In the 1990s
DuPont created a soil insecticide named Fortress that
effectively controls corn rootworms, the most
destructive cornfield pests. But sales missed targets.
So Amvac bought Fortress in 2000 and with it entry
into the Midwest corn market. It built a new sales
team and within a year Fortress sales that would
have disappointed DuPont were adding materially
to Amvac’s revenues. :

In some cases products have matured or become
outdated. Larger firms at the forefront of advancing
biotechnology are shifting their focus from chemical
poisons to genetic lines of insect-resistant seeds. As
they do, Amvac has acquired older pesticides, in-

cluding some organophosphates belonging to a fam-

ily of pesticides that is on the way out in the industry.

_ Organophosphate molecules are effective pest
killers and still widely used, but they are being su-
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EXHIBIT 1 Dibromochloropropane
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include DDT, are used now only in a few poor coun.
tries. They are stable molecules that linger in the en-
vironment and accumulate in human tissye
Beginning in the 1960s, DBCP was used in the Uniteq
States and around the world on cotton, potato, ha.
nana, and pineapple crops. Dow and Shell manufac.
tured it until 1977, when it was discovered to cayse
sterility in men at formulating plants.?

Regulators immediately banned DBCP ip
California. On the day of the ban, Dow and Shell
suspended its production and marketing. Although
the story of worker infertility got extensive media
coverage, many farmers still wanted to use DBCP. S
Amvac stepped in to fill the void and became its
leading maker. Due to bad publicity, domestic sales

Shell as a supplier for Dole Fruit

$0 Amvac supplied foreign markets. It re-
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pBCP causes sterility in l:wc)ltjl'\tlz;re\ilange:zllsmezr Zdecision.
srudies showed that men who inhaled s:rllal:mmans'
irations produced fewer sperm and were e
o father girls. With longer exposures “‘-::'mre 11?“313’
atrophied and sperm production fell to.zer‘; i

DBCP is so dangerous that current regulations set

safe inhalation exposure for w
pillion over an eight-hour day. ggc'é;saaég::uﬁgt i
cerin rats and is classified as “reasonably antici a::;:
to be 2 human carcinogen. Like other moleml&f in the
organochlorine family, it persists in the environment
After application it slowly evaporates from soil or
surface water into the air, where it resides for up to
three months before breaking down. In soil, it can lin-
ger for several years.* e Ll

DBCP bore a crop of lawsuits for Amvac. Villagers
who drank contaminated water in Hawaii sued
Amvac, along with Dow, Shell, and Dole Food Com-
pany, after researchers found unusual clusters of
breast cancer, heart defects, learning disabilities, and
infertility among them.? Amvac settled its part of the

case for $500,000 in 1999. With the others, it was also

' Source! Environmental Protection Agency, Repo

named in multiple actions
t
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‘:ﬁ“ *hU labs that faked sperm tests to show sterility.®
theol'tvgr case, by banana and pineapple workers in
¢ ry Coast, alleged the companies used DBCP
or genocide and crimes against humanity. How-
ever, because the workers could not prove the com-

panies intended to commit genocide they lost the
decision.”

MEVINPHOS

Mevinphos (see Exhibit 2) is an insecticide developed

by Shell in 1954.% It protects fruit and vegetable crops

against aphids, leaf miners, mites, grasshoppers, cut-

worms, and caterpillars. It belongs to the organo-
phosphate family of pesticides, which disrupt
transmission of nerve impulses by blocking the ac-
tion of critical enzymes. Organophosphates are un-
stable and break down rapidly in the environment 50
growers can use them to combat infestations that
come just before harvest. Their drawback is an ex-
treme and broad toxicity. They poison any living or-

~ganism with a nervous system, including humans,

fish, and animals. Consequently, large agrichemical
companies are moving away from organophosphates
to newer molecules that not only are less toxic but
also more narrowly target pests.

EXHIBIT 2 Mevinphos

rt on Tolerance Reassess-
and Risk Management Decision, EPA 738-R-00-014, Septem-

, “Fraud by Trial Lawyers Taints Wave of
" The Wall Street Journal, August 19,
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After their introduction in the 1950s, 01'8"",(:"
phosphates such as mevinphos were second chﬁitf
pesticides. Growers preferred to use Organoc o
rines until concerns about the inability of nature to
break them down turned the market toward th?
shorter-lived organophosphates. By the l?tle 1970s
mevinphos was being sold in large quantities. Dl-:;
Pont held the rights to it. Amvac manufacture
some mevinphos at its Los Angeles factory under
contract for DuPont.

As mevinphos was used more widely, concerns
about its safety grew. Multiple reports of farmwork-
ers sickened by contact with it alarmed regulatoz:s: In
1978 the EPA restricted its use, so that only certified
applicators could spray it on fields.

In 1988 the leader of the United Farm Workers,
César Chavez, held a 36-day hunger strike to protest
the use of organophosphate pesticides; including
mevinphos, on grapes. He believed their use reck-
lessly endangered the health of field hands. In fact,
subsequent research confirms multiple effects in ex-
posed farmworkers. For example, after prolonged
exposure they show deficits in coordination, infor-

mation processing, and other neurologic symptoms.” -

Children of Latina women in agricultural communi-
ties show impaired behavioral development.!?

A few months after Chavez's hunger strike, Du-
Pont ended mevinphos production. Amvac, how-
ever, was willing to embrace it. DuPont sold its
exclusive rights to Amvac, which continued to sell

mevinphos even as the EPA was gathering further
evidence of its dangers. In early 1993 the agency

called mevinphos one of the five most dangerous

pesticides. It had reports of 600 poisonings and five
deaths over the previous decade and calculated that

the rate of poisonings was 5 to 10
for any other product.”! Before

havez, president of the United Farm Worke
Scs;::s a smaﬁ piece of bread from Ethel Kennegy,
widow of former Attorney General Robert Kennedy,
Her symbolic action ended a 36-day hunger strike
in 1988 undertaken to protest the exposure of
grape pickers to mevinphos and other pesticides,
Source: © Bettmann/CORBIS:

however, it allowed Amvac to suggest risk-reduction
measures that might allay its concerns.!?
Meanwhile, Amvac saw a new market opportu-
nity. Large agrichemical companies had taken several
other organophosphate insecticides off the market to
placate the EPA. Apple growers in Washington wer
concerned that they would be unable to fight off ru-
inous late-season aphid infestations. Amvac believed
that mevinphos could be safely used, even though
regulators in Washington allowed pesticides to be

mixed in open vats before spraying. Other states, for

e?‘ample California, required closed-vat mixing
Amvac negotiated with Washington's regulators

Promising to train workers in the use of respirators

and.
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Martinez Q“d others ha_nd been trained. They were
f-UPP“NL‘d l\? wear respirators, face Shi(_‘ld;i, anil
dwnﬁml—rcsnstant clo.thing. However, mevinphos is
50 tOXIC l.hdl evend slight mi.s;take is very dangerous.
come poiSONINGs took place in hot weather, when ap-
plicatnr: »iwd‘ articles of clothing. Absorption
through skin 18 rapid. Ten drops of concentrate
hpuicd on flesh is a lethal exposure for a 150-pound
person. lnha!ation is also dangerous. A 150-pound
serson who failed to adjust a respirator properly
would begin to show effects such as dilation of the
P“P‘]" after breathing little more than one ten-
thousandth of an ounce.'

Once inside the body, mevinphos interferes with
the regulation of nerve impulses, disrupting the cen-
tral nervous system and major organs. One of the
carliest symptoms of exposure is compromised rea-
soning ability, which compounds the danger because
2 worker loses the ability to appreciate' an urgent
peril. High exposure eventually leads to irregular
heart beat, convulsions, unconsciousness, and death.
Breathing air with only 10 parts per million of
mevinphos over one hour killed 50 percent of rats in
one study.'®

Three orchard workers, including Martinez, sued
Amvac alleging that mevinphos was a defectively
designed product. It was so unsafe, they argued,
that it should never have been marketed for orchard
use. At one point, the case went to the Supreme
Court of Washington, which handed down a ruling
on a point of product liability law: It noted that a
pesticide, by its nature, was a dangerous product.
Iis costs to society could be eliminated only by sac-
rificing the lethal qualities that made it effective.
The question was, when was a pesticide too danger-
ous, too lethal?

The court ruled that a pes’ticide could be sold as an
unavoidably unsafe product if its advantages greatly
outweighed the risks posed by its use. ¢ It would be
up to a lower court to decide if mevinphos passed thlS
test. However, Amvac ended the lawsuit by settling
with the orchard workers for approximately '$759:000
According to one of their Jawyers, Amvac was

“Based on a “no observable effect leve!” in humans of
0.025 mg/kg, see Department of pesticide Re_guia‘tlon.

Mevinphos: Risk Characterization Document P- 1

* Guzman v Amvac cmrmcai Corporation, 141 _w;\.zq 493,

—_———
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willing to sacrifice farmworker’s lives and safety for
profits. It had to be held accountable.”" '

Meanwhile, Amvac defended mevinphos before
the EPA but was unable to convince the regulators it
could be safely used. All pesticides must have EPA
registration for legal use. With the agency prepared
to cancel registration of mevinphos, Amvac voluntar-
ily requested its withdrawal.

' The EPA now classifies mevinphos as hazardous
waste and bans any agricultural use in the United
States. Nevertheless, Amvac continued to sell it in
Mexico, South Africa, and Australia.'®

DICHLORVOS

Dichlorvos, or DDVP (see Exhibit 3), is another aging
member of the organophosphate family abandoned
by the big agrichemical firms but still sold by Amvac.
It was synthesized in the late 1940s and first mar-
keted by Shell in 1961. It targets a broad range of in-
sect pests including flies, fleas, ticks, mites,
cockroaches, chiggers, caterpillars, moths, and wee-
vils. Like other members of the organophosphate
family, it disrupts transmission of nervous impulses.

At first DDVP had many agricultural applications.
It was used in silos, hoppers, and tobacco ware-
houses to protect stored crops. In feedlots it was
sprayed over animals to control fleas and ticks. Farm-
ors mixed it in feed to deworm horses and pigs. Can-
ning and packing facilities applied it to control
insects. It was sprayed over wide areas for mosquito
control and used as the active ingredient in popular

EXHIBIT 3 Dichlorvos

Source! Environmental Protection Agency, Interim Reregistration Eligibility
Decision for Dichlorvos ( DDVP), EPA 738.R-06-013, June 2006, p- 1.
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household insecticides. Resin strips ‘F‘P“{ﬁ;‘.a; e;j
with DDVP were placed in homes, public bui lh ga sf
buses, aircraft, and ships to control pests suc
cockroaches. ;
By the late 1970s many companies ma_nufacf"fe,‘: ¥
including Amvac. Total annual output mwthe Uni e’-
States rose as high as 4.2 million pounds.'” Then, 5;;‘
entific studies raised doubts about its safety and by
the early 1980s annual use fell below 1 millim.l.poun‘is'
Like all organophosphate pesticides, dichlorvos
poisons the nervous system. Acute exposure causes
perspiration, nausea, vomiting, diarrhea, headache,
and fatigue. Long-term, low exposures can also bring
on these symptoms. Very high exposures cause con-
vulsions and loss of consciousness. However, com-
pared with similar pesticides, dichlorvos does not
pose exceptional risks from contact during applica-
tion. The main concern has been that it may cause
cancer in humans. :
Studies show it is an animal carcinogen. Rats and
mice that inhale or ingest high doses of dichlorvos
produce thyroid, adrenal, pituitary, and stomach tu-
mors. Epidemiological studies suggest that dichlor-
Vs can also cause cancer in humans. One showed a
significantly elevated risk of leukemia among farm-
ers in Iowa and Minnesota who used dichlorvos,
even when they had used it as long as 20 years in
the past. Another showed an elevated rate of non-
Hodgkin lymphoma among Nebraska wo,
had used dichlorvos. Still ‘a

gerous pesticides can stay op, the
I

even very daﬂks are controlled and ouhvejghe?:
¥

ket if their ris

thej:flt]:rl lttz;e first review in 1980, the EPA lassif

dichlorvos as a "su5pecfed" h'ulp?r} carcinogen th?t

ed by mutating genetic matex:za in "e.“?- A Setong
acte seven years later led to its C]aSSlflcaﬁOn_as .
iewelgble” human carcinogen. This bad news i
th:) market for it to shrink even n:nore.. One _'
agrichemical firms stopped selling it until g
Amvac was left. ’;‘he company was determingg o

it on the market. :

keeAp.;:vac has a large budget fo.r supporting the e
istration of its older pesticides in the face of doypy
by increasingly skeptical regula‘tors. In 1995 the Epy
sought to cancel most uses of dlch.lorvos. Amvac .
sponded by submitting supportive data, but the
agency found it unpersuasive. So Amvac agreed o
cancel almost two dozen applications, including ger.
ial spraying and all uses in restaurants and foog

‘processing plants.??

Meanwhile, Congress in 1996 required the EPA tg
review pesticides under a new, tougher standard that
required a “reasonable certainty of no harm.”? The
agency finally finished its dichlorvos review in 2006
It allowed continued marketing, but further re-

stricted its uses. Amvac agreed to cancel registration
for more applications, including all home uses except
 impregnated resin strips. In 2010 it agreed to cancel
onal fogging and spray applications.?

additi
ichlorvos can no longer be applied on lawns ind
and crevices, and with handheld fog-

d in size. Larger strips containing
-an be used only in garages.
Spaces occupied less than four

used in vacation homes and

e et R BT B R D

os-impregnated pest strips




dog OF cat is wearing one of these collars averages
Joss than one-fortieth of the exposure level at whki,’ch
oisoning symptoms are detectable.’® Recentl
Amvac has targeted customers 'frying to control bcc!;:
ugs with ads for hanging dich!orvos-i'mpregnatéd
arips that release vapors into a room. '
Exposure of the U.S. population to dichlorvos is
e,til‘lh‘tt’d as infinitesimal, 0.000007 milligrams per
ilogram of body weight each day.?® Even so l‘egll:]a-
jors believed that dichlorvos residues in food'posed a
cancer risk to the general population and that there
were unacceptable risks to the nervous systems of
those who mixed, handled, and applied it. The great-

est danger is from skin contact. Based on animal

[ | little as 0.25 ounce of dichlorvos through the skin
‘would cause death in 50 percent of applicators
“ weighing 150 pounds.” This makes dichlorvos one
4 of the most toxic pesticides in use.

[nhalation toxicity is lower, but still greater than
most other pesticides. Current EPA estimates are that
1 inhaling 198 parts per million over an eight-hour pe-
| riod would be fatal to 50 percent of exposed adults.
Overall, the EPA believed that these risks outweighed
the benefits for all but a few remaining applications.

Meanwhile, other countries have banned dichlor-

vos. In 2002, the United Kingdom rejected evidence

Fiii, Denmark, and Sweden have also banned it. Am-
vac continued exporting dichlorvos to Australia,
Canada, and Mexico. s .

OF PESTICIDES
Poisonous agrichemicalﬂ
s S

studies, estimates are that short-term absorption of as :

submitted by Amvac and suspended all uses. Angola, -

COSTS AND BENEFITS

i
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foods, drinking water, and soil causes an unknown
number of chronic illnesses including cancer, birth
defects, liver poisoning, and neurological deficits.
Maﬂy pesticides, especially the older organochlo-
rines and organophosphates, do not discriminate be-
tween pests and other forms of life. They kill wildlife
and pets along with target insects. An accurate calcu-

~lation of monetary losses from such problems is

infeasible.

Accidents increase the cost burden. Years ago a
Southern Pacific freight train derailed on a steep
curve above the Sacramento River north of Mt.
Shasta in California. One tank car carried 13,000 gal-
lons of metam sodium, a herbicide manufactured by
Amvac. The resulting spill virtually sterilized a long
stretch of the river, annihilating life right down to the
moss on the rocks. It killed 200,000 fish and wiped
out a celebrated trout-fishing area?® Lawsuits
claimed that Amvac failed to identify properly and
label its shipment, and it agreed to pay $2 million,
although it bore no responsibility for the train’s

~ derailment.

A later mishap with metam sodium is more typi-
cal of accidental exposures. In Arvin, California, 72
workers processing carrots and 178 town residents
were sickened when metam sodium manufactured

by Amvac drifted from fields where it was being

sprayed.” The applicator paid a $60,000 fine.

If the costs of pesticide use are great, so are the
benefits. The major benefit is availability of a bounti-
ful, affordable food supply. Pesticides control fungal

infections, insects, and weeds that would otherwise
decimate U.S. crop yields. Without control measures,
50 to 90 percent of fruit and vegetable crops would
ot from fungal infections before harvest. To protect
~ them, growers use about 100 million pounds of fun-

des annually. Doing so saves an estimated $13 bil-

lion in ¢ value. ¥ 3 ;

 Thurm, *Record Damages for 1991 Rail Spil

attloment,” San Jose Mercury News, March 15, 1994, p. Al.
Jue -Célifomia'lm'rest'igates Rise-in.Pasticide-

002." Fresno Bee, February 27, 2004,

pesticide Maker Sees Profit When Others
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Pesticides kill mosquitoes, ticks, rats, and otl::;
vectors that carry illnesses such as the plague; Lgita-
disease, and encephalitis. They make human ha i
tions more comfortable by controlling cockroaches:
mold, mildew, termites, ants, and spiders.

Herbicides reduce soil erosion, save water,
reduce fuel and labor costs for growers..'Iheu' u§§
facilitates increasingly popular no-till agriculture 1
which farmers poison weeds rather than plowing
them under, With less plowing there is less erosion,
which means lower water treatment c_osts, less
flood damage, and larger reservoir capacity.

Herbicides also kill unwanted growth that com-
petes with crops for water. Without them, crop pro-
tection would require as many as 1.1 million hours of
hand weeding in peak growing season. The labor
force to employ at this job does not exist. Organic
farmers, who cannot use herbicides, spend $1,000 per
acre weeding their crops compared with only $50
for growers using chemical weed controls. One study

and

estimated the overall benefits of herbicides at $26 bil--

lion in 2005.3! : i
Finally, pesticides preserve wildlife habitats and
protect endangered species. Without their use vastly
expanded acreage would be required to grow neces-
sary food crops. More land would be converted from

its native state to farms, ranches, plantations, and

orchards.

g pesticides clearly ha've boﬁi'-gi:eat_co;ts .and'
great benefits. There are other methods for control-

environmental conditions less
structive organisms. Biologica

risen an ave

hed a hi :
;e:i;g pesticides are still needed to protecy the ¢

i life to which Amer: .
ly and quality of li Mericang
:::lffs{omed. In the words of an agriculturu

researcher:

people want a total ban °“_P€5tici des, bu
they must be ready to accept termites in their
houses, fleas in their carpets, moldy vegetables,
food-borne toxins, food shortages with soaring
prices, and outbreaks of long-forgotten diseaseg

rage of 11 percent a year since 1995
gh of $10 billion in 20072 g,  Sang

[Slome

AMVAC MOVES AHEAD

Amvac now has more than 40 pesticide brands |,
manufactures them at four plants in Califory;,
Idaho, Missouri, and Alabama and sells them in the
United States and through foreign sales offices i,
Costa Rica, Mexico, Brazil, Switzerland, and e

~ United Kingdom.

Amvac emphasizes profitability. Three directors—
its two founding entrepreneurs and the son of one
founder, now president and CEO—own 22 percent of
its stock. Compensation of its president and CE(,
which was $806,303 in 2009, is based on four factors:
“achieving financial results that equal or exceed” tar-
gets, introducing new compounds, controlling man-
' costs, and defining “a clear vision and
" The ongoing shift to biological pest con-

ategy.”

o g’ﬁﬂﬁtﬂiﬂs_‘i{sjétr’ategjﬁ As industry giants continue |
~ todiscard older pesticides, they create opportunitis

)pted a seven-page Code of Conduct
6. It states: “[Olur efforts are focused
business and personal ethical stand-
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35 - '
our stakeholders.”** The only mention of e envi-

mnment is thns bnef section. i Achong are ]ustmed by their overall utility. Doubtless
g - Amvac’s strategic thinkers would be inspired by the
Company is co tted ; ; P 2
E;h:s:s:t u]:a mfl‘:imlzzguthe dte;rda(;:g all that it can words of a Robert Frost poem
on
ral environment. Accordmgly. emPlon;fs;m s ... Buta Crop is a crop,
always take care in dispoﬂng of ould : ‘And
i d any waste materials - who's to say where
or releasing any discharges into the air or waterand The bt st ?37
comply with all applicable regulations and pr . es stop?

dures required by law and by Company Code« Ifan

emp‘oyee ].s unc]ear a.bO'l.lt What is. he/she ) : ¥ Questlons i
3‘:? no;i;pzﬁ Tf:ﬂfs“':, a orreleaseany dis- 1. Does Amvac have an et!ucal strategy’ Does it pur-.
: dum?:pply » a ined “’hat PW _ sueits strategy in an ethical manner?

: ‘-2-.fDoyoubehevethatAmvacisfmthfultoiusethxcs
A recessmnary chmabe begirmmg in 2093 Weak- ~ code? Does the code adequately address the con-
ened Amvac. Sales dropped as farmers had difficulty - sequences of its operations? What might be added
getting credit and distributors cut their inventorie: - or changed to improve it? e
But by cutting costs, reducing long-term debt, and - 3. Should the law prohibit Amvac and others from
cutting its dividend, the company maintained a  €Xporting peshudea barred from use in the United
strong balance sheet, positioning itself for renewed . States?. -
growth and predicting nsmg peshcxde demandwhm 4. Is the value to socie!y of pestxcndes such as dibro-
prosperity returned. e ~ mochloropropane, mevinphos, and dichlorvos
Amvac's presenr:e isa lesson in caﬁitahsm Legal - great enough to warrant the risks they pose?
opportunities for pmﬁt elicit the reqmsite effort. 5. If economic and market conditions remain favora-
i ble for Amvac’ s strategy would you buy its stock? :

¥ American Vanguard Corporatpnf :ode of Cmducr and i
Ethics, adopted March 8‘ 2006' : . e Gathermg Leaves in Edward Connery Lathem ed., The
' ' try of Robert Frost (New York: Holt, Rmehart and
lnston-’1969) p 235




