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● H E R B I C I D E

F A C T S H E E T

PICLORAM
The herbicide picloram (commonly sold under the trade names Tordon and Grazon) is typically used to kill
unwanted broad-leaved plants on rangeland and pastures, in forestry, and along rights-of-way.
In laboratory tests, picloram causes damage to the liver, kidney, and spleen. Other adverse effects observed in
laboratory tests include embryo loss in pregnant rabbits, and testicular atrophy in male rats. The combination
of picloram and 2,4-D causes birth defects and decreases birth weights in mice.
Picloram is contaminated with the carcinogen hexachlorobenzene. Hexachlorobenzene, in addition to causing
cancer of the liver, thyroid, and kidney, also damages bones, blood, the immune system, and the endocrine
system. Nursing infants and unborn children are particularly at risk from hexachlorobenzene.
Picloram is toxic to juvenile fish at concentrations less than 1 part per million (ppm). Concentrations as low as
0.04 ppm have killed trout fry. In Montana, roadside spraying of Tordon killed 15,000 pounds of fish in a
hatchery 1/4 mile downstream from the Tordon treatment.
Picloram is persistent and highly mobile in soil. It is widely found as a contaminant of groundwater and has
also been found in streams and lakes. It is also extremely phytotoxic, and drift and runoff from picloram
treatments have caused startling damage to crops, particularly tobacco and potatoes.
Because of these characteristics, both the Ecological Effects Branch and the Environmental Fate and Ground
Water Branch of the U.S. Environmental Protection Agency (EPA) recommended that use of picloram not be
continued. These recommendations were not accepted by EPA when it evaluated picloram in 1995.
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other forms of picloram, the triisopropanolamine and potassium salts
which are found in picloram herbicides.1
A fourth form, isooctyl picloram, no
longer has active registrations.8

Cl

Cl

-CH2CH(OH)CH3

icloram is an herbicide in the
pyridinecarboxylic acid family. It was first
registered in the U.S. in 1964.1 Picloram’s
primary manufacturer is Dow
AgroSciences, and it is marketed under
the brand names Tordon and Grazon.2-6
In 1995, picloram was reregistered by
the U.S. Environmental Protection
Agency (EPA), meaning that EPA had
evaluated the health and safety testing
submitted for picloram and found that it
met current standards.1 Picloram’s registrations in California were withdrawn in
1986 because the manufacturer did not
provide data about health effects and
groundwater contamination required in
California.7
Three forms of picloram are registered
for use in herbicides. (See Figure 1.) Picloram acid is used only to manufacture

Figure 1
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rangeland, in reforestation programs; in
uncultivated areas; and along rights-of
way. According to EPA estimates, its major use is on pasture and rangeland. (See
Figure 2.) Between 1.4 and 2.1 million
pounds are used annually in the U.S.1,9
Mode of Action

Although herbicides that share a mode
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Figure 2
Estimated Annual Use of Picloram in the U.S.
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U.S. EPA. Prevention, Pesticides, and Toxic Substances. 1995. Reregistration eligibility
decision (RED): Picloram. Washington, D.C., Aug.

Over 60 percent of the picloram used in the U.S. is used on rangeland and pastures.

of action with picloram have been in use
for more then 50 years, their precise mode
of action remains unclear.10 In general
terms, picloram kills plants by acting like
auxins, plant growth hormones. It is more
persistent than auxins, and inhibits the
enzymes that normally break down auxins. This means it disrupts normal
growth, causing abnormal stimulation and
maturation of tissues. Plant growth then
stops, and the roots of the plants deteriorate. This results in death.11
Most broad-leaved plants are susceptible to picloram, while most grasses are
resistant. Susceptible species absorb more
picloram than resistant ones, allow it to
accumulate in meristematic (growing) tissue, and only slowly metabolize it into
water soluble compounds.12
Acute Toxicity

Tests submitted by the manufacturer
to support picloram’s registration found
that all three forms of picloram are of
low acute toxicity.1 However, picloram is
more toxic in other tests. The oral median lethal dose for the potassium salt in
an experiment conducted by an EPA researcher was about five times more toxic
than the manufacturer’s data, 690 milli-
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grams per kilogram (mg/kg) for female
rats and 950 mg/kg for males.13 Picloram is also more toxic via inhalation; EPA
classified picloram acid in Category I (the
most toxic category) for inhalation toxicity, and both the potassium and triisopropanolamine salts are in Category II.1
Eye Hazards

Picloram herbicides are hazardous to
the eye. Tordon K and Tordon 22K cause
“substantial but temporary eye injury.”
Tordon RTU, Tordon 101, and Grazon
P+D cause “eye irritation.”2-6
Effects on the
Immune System

Picloram and both of the picloram salts
are labelled as skin sensitizers by EPA.1
This means that an initial skin exposure
can cause a more serious reaction to subsequent exposures. Skin sensitization has
also been observed in humans.11
Subchronic Toxicity

Subchronic toxicity refers to toxic effects found after exposures of several
weeks or months. Subchronic effects of
picloram have been found in the liver,
kidney, spleen, and skin.

In a 90-day feeding study of rats, picloram acid caused liver weight changes
at three of the five doses tested.1 In a six
month feeding study of dogs, picloram
acid caused decreased liver weights and
decreased body weight gain at the highest dose tested.1 In a 13-week rat feeding
study of the triisopropanolamine salt, abnormal growth of liver cells was found at
the two highest doses tested, and increased
liver and kidney weights were found in
females at the highest dose.1 A 21-day
mouse study found that picloram increased the weight of the spleen.14 A 90day study of rats who drank water contaminated with the potassium salt found
dose-dependent mortality, and an exacerbation of kidney and liver lesions.13
In tests of subchronic (21-day) dermal
(skin) exposure in rabbits, picloram
caused swelling and redness at every dose
level tested. The tests were done using
both the potassium and the triisopropanolamine salt.1
Effects on Reproduction

Tests of the triisopropanolamine salt
of picloram that were submitted by Dow
in support of its registration found no
effects on reproduction in rats and an
increased rate of miscarriages at the highest dose tested in rabbits.1 Tests of the
potassium salt found increases in the frequency of embryo loss. Also, the frequency of umbilical hernias increased at
all doses tested and multiple skeletal effects were increased at both the low and
high dose tested.15 Also, in male rats, feeding of picloram resulted in an increased
frequency of atrophied testicles.16
Serious effects of picloram occurred in
the offspring of pregnant mice who drank
water contaminated with Tordon 202c.
Like several Tordon and Grazon products, this herbicide contains picloram and
the phenoxy herbicide 2,4-D. At the
middle and high doses, fetal weight was
reduced. The number of dead fetuses, the
size of the fetuses, and the weight of the
placenta were reduced at the highest dose.
In addition, the incidence of cleft palate,
a birth defect, increased dramatically at
the highest dose tested.17 (See Figure 3.)
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Figure 3
Reproductive Effects of Tordon 202c
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Source: Blakley, P.M., J.S. Kim, and G.D. Firneisz. 1989. Effects of gestational exposure to Tordon 202c on fetal growth and development in CD1 mice. J. Toxicol. Environ. Health 28:309-316.

Tordon 202c, a mixture of picloram and 2,4-D, causes significant reproductive problems, including an increase in the frequency of cleft palate and
a decrease in fetal weight.

Similar decreases in fetal size and
weight, along with increased incidence of
cleft palate, were found in a follow-up
experiment in which male mice drank
Tordon-contaminated water prior to conception of their offspring. In addition,
malformations of the testes were more
frequent, but the frequency did not consistently increase with dose.18 A third
study in which female mice drank
Tordon-contaminated water, both prior
to conception and during pregnancy,
found similar results. Fetal size and
weight, as well as placenta weight, were
reduced at all doses tested. The incidence
of cleft palate also increased, similar to
the results of the first experiment.19
The authors of these studies give two
possible explanation of why their tests
found more serious effects on reproduction than other picloram studies. First,
the combination of the two herbicides
may be more toxic than either herbicide
alone. Second, the reproductive problems
may be a result of the so-called “inert”
ingredients or contaminants found in the
herbicides. (See “Contaminants,” and “Inert Ingredients, p.16.) Because the
Tordon 202c studies are the only pub-

licly available studies of reproductive effects caused by commercial picloram-containing products, there is no way to decide which explanation is correct.
Mutagenicity

Tests of picloram’s mutagenicity, its
ability to cause genetic damage, which
were submitted by Dow AgroSciences in
support of picloram’s registration are
negative.1 However, a study conducted
by the National Toxicology Program had
different results. Chromosome aberrations
increased in frequency in hamster ovary
cells exposed to picloram. The frequency
of sister chromatid exchanges (SCEs) also
increased.15 (SCEs are exchanges of genetic material during cell division between
members of a chromosome pair. They
result from point mutations.)
Carcinogenicity

Federal and international agencies that
have evaluated picloram’s ability to cause
cancer have come to different conclusions.
EPA considers the primary cancer risk
from picloram exposure to come from
hexachlorobenzene (HCB; see Figure 4)
Hexachlorobenzene contaminates piclo-

ram during its manufacture; as part of
picloram’s reregistration, concentrations
of HCB were certified by its manufacturer to be no more than 100 parts per
million (ppm).1 HCB is a “probable human carcinogen”20 and has caused liver,
thyroid, and kidney tumors in laboratory
tests.20 It is also a contaminant in the
commonly used fungicide chlorothalonil
and the herbicide DCPA (Dacthal).21
According to EPA’s assessment, most
dietary exposure to HCB-contaminated
picloram comes from eating beef or drinking milk from cattle which grazed on picloram-treated pasture and range. EPA
estimates that the cancer risk from HCBcontaminated picloram totals about 70
percent of the level EPA considers acceptable. They also note that HCB “occurs as an impurity in several other pesticide technical products, so overall dietary
exposure to HCB is likely to be appreciably higher than HCB considered simply
as a picloram impurity as considered in
this analysis.”1 The risk estimate also does
not include exposure through contamination of water, air, or through contact
with contaminated surfaces. In other
words, it would not be difficult for the
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total pesticide-related cancer risk from
HCB to exceed EPA’s standard.
The National Toxicology Program
(NTP) has also evaluated the carcinogenicity of picloram. Unlike EPA, this
agency conducts its own laboratory tests.
NTP found that feeding of picloram increased the frequency of liver tumors in
female mice.22
According to the International Agency
for Research on Cancer, there is “limited
evidence” for the carcinogenicity of picloram in laboratory tests. They report
that picloram increased the frequency of
liver tumors in rats and increased the frequency of thyroid tumors in female rats.23
Contaminants

ucts include the following:
• Ethylene glycol (found in Tordon
RTU5) can irritate the eyes, nose, and
throat, and cause nausea, vomiting, and
headache. Repeated or high exposure can
damage the kidney and the brain. It can
damage a developing fetus, and has been
shown to cause birth defects in laboratory animals.24
Figure 4
Hexachlorobenzene
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Hexachlorobenzene (see Figure 4) contaminates picloram, as well as other pesticides. Breathing hexachlorobenzene-contaminated air can harm the immune system, while ingesting hexachlorobenzene
causes the liver disease porphyria cutanea
tarda. Long-term feeding studies show
that hexachlorobenzene harms the liver,
thyroid, and nervous system, with additional damage to bones, kidneys, blood,
the immune system, and the endocrine
system. Hexachlorobenzene causes cancer of the liver, thyroid, and kidney in
laboratory tests. Nursing infants and unborn children are particularly at risk from
hexachlorobenzene because it is transferred from their mothers during pregnancy and nursing. Hexachlorobenzene
is persistent, with half-lives (the amount
of time required for half of the initial
amount of a chemical to break down or
dissipate) up to 6 years in soil and surface water, and up to 11 years in groundwater.21

• Triisopropanolamine (found in
Tordon RTU,5 Tordon 101,4 and Grazon
P+D6) is a severe eye irritant. It also can
cause skin irritation, nausea, vomiting,
and respiratory tract irritation. Inhalation
can be fatal because of spasms, inflammation, and fluid accumulation in the
lungs.25
• Isopropanol (found in Tordon 1014
and Grazon P+D6) is also known as isopropyl alcohol. Commonly used as a
household disinfectant, it can irritate and
burn the skin and eyes and irritate the
nose and throat if inhaled. Overexposure
can cause headache, drowsiness, unconsciousness, and death.26
• Polyglycol 26-2 (found in Tordon
K3 and Tordon 22K2) is a proprietary
surfactant and a complex polymer. Little
toxicological information is publicly available about this chemical.

“Inert” Ingredients

Synergistic Effects

All picloram-containing herbicide
products contain so-called “inert” ingredients, ingredients added to the herbicide product to make it more potent and
easier to use. The identity of some of
these ingredients is publicly available.
According to material safety data sheets
produced by Dow AgroSciences, “inert”
ingredients in Tordon and Grazon prod-

Two chemicals are said to be synergistic if the effect of a combination of the
two chemicals is greater than the sum of
the effects of the individual chemicals.
Picloram is synergistic with several common herbicides with respect to its toxicity to mammals and fish. Picloram in
combination with atrazine and alachlor
causes liver toxicity and stimulates en-
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zymes in the liver that are responsible for
breaking down toxins.14 As mentioned
above, picloram and 2,4-D are synergistic in their negative reproductive impacts.17-19 In livestock, the combination
of 2,4-D and picloram has acted synergistically in causing mortality,27 as well
as in causing cancer of the small intestine.28 Picloram and 2,4-D are also synergistic in their acute toxicity to trout.29
Occupational Hazards

EPA has estimated exposure to
hexachlorobenzene for workers who mix
and apply picloram-containing herbicides.
The HCB exposure of workers who apply picloram via backpack sprayers or low
pressure handwands1 exceeds the minimal risk level set by the U.S. Public
Health Service for intermediate-term exposures to HCB.21 The minimal risk level
is “an estimate of the daily human exposure to a hazardous substance that is likely
to be without appreciable risk of
noncancer health effects.”21 The exposure
estimates also exceed EPA’s acceptable risk
level for cancer over 10-fold.1
Hazards to Fish

According to EPA, the picloram salts
are slightly to moderately toxic to freshwater fish. Concentrations of 25 ppm of
the triisopropanolamine salt kill rainbow
trout, 20 ppm kill coho salmon, 24 ppm
of the potassium salt kill bluegill, and 13
ppm kill rainbow trout.1
However, picloram is toxic to juvenile
fish at much lower concentrations. Tests
with the early life-stages of rainbow trout
showed that concentrations of 0.9 ppm
reduced the length and weight of rainbow trout larvae, and concentrations of
2 ppm reduced survival of the larvae.30 A
study of lake trout found that picloram
reduced fry survival, weight, and length
at the lowest concentration tested, 0.04
ppm.31 A study of cutthroat trout used
fluctuating concentrations designed to
simulate field concentrations found in
streams following picloram treatment of
surrounding areas. Picloram concentrations are highest immediately after rain,
then decrease until the next rain when
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Hazards to other
Aquatic Animals

The triisopropanolamine salt of picloram interferes with oyster shell formation at concentrations between 10 and
18 ppm. The potassium salt is toxic to
oyster larvae at concentrations between
18 and 32 ppm.1
Epizootics (unusually high frequencies)
of gonad tumors have been recorded in
Maine softshell clams exposed to runoff
from forestry and agricultural herbicides
containing picloram.37,38
Hazards to Nontarget Plants

Picloram, according to EPA is characterized by “extreme phytotoxicity.” This
of course is part of the reason for its commercial success. It also means that drift
or runoff present serious hazards to nontarget plants. EPA evaluated the hazards
to nontarget plants by calculating a “risk
quotient” (RQ). RQs greater than 1 indicate what EPA calls “substantial risk.”
The RQ is calculated by dividing an estimate of exposure by an estimate of toxic-

ity. The exposure values are based on estimates of drift and/or runoff, depending
on the type of application. The RQs for
picloram are extraordinary: for the potassium salt they range from 280 to 13,000
depending on the type of application.1
(See Figure 5.)
However, EPA believes these RQs underestimate actual risks because no assessment was done of risks at sites distant
from the picloram application site. Plants
at these sites could be exposed via irrigation with contaminated ground or surface water. “Effects at distant locations
are plausible in view of the high persistence, mobility, and phytotoxicity of these
chemicals,” concluded EPA.1
EPA’s Ecological Effects Branch (EEB)
calculated that in order to reduce these
risks below the “substantial” level, maximum use rates would have to be reduced
to 0.0003 pounds per acre for the
triisopropanolamine salt, and 0.0000473
pounds per acre for the potassium salt.34
Since current use rates are typically 0.5 1 pounds per acre,1 EEB felt that “practical mitigative measures cannot be identified”34 for picloram. EEB “strongly”34
recommended against the reregistration
of all picloram products,34 but its recommendation was not accepted by EPA’s
Reregistration Branch.1
Experimental support for EPA’s calculations of the hazards of picloram drift
or runoff comes from two studies. The
first, looking at damage to tobacco caused
by simulated runoff of picloram-contaminated water, found that the equivalent of
0.0002 pounds per acre of picloram reduced yields of tobacco.39 In the second
experiment, simulated drift of .05 pounds
per acre reduced yields of cotton.40
Picloram’s extreme phytotoxicity is also
well illustrated by alarming incidents that
have occurred in the 35 years since it was
first commercially marketed. For example,
mules were used to cultivate a tobacco
field after they had grazed on a picloramtreated pasture. Picloram leached from
their feces while they were working in
the tobacco field, resulting in an “unusual spotty distribution” of stunted tobacco plants in the field.41

Figure 5
Picloram’s Hazards to
Nontarget Plants
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they increase again. Fluctuating concentrations with a maximum of 0.8 ppm reduced weight and length of trout fry.
Unexposed fry had survival rates three
times those of fry exposed to concentrations of picloram with a maximum of
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Picloram-containing herbicides also
cause serious sublethal effects in older fish.
Yearling coho salmon exposed to 5 ppm
of Tordon 22K for 6 days suffered “extensive degenerative changes” in the liver
and wrinkling of cells in the gills.33
An incident near Sheridan, Montana,
highlights the hazards of Tordon to
fish.34,35 In 1986,36 and again twice in
July, 1989,35 a county roadside crew35
sprayed about 1/4 mile upstream from a
fish hatchery.34 In both years,36 rain fell
within a few days of the spraying, washing Tordon 22K downstream and killing
trout.34,35 In the 1989 incident, fish
turned black, became blind, and then
died.35 Eventually, 15,000 pounds of fish,
all of the fish in the hatchery, were killed
or left commercially unusable.35
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EPA’s estimates of picloram’s hazards to nontarget plants are high, up to 13,000 times
EPA’s substantial risk level (RQ=1).

Another tobacco field was damaged by
picloram following treatment of a utility
right-of-way. Runoff from the right-ofway contaminated ponds that served as a
irrigation water source for the tobacco
fields. About 20 hectares (50 acres) of
tobacco were injured, and an irrigation
intake 4 kilometers (2.4 miles) from the
treatment was contaminated.39
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Figure 6
Soil Persistence of Picloram
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environment. Western Soc. Weed Sci. 45:120-121.

Picloram’s half-life in soil is typically over 100 days.

In Oregon, a roadside application of
picloram contaminated a pond used to
irrigate seed potatoes. The result was damage to 84 acres of potatoes, and a complete financial loss because the potatoes
were unsalable as either seed or processing potatoes.42
Picloram also has other kinds of effects on plants. It can induce an increase
in the frequency of chromosome aberrations in plant cells.43 It also has inhibited
nitrification in soil samples. Nitrification
is the process by which ammonia is converted into nitrite and nitrate, and is the
second stage of the nitrogen cycle in soil.44
Plants depend on this cycle for usable
forms of this essential nutrient.
Aquatic plants: EPA has been unable
to assess picloram’s hazards to aquatic
plants because data for only one species
were submitted as part of the registration
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process. Other data, however, indicates
that hazards to aquatic plants are of concern. The aquatic plant Myriophyllum
sibiricum, an important component of
prairie wetlands whose fruits are eaten by
waterfowl, was injured at a concentration
of 0.01 ppm. A concentration of 0.1 ppm
inhibited flowering. The researchers stated
that because of the severity of injuries (at
0.1 ppm) “at least half, and perhaps all,
of each population might have been incapable of producing viable propagules.”45
In addition, two species of algae in the
genus Hormidium are killed by concentrations of picloram between 1 and 2
ppm.46
Resistance of Weeds
to Picloram

Yellow starthistle (Centaurea solstitialis)
developed resistance to picloram in a Day-

ton, Washington, pasture that had been
treated with the herbicide over a ten-year
period.47 Wild mustard (Sinapis arvensis)
resistant to picloram was found in a field
in Manitoba, Canada, that had been
treated with herbicides that have a mode
of action similar to picloram (dicamba,
MCPA, and mecoprop) over a ten year
period.48 This cross-resistance, resistance
to one herbicide conferring resistance to
another herbicide, means that picloramresistant weeds could be found in areas
where picloram has never been used.
Persistence in Soil

According to EPA, picloram is “resistant to biotic and abiotic degradation processes.”49 In other words, it is persistent
in the environment because it is not easily broken down. “In some soils,” continues EPA, “it is nearly recalcitrant to
all degradation processes.”49 This recalcitrance is demonstrated by experimental
calculations of its half-life, the length of
time required for half of an applied
amount of picloram to break down or
move away from the application site.
While the half-live under certain conditions can be as short as 21 days, in most
cases the estimated half-life is over 100
days, and can be as long as 278 days.49-50
(See Figure 6.)
Picloram’s recalcitrance to degradation
is also demonstrated by measurements
that have been made of the time required
for picloram to be completely gone from
soil. In seven different studies located
throughout the United States, picloram
was still present between 1 and 3 years
after treatment. In almost all of these
studies, picloram was detected until the
last sampling date, so that these are minimum estimates of persistence.49-52
Because of picloram’s persistence, and
its mobility in soil (see “Mobility in
Soil,” below), EPA’s Environmental
Fate and Ground Water Branch recommended that “picloram should not
be reregistered because its use would
pose unreasonable adverse effects to the
environment.”49 However, this recommendation was not accepted by the
Reregistration Branch.1
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Application Methods Causing
Soil Contamination

Broadcast applications are probably the
most common routes for picloram to contaminate soil. However, other more targeted application methods do have the
potential to cause soil contamination. A
study of leafy spurge found soil contamination after use of a “pipe-wick” applicator, a wiper-type applicator used to minimize contact of herbicides with the soil.
The leaves took up the picloram, it was
translocated to the roots and then released
to the soil. Soil contamination was measured a week after treatment.53 Similar
root release has been measured in
sweetgum and silver maple.54
Mobility in Soil

EPA characterized picloram’s ability to
move through soil profiles in strong language. Picloram acid and its salts are
“highly soluble”1 in water, with the po-

tassium salt having the highest solubility
(740,000 ppm).1 This means that picloram is “extremely mobile under field conditions”1; in fact, it is “among the most
mobile of currently registered pesticides.”1
In field studies, it often leaches to the
deepest part of the soil profile sampled.1
A good example of picloram’s soil
mobility comes from a study conducted
in Arkansas. In one soil (a loamy fine
sand)55 virtually none of the picloram in
experimental soil samples degraded, but
nearly 100 percent of it leached.1
EPA’s Environmental Fate and
Ground Water Branch summarized their
concerns about picloram’s mobility in soil
this way: “No practical use restriction can
prevent it from contaminating the environment surrounding the target site.”49
Contamination of
Groundwater

Because picloram is highly mobile in
soil, it is likely to contaminate ground-

Figure 7
Picloram Contamination of Groundwater
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Johnsen, T.N. 1980. Picloram in water and soil from a semiarid pinyon-juniper watershed. J.
Environ. Qual. 9(4):601-605.
Michael, J.L., D.G. Neary, and J.M Wells. 1989. Picloram movement in soil solution and
streamflow from a coastal plain forest. J. Environ. Qual. 18:89-95.

Picloram has contaminated groundwater in 14 states.

water. EPA’s evaluation states, “eventual
contamination of groundwater is virtually certain in areas where residues persist
in the overlying soil. Once in groundwater, the chemical is unlikely to degrade
even over a period of several years.”1 Their
evaluation is supported by groundwater
monitoring studies. Picloram has been
found in the groundwater of 14 states,5661 (see Figure 6) and also in Ontario and
Saskatchewan, Canada.62-63
Groundwater aquifers are particularly
susceptible to picloram contamination
from roadside spray programs.64 Most
roadsides have ditches that parallel the
road, and these ditches typically have had
about a foot of soil removed, leaving very
shallow soil profiles over aquifers. In addition, the extra runoff from the road
surface increases leaching of picloram. Experimental herbicide treatments showed
that “large amounts of the picloram …
were found to leach through shallow road
ditch soils and into the underlying aquifer material.”64
Contamination of
Surface Water

Picloram also easily contaminates surface water. For example, picloram was
found for up to 275 days in West Virginia streams following hand application
of Tordon pellets around the base of
multiflora rose growing in pastures.65 In
Saskatchewan, picloram was found in a
creek up to 35 months after a helicopter
application of picloram granules. Following this same application, picloram was
also found in a lake 1 kilometer from the
treatment site.63 Picloram was found in
the Souris River, North Dakota, 1.5 kilometers from a wildlife refuge that had
been treated with picloram for several
years.66 Picloram has also been found in
streams or lakes in Alabama, Montana,
North Carolina, Oregon, Texas, and
Wyoming.67
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