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5.1 Introduction 
Clopyralid is a pyridinecarboxylic acid herbicide that is considered especially effective on 
thistles and clover. Like triclopyr, clopyralid acts as a synthetic auxin, or growth hormone, 
altering plant growth by causing proliferation of abnormal growth that interferes with nutrient 
transport. Low concentrations of clopyralid can stimulate the synthesis of RNA, DNA and 
proteins, and high concentrations can inhibit cell growth and division.1 
 
There are three forms of clopyralid currently registered for use in the US—the parent carboxylic 
acid, the triethylamine (TEA) salt and the monoethanolamine (MEA) salt. Clopyralid acid was 
first registered in 1987 and the TEA and MEA salts in 1989. Reported use of clopyralid and its 
salts in California was 12,100 pounds in 2005.2 Unreported use (mostly in consumer products) 
peaked in 2002 at 59,300 pounds.3 Sales dropped to 13,000 pounds in 2005, after problems with 
clopyralid persistence in composted grass clippings resulted in restrictions on its use in 
California4 and Washington.5 Nationwide clopyralid use statistics are not available. Clopyralid is 
currently registered for use in the European Union and was re-evaluated most recently in 2006.6 
 
Transline, containing the active ingredient clopyralid MEA, was designated as a candidate 
herbicide for use by MMWD. The known inert ingredients in Transline are isopropyl alcohol and 
the polyglycol surfactant, but there are other unknown (proprietary) ones as well. Polyglycol 26-
2 (polyoxypropylene mono(di-sec-butylphenyl) ether is classified by the EPA as a List 3 inert 
(insufficient toxicology data). Most toxicity studies available in the literature were done with 
either clopyralid acid or clopyralid MEA.  
 
There are two different methods for manufacturing clopyralid, the newer “penta” process and the 
older electrochemical process. Technical clopyralid from the electrochemical process may be 
somewhat more acutely toxic (LD50 ~ 3,000 mg/kg) than that made by the penta process (LD50 > 
5,000 mg/kg). An impurity generated from the penta process is 4,5,6-trichloro-2-
pyridinecarboxylic acid that occurs at < 0.1 percent. Dow considers its toxicity profile to be 
similar to clopyralid.7  
 
Technical grade clopyralid is contaminated with two chlorinated benzenes—2.5 ppm or less of 
hexachlorobenzene (HCB) and 0.3 ppm or less of pentachlorobenzene. Combined, these 
contaminants comprise approximately 0.05 percent of the acute toxicity of the formulated 
product, and clopyralid itself for the other 99.95 percent.8 Hexachlorobenzene is ranked as a B2 
(probable) carcinogens by US EPA.9 Hexachlorobenzene is a ubiquitous contaminant found in 
humans, animals, and ecological habitats throughout the world, with these other sources of 
contamination very high in comparison to potential exposures from clopyralid.10 Risks from 
HCB exposure for a similar vegetation management project were recently conducted by the 
USFS in Plumas County, CA.11 The findings from this study were used directly for analysis of 
MMWD risks to workers and the general public.  
 
This chapter focuses on the human toxicity, ecotoxicity, and environmental fate of clopyralid, 
drawing from the United States Forest Service’s Human Health and Ecological Risk Assessment 
200412 (USFS 2004), US EPA’s toxicology information presented in a 2002 Federal Register rule 
announcing tolerances for clopyralid (FRN 2002),13 and the EPA Ecotox database14 (Terretox for 
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the terrestrial database and AQUIRE for the aquatic database). An extensive survey of the peer-
reviewed literature was conducted to find additional research results not available in these 
documents.  

5.2 Clopyralid Toxicity to Humans and Levels of Concern 
Most of the data on the toxicity and potential risk of adverse health effects of clopyralid are in 
unpublished studies not in the open literature or otherwise available to the public. Of the studies 
that are available, most are not relevant to potential acute and chronic toxicity to mammals. 
There are no epidemiological studies in humans. The report prepared for the USFS summarizes 
the unpublished industry studies and is the source of most of the toxicity information in this 
summary.12 

5.2.1 Data Gaps 
There are no data available on actual or potential adverse human health effects related to 
clopyralid exposure. There are no biomonitoring, epidemiological or other data on workers who 
handle concentrated formulations of clopyralid or apply dilute sprays. There are no occupational 
exposure standards for clopyralid, including OSHA PEL (Permissible Exposure Limit) or 
ACGIH TLV (Threshold Limit Value) in air.  
 
There are no clopyralid-related reports in the pesticide illness databases (PISP, TESS or 
SENSOR; databases described in detail in Section 2.1.4). This is not surprising, since 
clopyralid’s acute toxicity is low and there is not much use compared to other herbicides. 
Clopyralid is a skin and eye irritant in laboratory animals but there are no reports in humans. 
Because there are no biomonitoring reports of clopyralid exposure for workers, little is known 
about the dermal absorption of clopyralid in humans. 

5.2.2 Levels of Concern for Humans  
The acute EPA RfD used in the MMWD assessment for clopyralid is based on a NOAEL for a 
developmental toxicity study in rats of 75 mg/kg-day, where decreased weight gain during 
gestation days 6–9 was observed at the next higher dose of 250 mg/kg-day  (see Section 5.3.1.I 
below). This NOAEL was adjusted with both intra- and inter-species factors of 10 to give the 
RfD of 0.75 mg/kg-day. The chronic RfD of 0.15 mg/kg-day is based on a NOAEL of 15 mg/kg-
day for increased epithelial hyperplasia and thickening of the limiting ridge of the stomach in 
rats at the next higher dose of 150 mg/kg-day.  
 
The EPA chronic RfD for the contaminant hexachlorobenzene is 0.0008 mg/kg-day based on a 
130 week feeding study in male and female rats that also included a 90 day exposure to 
offspring. The NOAEL of 0.08 mg/kg-day and the LOAEL 0.29 mg/kg-day are based on 
significant effects on the liver (increase in centrilobular basophilic chromogenesis) in the 
offspring of exposed dams.15 
 
The EPA RfD for the contaminant pentachlorobenzene is also 0.0008 mg/kg-day based on the 
lowest dose tested in a sub-chronic feeding study in male and female rats. The LOAEL of 
8.3 mg/kg-day was associated with hyaline droplets in proximal tubules of the kidney.16 
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5.3 Clopyralid Toxicity to Animals and Plants and Levels of Concern 
This section of the report summarizes clopyralid toxicity to eight taxa groups, including 
mammals, birds, fish, terrestrial and aquatic invertebrates, terrestrial and aquatic plants, and soil 
microorganisms. There are no studies on amphibians. Clopyralid has been registered in the US 
since 1987 and there are very few studies on its toxicity that are not part of the EPA registration 
process. The peer-reviewed literature on clopyralid is sparse.  
 
Acute and chronic clopyralid toxicity to mammals is low, with no effects observed in laboratory 
studies at doses less than 50 mg/kg. Clopyralid is not acutely to slightly toxic to birds, not 
acutely to slightly toxic to insects, and not toxic to soil microbes like mycorrhizal fungi. There is 
some evidence of sub-lethal central nervous system effects in birds. Clopyralid is classified as 
not acutely toxic to fish and aquatic invertebrates and not acutely to slightly toxic to aquatic 
plants. Toxicity varies by chemical, with the MEA salt of clopyralid less toxic than clopyralid 
acid. There is no information on clopyralid toxicity to amphibians. The paucity of toxicity data 
for any organisms besides laboratory animals adds to the uncertainty of risks associated with use 
of this herbicide.  
 
The toxicity information used in this section comes from the United States Forest Service’s 
Human Health and Ecological Risk Assessment 200312 (USFS 2003), EPA’s Federal Register 
Notice for Tolerances13 (FRN 2002), and the EPA Ecotox database (Terretox” for the terrestrial 
database and AQUIRE for the aquatic database).  
 
Levels of concern for clopyralid are also summarized in this section, with Table 5-7 on page  
5-22 presenting the toxicity reference values (TRVs) selected for the MMWD risk assessment 
and the USFS TRVs for comparison.  
 
For wildlife, we primarily used the same TRVs as the USFS, adjusting the value downward 
when only LC50 values were available instead of NOECs for aquatic species. This approach used 
EPA methodology for assessing effects on endangered species.17 The adjustment employed was 
to divide the LC50 by six (or 20 in the case of salmonids), based on an extensive review of 
existing ecotoxicological data on pesticides.18 The review found that sublethal effects did not 
typically occur at concentrations below one-fourth to one-sixth of the LD50, when taking into 
account the same percentages or numbers affected, test system, duration, species, and other 
factors. This effect is termed the “6x hypothesis.” However, it should be noted that this review is 
almost 30 years out-of-date, and that the factor of six is meant to translate an LC50 to a NOEC of 
the same species. The use of a single NOEC for all species in a taxa group suggests that 
interspecies variability may not be fully accounted for by the factor of six. Further, the factor of 
six appears to be too low for salmonids. As discussed in the EPA report, salmonids’ olfactory 
ability seems to be particularly sensitive to pesticide concentrations 20 times lower than the 
LC50.19 Thus, for fish we divide LC50 values by 20 to obtain the TRV used in the MMWD risk 
assessment. 

5.3.1 Mammals 
The mechanism of action of clopyralid in laboratory animals is unknown. The only data on the 
toxicity of clopyralid to mammals are derived from manufacturer’s studies conducted for 
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registration purposes. This information is not available to the public or in the open literature, but 
is summarized in the US Forest Service review.12 
 
Clopyralid is of low acute toxicity to mammals (Table 5-1), is not extensively metabolized and is 
rapidly excreted in the urine. The dermal absorption of clopyralid is poor. It is a skin irritant, but 
not a sensitizer, and can cause irreversible ocular damage. In high doses, it can impair liver and 
kidney function, and cause lethargy, ataxia, tremors, convulsions, and mortality. The sub-chronic 
toxicity of clopyralid is also low, and no effects have been found in mammals at low doses 
(≤50 mg/kg-day). At doses ≥ 100 mg/kg-day, changes have been found in the kidney, liver, and 
gastrointestinal tract (Table 5-4). No carcinogenic effects of clopyralid have been found in the 
rat, mouse, or dog (Table 5-5). No major malformations (teratogenesis) have been found in 
clopyralid studies in rats, mice and rabbits, and no reproductive or developmental effects at doses 
that did not also cause maternal toxicity (Table 5-6).  

5.3.1.A Metabolism and Pharmacokinetics of Clopyralid 
Clopyralid is highly water soluble (1,000 mg/L), and the data from feeding studies show that it is 
not extensively metabolized; it is excreted rapidly in the urine.  
 
Rats administered 5 mg/kg of 14C-labeled clopyralid intravenously and 50 mg/kg orally excreted 
a large percentage of the dose (79 to 96 percent) unchanged in the urine within 24 hours with a 
half-time of three hours. The radioactive residue in the feces was also primarily clopyralid. There 
were no apparent differences in tissue distribution, elimination patterns, carcass residues, or rate 
and routes of excretion between the intravenous and orally administered doses in males or 
females.25 The excretion of largely unmetabolized clopyralid was also found in studies using 
hens and goats.23 

 
In rats administered a single oral dose of 10 mg/kg/bw of 14C-labeled clopyralid, absorption from 
the gut was rapid and virtually complete, and 92 percent of the dose was excreted unchanged in 
the urine within 120 hours, with a half-time of three hours. Of the administered dose, 2.7 percent 
was excreted in feces and 4.1 percent remained in the carcass.20,21 
 
A fermentation study of rumen fluid showed no metabolic or chemical changes in four lambs fed 
100 ppm of clopyralid in the diet for eight weeks. In a male lamb administered an oral dose of 
14C-labeled clopyralid, approximately 96 percent was excreted unchanged in the urine within 72 
hours and about four percent in the feces.22  
 
Two lactating goats were orally dosed with 14C-labeled clopyralid for seven days and found to 
excrete 93 to 96 percent of the clopyralid mostly unchanged in the urine. Less than 3 percent was 
found as a glycine conjugate. There was 0.7 to 9.4 percent of the administered dose in the feces, 
1.4 to 2.2 percent remaining in the gastrointestinal tract, and <1 percent present in tissues and 
excreted in the milk.23  

5.3.1.B Acute Toxicity of Clopyralid 
Clopyralid has very low acute toxicity, and the dermal and oral LD50 in rats and rabbits ranges 
from 2,000 to >5,000 mg/kg, as shown in Table 5-1. Severe ocular damage has been found after 
instillation of clopyralid into the eyes of rabbits31,32,33 and after aerosol inhalation in rats.45  
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Labored breathing and color changes in the lungs at necropsy were found in an inhalation study 
in rats, a result that the authors concluded was unlikely to be a toxic effect of clopyralid (Table 
5-3).46 However abnormal atypical foci or nodules in the lungs were found in beagle dogs at the 
highest dose tested.57  At high doses, clopyralid can cause lethargy, ataxia, tremors, convulsions, 
and mortality.24  

Table 5-1: Acute Toxicity of Clopyralid in Experimental Animals 
Species/Mode LD50 (mg/kg) 
Rat oral25 Clopyralid, made by penta process 

Rat oral25 Clopyralid, made by electrochemical process 

Rat oral25 Clopyralid, made by electrochemical process 

Rat oral26,27 Clopyralid, made by electrochemical process 
Rat oral26,27 Clopyralid, made by electrochemical process 
Rat oral28 Dowco 290 
Rabbit dermal,29 Transline-equivalent (penta) 
Rabbit dermal,36 Transline-equivalent (penta) 

>5,000  
3,738 
2,675 F 
>5,000  
4,300 (3,390–5,440) F 
>5,000  
> 5,000 
>2,000 

 
Dermal effects: The dermal effects of clopyralid, which is poorly absorbed through the skin, are 
summarized in Table 5-2. No systemic effects were found in rabbits after application of 
2,000 mg/kg to shaved skin for 24 hours. Erythema and edema found in rabbits with a single 
application of 5,000 mg/kg to shaved skin for 24 hours was reversible by day ten. In rabbits, 
erythema and edema were observed after application of 2,000 mg/kg to shaved skin for 24 hours 
followed by covering with plastic to prevent ingestion. These effects were reversible after three 
days in all but one animal. In four studies in guinea pigs that included a total of 85 animals, only 
one had changes suggestive of contact hypersensitivity (allergy, sensitization), and two had 
erythema. 
 
Ocular Effects: In the rabbit, ocular toxicity is assessed by instilling the test chemical into the 
conjunctival sac of one eye and using the other eye as a control; sometimes the chemical is 
rinsed out after 30 seconds. There are four unpublished studies of the ocular toxicity of 
clopyralid in rabbits tested with penta-process-made clopyralid. In three of these studies, the 
ocular damage was still present three weeks after treatment.31, 32, 33 
 
In rabbits exposed to 0.1 mg without rinsing, moderate discomfort and scattered, diffuse areas of 
corneal opacity (covering the entire cornea in some cases) was found in three of six rabbits. All 
signs of irritation resolved in 48 hours. In the same study after rinsing 30 seconds after 
instillation, only moderate discomfort and no signs of irritation or corneal opacity were found.30 
In albino rabbits in which 100 mg of 96.2% clopyralid was instilled in the eye without rinsing, 
slight to moderate conjunctival redness, diffuse to marked corneal opacity, and slight to marked 
chemosis (edema of the bulbar conjunctiva, the clear membrane that coats the outer surface of 
the eyeball) were found within 24 hours in all six animals tested; in one rabbit congestion of the 
iris was still present three weeks later.31 In another study in which 0.1 g was instilled without 
rinsing, slight to marked redness, chemosis with discharge, reddening of the iris, and moderate to 
marked opacity of the cornea were found, and the corneal opacity persisted for three weeks.32 In 
a study in which 0.1 mg was instilled with rinsing, slight to marked redness and chemosis, 
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reddening of the iris, and corneal opacity was found in all the rabbits, and signs of irritation 
persisted for three weeks.33  
 
Corneal opacities were also found in three of six males and one of six females in an inhalation 
toxicity study of exposure to technical grade clopyralid aerosol at concentrations below 3 mg/L. 
It was noted that the effects were more likely attributable to clopyralid rather than an inert 
substance in the aerosol based on similar findings in rabbits exposed to the technical material. 
Persistence of the effects was not reported.45  

Table 5-2: Acute Dermal Toxicity of Clopyralid to Mammals 

Test animal Study Duration 
Dose mg/kg-bw 
Testing Method Observed Effects 

Rabbit NZW 
2 M, 5 F34 

24 hrs 
14 days observation 

5,000 mg (96.2% a.i.)  
to clipped non-abraded back 

Erythema in 6 animals and edema 
in 7. Normal by day 10. 
 

Rabbit NZW 
2 M, 4 F35 
 

4 hrs 
72 hrs observation 
 

5,000 (96.2%) to clipped non-
abraded back 
 

No erythema or edema at 30 
minutes or 24, 48, 72 hours. 
 

Rabbit NZW 
5 M, 5 F36 
 

14 days observation 
 

2,000 to back, covered with plastic 
for 24 hours 

Erythema, edema reversible after 3 
days except 1 male with erythema 
only. Full recovery with no lesions. 
 

Rabbit NZW 
3 M, 3 F37 

NR 5,000 to intact skin of back No erythema, edema or evidence of 
dermal irritation. 
 

Rabbit NZW  
5 each sex dose 
group38 

21 days 
15 applications 

0, 100, 500, 1,000 as a powder 
under moistened gauze to shaved 
back 

Localized skin changes at 
application site. Slight erythema in 
2 males at 500 and 1000 mg and 1 
female at 500 mg. Mild diffuse 
epidermal hyperplasia with 
inflammation in some rabbits from 
all groups ( possibly from 
mechanical irritation by test 
material.) No signs of systemic 
toxicity or pathological lesions. 
 

Guinea pig HA 
10 M39 

3-week induction,  
challenge 3 weeks 
later 

4,000 tech. (96.2%) 6 hours weekly 
shaved skin left side 

Induction: no erythema or body 
weight changes in any animal 48 
hours after treatment. 
Challenge: Slight to moderate 
erythema in 48 hours in 1/5 
suggesting hypersensitivity. 
 

Guinea pig HA 
10 M40 
 

3-week induction, 
challenge 2 weeks 
later  

4,000 single application 6 hours 
shaved skin right side 

Erythema in 1/10. Authors 
conclude is not a potential skin 
sensitizer. 
 

Guinea pig HA  
5 M41 

Not stated 31.5% tech (75% solution) XRM-
3972* shaved skin 

No erythema or edema found. 

Guinea pig HA  
10 M/F each dose42 

3-week induction 
challenge day 29 

12.5, 25, 50 applied to skin No contact hypersensitivity found. 

Guinea pigs HA  
10 M43 

3-week induction 0.4 mL 10% technical (96.2%)  
6 applications shaved skin left side, 
challenge right side 

No erythema or body weight 
changes 48 hours after treatment in 
any of the animals. 

NZW = New Zealand White; HA = Hartley albino; NR = not reported; M = male; F = female. 
* Applicable to Transline. 
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Inhalation Effects: The three available studies of inhalation toxicity of clopyralid are described 
in Table 5-3. Changes in the lungs observed in one of the studies were found at the low but not 
the high dose tested, and the authors attributed these findings to the inhalation of food particles 
containing clopyralid with subsequent irritation of the lungs from direct clopyralid contact.46 

Similar changes in the lung were found in a study in dogs which had atypical foci or nodules in 
the lungs not found in controls (see Table 5-3).57 Additional study would be required to 
definitively determine if clopyralid exposure has adverse effects on the lungs.  

Table 5-3: Acute Inhalation Toxicity of Clopyralid to Mammals 
Test animal 
Reference Study Duration  

Doses Tested  
(mg/L TWA) Observed Effects 

Rat Fischer-344 
5 M/F44 
 

4-hr exposure 
14 days observation 
 

0.2 technical (95.4%) 
 

During exposure, a few animals had red 
stains around nares and one salivated. 
Red stains around nares also noted in all 
females and 3 males. By day 6, all 
animals appeared normal. No other 
clinical effects, or gross pathology 
changes. No deaths. 
 

Rat Fischer-344, 
6 M/F45 

6-hr exposure 3.0 liquid aerosol  
(31.5%) 

Eye and nasal irritation, altered 
respiration, salivation, perineal wetness, 
and urine soiling. No clinical signs the 
day after exposure, 1–2% body weight 
loss, which rapidly recovered. Corneal 
opacities in 3/6 males and 1/6 females. 
No deaths reported. 
 

Rat Fischer-344  
5 M, 5F each dose46  

4-hr exposure 
14 days observation 

5.5 (1.0 mg/L),  
1.2 (0.38 mg/L), nose only 
gravimetric concentration 

2 hr after exposure, red or clear nasal 
discharge, chromodacryorrhea (bloody 
tears), dried red material on the face. 
Labored breathing one day after 
exposure. Most recovered completely and 
remained normal. In high dose group no 
abnormal macroscopic observations post-
mortem. In low-dose group, 4/10 had 
discolored lungs. There were no deaths.  

TWA = Time Weighted Average; M = male; F = female. 

5.3.1.C Sub-Chronic Toxicity of Clopyralid 
The sub-chronic toxicity of clopyralid is low, as shown in Table 5-4, and no effects have been 
found in mammals at doses of 50 mg/kg or less. At doses ≥ 100 mg/kg, changes found include 
decreased food consumption and body weight, increased kidney and liver weight, chromo-
rhinorrhea (bloody tears), urine and fecal soiling, decreased activity, lacrimation and lateral 
recumbence. At 2,000 mg/kg-day, color changes were observed in liver cells in 80 percent of 
female mice, and stomach and gastrointestinal changes were found in males and females. In one 
study extensive genitourinary changes (cystitis, urethritis, prostatitis) were found in male dogs at 
all dose levels51 but a repeat study using the same protocol did not find these changes.52  
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Table 5-4: Sub-chronic Toxicity of Clopyralid to Mammals 

Test animal 

Study 
Duration 
(days) 

Doses Tested  
(mg/kg-day) 

Dose 
(endpoint) 
(mg/kg-day) Observed Effects 

Rat Fischer-34425 

 
90 0, 300, 1,500 2,500  

in diet  
 

(NOEL) 
> 2,500 
 

At HDT, decreased body weights with 
decreased food consumption. At all doses, 
increased kidney and liver weight in 
males and at 1,500 and HDT in females 
 

Rat Fisher-344 M/F  
15 each dose group47 

90 0, 5, 15, 50, 150 
 

(NOAEL) 
150 

No effects on appearance, mortality, body 
weight, hematology, urinalysis, clinical 
chemistry, organ weights nor any gross or 
histolopathologic changes in tissues and 
organs. Sporadic reduction in food 
consumption in females judged unrelated. 
 

Rats, Fischer-344 M/F 
5 each sex dose group48  
 

14  
 

500, 2000, 5000 technical 
(25%)  
single dose gavage 
 

(NOAEL) 
500 

All rats survived and were grossly normal 
at 500 mg; there was fecal soiling in 1/5 
males 1–3 hours after dosing and urine 
soiling in 1/5 female rats at 7 hours to 2 
days after dosing. At 2000 mg 1/5 males 
and 1/5 females died on day 2 (excessive 
gas in the GI tract attributed to mouth 
breathing and swallowing air). All other 
rats survived with no signs of residual 
effects; there was fecal soiling in 1/5 
males at 1–3 hours and urine soiling and 
chromorhinorrhea (bloody tears) in 1/4 
surviving males on day 2. At the HDT 4/5 
males and 5/5 female rats died by day 2; 
the surviving male rat was grossly 
normal; clinical signs included decreased 
activity, lacrimation and lateral 
recumbence. Gross findings in the non-
surviving rats were non-specific and 
primarily in the stomach. 
 

Rat Fischer-344 M/F 
5 each sex dose group49 
 

14 
 

5,000 technical (95.4%) 
by gavage 
 

(NOAEL) 
5,000 

No mortality, signs of toxicity,or changes 
in body weight. No gross tissue lesions. 
 

Mice B6C3F1 M/F  
10 each sex, dose 
group50 
 

90 
 

0, 200, 750, 2,000, 5,000 
in diet 
 

(NOAEL) 
2,000 M 
750 F 
 

At the HDT, decreased body weight, 
slight increase in liver weight, and 
increase in size and basophilic 
chromogenesis (color production) of 
centrolobular liver cells. Increased 
chromogenesis found at 2,000 mg in 8 of 
10 females. 
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Table 5-4 (cont.): Sub-chronic Toxicity of Clopyralid to Mammals 
Test animal Study 

Duration 
(days) 

Doses Tested  
(mg/kg-day) 

Dose 
(endpoint) 
(mg/kg-day) 

Observed Effects 

Dog beagle M/F 
4 each sex, dose group51  
 

365 
 

0, 15, 50, 150  
in diet 
 

 In males and females no changes in 
appearance, consumption, body weight, 
hematology, clinical chemistry or 
urinalysis. An increase in liver weight in 
females at HDT was not found in males. 
In males, cystitis, urethritis, and 
prostatitis were found at all doses levels 
and in none of the controls. No organ 
histolopathology found. 
 

Dog beagle M/F 
4 each sex, dose group52 

180 0, 15, 50, 150  
in diet  

 
 

No toxicity at any dose tested, including 
no injury to the bladder. 
The genitourinary changes found in the 
previous study cited above were not 
found.  

HDT = highest dose tested; M = male; F = female. 

5.3.1.D Chronic Toxicity and Carcinogenicity of Clopyralid 
No carcinogenic effects of clopyralid have been found in the rat, mouse, or dog. Long-term 
studies have found decreased body weight and increased relative liver and kidney weights, and 
changes in the gastric lining at the highest dose tested in rats. The only change found in mice was 
decreased body weight at the highest dose tested. In the dog, hematological changes, and 
increases in liver weight were found. Chronic toxicity studies are summarized in Table 5-5.  
 
In vitro and in vivo tests in bacteria showed no evidence for induced mutations, no significant 
increase in chromosome aberrations in bone marrow, and no evidence of unscheduled DNA 
synthesis. 
 
EPA has classified clopyralid as Not Likely To Be Carcinogenic to Humans,53 and has set a 
chronic and intermediate-term RfD of 0.15 mg/kg-day using a NOAEL of 15 mg/kg and a 
LOAEL of 150 mg/kg from a two year study in rats based on increased epithelial hyperplasia and 
thickening of the limiting ridge of the stomach in males and females.55  
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Table 5-5: Chronic Toxicity of Clopyralid to Mammals—Cancer 
Test animal Study 

Duration 
(months) 

Doses Tested  
(mg/kg-day) 

Dose (endpoint) 
(mg/kg-day) 

Observed Effects 

Rat S-D M/F  
40 each dose level54 
 

24 
 

0, 15, 50, 150 
in diet 
 

50 
(NOAEL) 

At HDT, decreased body weight in females. 
No increase in cancer at any dose. 
 

Rat Fischer-344 M/F 
70 each sex dose 
group55 
 

24 
 

0, 15, 150, 1,500 
in diet 
 

15 (NOAEL)  
150 (LOAEL) 
 

At HDT, increased relative liver and kidney 
weightsand changes in pathology and clinical 
chemistry. At 150, decreased food 
consumption and body weight, hyperplasia 
and thickening of the epithelium of the 
anterior surface of the gastric limiting ridge 
(increased cells in the stratum spinosum). No 
treatment-related effects at 15. No evidence 
of carcinogenicity. 
 

Mice B6C3F1 M/F 
50 each sex dose 
group56 
 

24 
 

0, 100, 500, 2,000 
in diet 
 

500 
(NOAEL) 
2,000 
(LOAEL) 

At the HDT 10-20% decreased mean body 
weight in males. No other clinical or 
pathological effects related to treatment. No 
evidence of carcinogenicity. 
 

Dog beagle M/F 
6 each sex per dose 
group57 
 

12 
 

0, 100, 320, 1,000  
in diet 

100 
(NOAEL) 
320 
(LOAEL) 

 

At 320 and the HDT in males and females a 
statistically significant reduction in red blood 
count, hematocrit, hemoglobin (no bone-
marrow changes), and a small dose-related 
decrease in serum protein. Increased absolute 
liver weight at 320 mg/kg-day; and absolute 
and relative liver weight. Atypical foci or 
nodules in the lungs found at all dose levels. 
No effect on body weight, food consumption, 
clinical condition, urinary parameters, or 
eyes at any dose tested.  
 

 Chronic and Intermediate-term RfD 15/10x10= 
0.15 mg/kg-
day 

EPA’s chronic and intermediate-term 
RfD, based on increased epithelial 
hyperplasia and thickening of the limiting 
ridge of the stomach in both sexes of rats. 

HDT = highest dose tested; M = male; F = female; RfD = Reference dose.  
Shaded rows are the studies on which the RfD is based.  

5.3.1.E Reproductive and Developmental Toxicity of Clopyralid 
No major malformations (teratogenesis) have been found related to clopyralid exposure in 
reproductive and developmental studies in rats, mice and rabbits. No reproductive or 
developmental effects were found at doses that did not also cause maternal toxicity. Table 5-6 
summarizes these studies. 
 
In a two-generation rat study, no major malformations or effects on fertility and reproduction 
were found, but increased liver weights in first and second generation pups were found at the 
highest dose tested. A second study showed similar findings and also found decreased body 
weights in parents and pups. In another rat study with moderate maternal toxicity, non-
statistically significant minor fetal skeletal and soft tissue abnormalities were observed. In mice, 
no adverse effects on reproduction or development were found at any dose. In the rabbit, 
maternal toxicity was found at the 250 mg/kg dose, at which a decrease in fetal body weight was 
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also observed, while another study at this dose level found no maternal toxicity or effects on the 
fetus. Other studies at lower doses found no adverse effects. 
 
In the clopyralid tolerance document,13 the EPA states that fetal hydrocephalus (fluid on the 
brain) was found at the highest dose tested (250 mg/kg) in a rabbit study.67 This is probably an 
error in the document, and it was not discussed in the USFS review. The hydrocephalus was 
most likely found in the progeny of a dam dosed at very high levels (750, 1000 mg/kg) to 
determine the maximally tolerated dose for the study. These high doses were not used in the 
reproductive toxicity tests because of severe maternal toxicity and mortality, and 250 mg/kg was 
the highest dose tested.  
 
EPA has set an acute RfD of 0.75 mg/kg-day based on a NOAEL of 75 mg/kg-day and maternal 
LOAEL of 250 mg/kg based on decreased weight gain in rats on gestation days 6 to 9.13 

Table 5-6:  Reproductive and Developmental Toxicity of Clopyralid to Mammals 

Test animal 
Study 

Duration  
Doses Tested  
(mg/kg-day) 

Dose (endpoint) 
(mg/kg-day) Observed Effects 

Rat Fischer-344 
28-30 each dose F0, 
F1 , 4 pups each sex 
F1, F258 
 

2 generations 0, 150, 500, 1,500 
in diet 
 

500 (NOEL) 
1,500 (LOAEL) 
 

At the HDT, decreased pup weight 
increased liver weight F1a and F1b pups. 
No effects on growth, morphology or 
viability of pups or on dam fertility or 
reproductive performance. 
 

Rats CD M/F 
11 liters each dose 
each generation59,60 
 

3 generations 
 

0, 5, 15, 50 
 

50 (LOAEL) Adults were unaffected at any dose. No 
adverse effects on reproduction, gross, or 
microscopic pathology, body weight, 
mortality or behavior. 
 

Rat Fischer-344 
30 litters each dose 
8 pups each sex61 

2 generations 0, 150, 500, 1,500 
in diet 
 

500 (NOAEL) 
1,500 (LOAEL) 
 

At the HDT, decreased body weight in 
parents and weanlings and increase in 
absolute live weight in weanling rats, but 
not parents. 
 

Rat Fischer-344 F 
29-30 each dose 
35 controls, 15 in 2 
additional groups62 
 

Days 6–15  
of gestation 

0, 15, 75, 250  
250 in second group 
by gavage 
 

75 (NOAEL) 
250 (LOAEL) 
 

At the HDT, maternal toxicity with 
decrease in weight gain, food and water 
consumption and absolute liver weight. 
Among HDT dam, 3 fetuses from 1 litter 
had polydactyl and 1 fetus from another 
had a hemi-vertebra ( neither statistically 
significant). No major malformations  
among litters from 2 groups of 15 dams.  

Mice CR Swiss albino 
30 F 15 M each dose 
group63 
 

18 months 
 

0, 35, 100, 350 ppm 
in diet 

350 (LOAEL) No adverse effects on 
reproduction, body weight, 
survival, or gross or microscopic 
pathology at any dose. 

Mice CR M/F 
50 of each low dose 
60 of each mid-dose 
52 M 50 F hi dose64 

2 generations 
 

0, 35, 100,350  
13 weeks parents 
18 months progeny 

350 (LOAEL) No effects on body weight, 
reproduction, survival, or 
pathology. 
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Table 5-6 (cont.):  Reproductive and Developmental Toxicity of Clopyralid to Mammals 

Test animal 
Study 

Duration  
Doses Tested  
(mg/kg-day) 

Dose (endpoint) 
(mg/kg-day) Observed Effects 

Rabbit NZW 
16 each dose 
10-18 more added 
after 3 weeks65 
 

Days 7–19  
of gestation 
 

0, 50, 110, 250  
by gavage 
 

110 (NOAEL) 
250 (LOAEL) 

At 50, 110, no significant maternal or 
fetal effects. At the HDT, labored 
breathing in about 1/3 of the does. No 
significant effect on maternal 
body weight over 28 days. Six does 
sacrificed early because of toxicity. 
Significant decrease in fetal body 
weights. 
 

Rabbit NZW F 
16 each group 
10–18 more added 
after 3 weeks66 
 

Days 7–19  
of gestation 
C section day 
20 
 

0, 110, 250, 350  
by gavage 
 

110 (NOAEL) 
250 (LOAEL) 

No significant maternal or fetal effects at 
110. Signs of maternal toxicity at 250. At 
the HDT, decreased maternal weight and 
death of 3 does. No significant 
differences in pregnancy rate, corpora 
lutea, implantations, litter size, or 
resorption rates. 
 

Rabbits NZW F 
11-14 each dose 
group67 

Days 6–18 of 
gestation 

0, 110, 250 
by gavage 

250 (NOAEL) At the 250 the HDT there were no signs 
of toxicity in dams or fetuses.  

Rabbit NZW F 
15 each dose group68 

Days 6–18 
of gestation 

0, 110, 250  
(96% a.i.) 
by gavage 

250 (LOAEL) No maternal toxicity noted. 
Examination of fetuses on 
gestation day 29 found no 
embryotoxicity or fetotoxicity at 
any dose tested. 

 Acute and Short-term RfD 75/10x10 
=0.75 

EPA’s developmental RfD, based on 
decreased weight gains during 
gestation day 6–9. 

HDT = highest dose tested; M = male; F = female. 
Shaded rows are the studies on which the RfD is based. 

5.3.1.F Neurotoxicity 
There are no studies designed to detect potential adverse effects on the central or peripheral 
nervous system in mammals exposed to clopyralid. The neurological effects observed at high 
doses that produce ataxia, tremors, convulsions, and weakness may be secondary to effects on 
other body systems.  

5.3.1.G Immunotoxicity 
There are no data available to assess the potential immunotoxic effects of clopyralid . The only 
studies related to the immune system that have been performed with clopyralid are those testing 
skin sensitization (delayed hypersensitivity, allergy) in rabbits and guinea pigs (see Table 5-2). 

5.3.1.H Endocrine Disruption 
There are no studies of clopyralid’s potential to interact or interfere with estrogen, androgen, 
thyroid or other endocrine systems. A European Union survey of the scientific literature on 
endocrine effects of pesticides does not list clopyralid as a chemical of concern,69 nor do other 
sources of information on endocrine disrupting effects.70 The surfactants Competitor and Sylgard 
309 that are being considered for use in this project do not contain the known endocrine 
disruptors nonylphenol or nonylphenol ethoxylate. However, no comprehensive evaluation of 
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clopyralid or these surfactants has been undertaken, and no final conclusions on the endocrine 
disrupting ability of these compounds can be drawn at this time. Clopyralid is not one of the first 
set of chemicals slated for testing of endocrine disrupting effects by the EPA. It is not clear when 
testing on this herbicide will be done.  

5.3.1.I Levels of Concern for Mammals 
The acute TRV for clopyralid in mammals is based on a NOAEL in a developmental toxicity 
study in rats of 75 mg/kg-day, where decreased weight gain during gestation day 6–9 was 
observed at the next higher dose of 250 mg/kg-day. The chronic and intermediate-term TRV for 
mammals is based on a NOAEL of 15 mg/kg-day for increased epithelial hyperplasia and 
thickening of the limiting ridge of the stomach in rats at the next higher dose of 150 mg/kg-day. 
No adjustments of these values were performed to make them more protective.  

5.3.2 Other Terrestrial Organisms 
Clopyralid ranges from not acutely toxic to slightly toxic to birds, not acutely toxic to slightly 
toxic to insects, and not toxic to soil microbes like mycorrhizal fungi at typical application rates 
of clopyralid. There is some evidence, found in a single Dow chemical study, of sub-lethal 
nervous system effects in birds.  
 
The TRVs for terrestrial organisms are summarized in Table 5-7. Toxicity studies reported in 
this section are summarized in Table 5-8. An extended presentation of the data in Table 5-8 can 
be found in Appendix F.  

5.3.2.A Birds 
Clopyralid is not acutely toxic to slightly acutely toxic to birds. Dose-dependent sub-lethal 
central nervous system effects were observed below the LD50. No effects of clopyralid on avian 
reproduction were found. Table 5-8 and Table F-2 in Appendix F presents a summary of the 
available avian toxicity studies. 
 
Two LD50 values in mallard ducks were reported for clopyralid acid: 1,465 mg/kg71 and over 
2,000 mg/kg.72 In both studies, clopyralid was administered by gavage, or forced feeding through 
a tube directly into the mallard’s stomach. Sub-lethal effects were also noted in the study that 
observed the lower LD50: (1) dose-dependent central nervous system effects at sub-lethal doses 
(specifics were not given), (2) convulsions at concentrations greater than 1,000 mg/kg, and (3) 
dose-dependent weight loss at concentrations below 1,000 mg/kg. 71 The USFS stressed that these 
low LD50 values (compared to LC50 values obtained for mammals) come from the potentially less 
toxic, older penta process. Thus, there may be reason to believe that birds are somewhat sensitive 
to clopyralid. 
 
The LC50 values for clopyralid MEA in mallard ducks71, 73 and bobwhite quail74 are greater than 
4,640–5,620 ppm. These studies suggest that clopyralid is not acutely toxic to birds. Direct spray 
of bobwhite quail eggs at up to 0.56 kg a.e./ha caused no gross effects (i.e., viability, 
hatchability, body weight) and no effects on immune function (humoral or cell-mediated) in 
chicks.75 
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Levels of concern for birds: There are no acute clopyralid NOAEL or LOAEL studies for birds 
on which to base a TRV. Only LC50 studies are available. The USFS uses the EPA’s LC50 value 
in mallards of 4,640 for clopyralid acid. The USFS assumes a bird eats 15% of it’s body weight 
and adjusts the LC50 to an LD50 by multiplying the LC50 by 15%. (Note that this approach is 
different than the one used by the USFS for glyphosate and triclopyr, where USFS assumed a 
bird eats 10% of its body weight). Thus the final acute TRV selected by USFS for clopyralid is 
670 mg a.e./kg body weight. This is not an especially protective TRV because it is based on an 
LC50 endpoint. It is also unclear why the avian daily food intake was changed for the clopyralid 
assessment versus the triclopyr and glyphosate assessments. For this reason, we selected a more 
protective TRV that 1) assumes that birds eat 10% of their body weight per day and 2) corrects 
for the use of an LC50 by dividing by six, according to the 6x hypothesis.17 The resulting TRV 
used in the MMWD assessment is 77 mg a.e./kg body weight.  
 
For the chronic avian TRV, the USFS uses the rat NOAEL of 15 mg a.e./kg. We also use this 
value in the MMWD assessment.  

5.3.2.B Terrestrial Invertebrates 
Based on three industry studies summarized by the USFS (see Table F-3 in Appendix F), 
clopyralid is not acutely toxic to honeybees and other invertebrates. No significant increase in 
mortality was noted in bees at doses of up to 100 μg/bee.76a–c  
 
A few studies address the toxicity of clopyralid to non-honeybee insects. Clopyralid does not 
appear to be toxic to earthworms at 1,000 ppm in soil.77 (1,000 ppm is an unusually high soil 
concentration. Studies immediately following application of 0.28 kg a.e./ha show concentrations 
of 200 ppm.78) Another study tested clopyralid’s toxicity to17 insect parasites and predator 
mites.79 Although the methodology of the study is not well-articulated, the authors classified 
clopyralid as “harmless” to Trichogramma cacoeciae, Aphidius matricariae, Phygadeuon 
trichops, Coccygomimus turionellae, Phytoseiulus persimilis, Amblyseius andersonii, Amblyseius 
findlandicus, Typhlodronmus pyri, Typhlodronmus sp., Chrysoperla carnea, Semiodalia, 
Steinernema feltiae, Coccinella setpempunctata, and Aleochara bilineata. Clopyralid toxicity in 
Semiadalia 11-notata, Anthocoris nemoralis, and Chryosperla carnea was reported as “slightly 
harmful.” In another study which applied “the recommended rate” of Lontrel in a laboratory 
experiment, 10% of spiders (Theridion impressum) were killed.80  
 
Levels of concern for bees: The USFS used a 100 μg/bee LD50 for clopyralid acid as the toxicity 
reference value for honeybees. They assumed that a bee weighs 0.00011 kg, and calculated a 
TRV of 909 mg/kg body weight. Although this value is labeled as an LD50, the results of the 
study indicated that the LD50 was greater than 100 μg/bee. At that dose, there was no significant 
increase in mortality over the control group. Therefore, this value seems sufficiently protective 
and we did not adjust it. For the sake of consistency, we used the bee body weight of 
0.000093 kg used in the other herbicide assessments and calculated a slightly higher TRV of 
1,075 mg/kg for use in the MMWD assessment.  



Chapter 5: Clopyralid 

Marin Municipal Water District Vegetation Management Plan DRAFT-8/27/08  
Herbicide Risk Assessment  

5-18 

5.3.2.C Terrestrial Plants 
Clopyralid residues are highly toxic to non-target broadleaf plants. Clopyralid is also relatively 
long-lived in soil and leaf litter, indicating that rainfall or irrigation water runoff may have 
adverse effects on non-target plants.  
 
Clopyralid works by mimicking a plant’s auxins, or growth hormones, causing a proliferation of 
abnormal growth that interferes with nutrient transport. At sufficient doses this results in gross 
signs of damage and the death of the affected plant.81 At the biochemical level, clopyralid has 
been shown to inhibit glutamine synthetase and NADPH reductase in pea and oat chloroplasts82 
and disrupt normal carbohydrate balance in honey mesquite.83 Although clopyralid can be 
absorbed from both leaves and roots, foliar absorption predominates, with 97% absorption within 
24 hours of application.84 Clopyralid is preferentially toxic to broad-leaf weeds and relatively 
non-toxic to grasses.85 
 
For all herbicides, US EPA requires manufacturers to perform seedling germination and 
emergence and vegetative vigor studies in non-target plants (including effects on corn and 
soybean). Seedling germination studies involve submersion of seeds in solution containing the 
herbicide. Seedling emergence studies involve application of the test compound to soil 
containing seedlings. Both of these tests simulate the effects of herbicide-contaminated runoff on 
emergent vegetation. Vegetative vigor studies involve direct foliar applications to young plants 
and simulate the effects of spray drift.  
 
At sufficiently high-soil concentrations, clopyralid can cause significant damage by root 
absorption.86 Root uptake is greater at low pH, suggesting that the acid form of clopyralid is 
more readily absorbed than the anionic form.87  
 
A great deal of information is available on the toxicity of clopyralid to terrestrial plants. Studies 
focus on the efficacy of clopyralid to target plants like the honey mesquite,88 Canada thistle,89 the 
field pansy Viola arvensis,90 wild buckwheat,91 hemp dogbane,92 wild carrot,93 and spotted 
knapweed.94 Most of these studies are not directly useful for assessing potential effects on non-
target species. The spotted knapweed study is an 8-year study in which 0.28 kg a.e./ha Stinger 
(clopyralid MEA) was applied by backpack sprayer to control spotted knapweed (Centaurea 
maculosa) in Montana. Clopyralid was not detected in soil below 25 cm. Although some plant 
families, such as Asteraceae and Fabaceae, were affected, no long-term, post-treatment effects 
on plant species diversity or richness were noted. 
 
A large number of studies on the toxicity of clopyralid to non-target vegetation support the 
generalization that clopyralid can be highly toxic to broadleaf plants but is relatively non-toxic to 
grasses or grains. At application rates that are roughly 0.4% of the maximum allowable rate, 
potato plants show foliar injury.95 When 6% of the maximum application rate was applied to 
potato plants that had emerged two weeks prior, potato yield was reduced by 30%.95 For monocot 
crops like wheat and barley, application rates of 0.56 kg a.e./ha (the USFS’s upper application 
rate) cause little damage.96 Another study found little effect of clopyralid on native grasses.97  
 
Levels of concern for terrestrial plants: There is an abundance of information on the toxicity 
of clopyralid to plants, showing that clopyralid is far more toxic to dicots than monocots or 
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conifers. For vegetative vigor, we used the USFS TRV of 0.5 lbs/acre (0.56 kg/ha) for clopyralid 
on tolerant plant species (grasses and conifers) and a TRV of 0.0005 lbs/acre (0.00056 kg/ha) for 
clopyralid on sensitive species (broadleaf plants) in the MMWD assessment. For seedling 
emergence, we used the USFS TRV of 0.5 lbs/acre for tolerant plant species and a TRV of 0.025 
lbs/acre (0.028 kg/ha) on sensitive species. 

5.3.2.D Soil Microbes 
Relatively little information is available on the toxicity of clopyralid to terrestrial 
microorganisms. At concentrations of one or 10 ppm in soil, clopyralid had no effect on 
nitrification, nitrogen fixation, or degradation of carbonaceous material.98 Applications of 
Lontrel EC at 0.17 kg a.e./ha had no substantial effect on spore germination, and a slight dose-
independent decrease in spore production in Colletotrichum gloeosporioides, a fungal 
bioherbicide for round-leaved mallow.99 Harrier, a mixture of clopyralid with mecoprop (2-(4-
chloro- 2-methylphenoxy)-propanoic acid) and ioxynil (3,5-diiodo-4-hydroxybenzonitrile), 
inhibited the growth of the arbuscular mycorrhizal fungus Glomus geosporum (associated with 
winter wheat).100 Total wheat yield was higher in plots treated with Harrier than in all controls 
(controls with or without mycorrhizal fungi). However, this effect could be due to mecoprop, not 
clopyralid, because the same effect was seen with other herbicide mixtures containing mecoprop. 
Clopyralid alone was not tested. 
 
Levels of concern for soil microbes: TRVs for microorganisms are toxicity levels at which 
clopyralid affects microorganisms’ ability to perform nitrification, nitrogen fixation, and 
degradation of organic material. The clopyralid NOEC for these effects is 10 ppm in soil. The 
USFS used this value as a TRV, as did we in the MMWD analysis. 

5.3.3 Aquatic Organisms 
Clopyralid is classified as not acutely toxic to fish and aquatic invertebrates and not acutely toxic 
to slightly acutely toxic to aquatic plants. There is no information on amphibians. Toxicity 
reference values derived from these toxicity studies are highly uncertain given the small number 
of records on which this analysis is based.  

5.3.3.A Fish 
Clopyralid toxicity to fish ranges from not acutely toxic to slightly acutely toxic. Only five 
studies are available in the AQUIRE database; the lack of data contributes to the high uncertainty 
associated with this assessment. One additional study, published in the peer-reviewed literature 
in 2007, estimates chronic toxicity values.101 Data are summarized in Tables F-4 and F-5 in 
Appendix F 
 
Only standard 96-hour acute toxicity bioassays are available for clopyralid. The lowest reported 
LC50 values for clopyralid acid were 104 mg a.e./L in trout and 125 mg a.e./L in bluegill.14 
Clopyralid MEA is substantially less toxic than the acid, with LC50 values ranging from 1,500-
3,500 mg a.e./L (or 2,000-4,700 mg a.i./L).14, 102 Since clopyralid has a pKa of about 2 (Table 2-
1), it is likely that the apparently higher toxicity of clopyralid acid is due to the fact that it 
significantly lowers solution pH. No long-term toxicity studies are available on the toxicity of 
clopyralid to fish eggs or fry. 
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A 2007 study compared acute toxicity of clopyralid to chronic toxicity in endangered bull trout 
(Salvelinus confluentus) and rainbow trout.101 Concentrations that caused 5, 10, 20 and 50% 
mortality were observed. A statistical model was then used to estimate a 30-day LC1 value (or a 
concentration at which 1% mortality would be predicted). The model resulted in chronic LC1 
values of 552 mg/L for bull trout and 477 mg/L for rainbow trout. However, these estimates were 
higher than the acute LC5 values in both fish (448 and 458 mg/L respectively) and the LC10 
(496 mg/L) value of bull trout, thus leaving the validity of this model open to question. See 
Appendix F, Table F-5 for details.  
 
Levels of concern for fish: Clopyralid risk characterizations for fish are sparse, with most of the 
TRVs based on aquatic invertebrate toxicity studies. The acute TRVs for clopyralid vary 
between the acid and the MEA salt, with the salt approximately 100–200 times less toxic than 
the acid. Clopyralid acid’s increased toxicity may be due to the fact that it lowers the pH of the 
water. Since MMWD is using a product containing the MEA salt, we selected the toxicity values 
for the salt when they were available. We use clopyralid MEA LC50 values for the more tolerant 
fish and clopyralid acid values for the sensitive fish. Both acute and chronic TRVs are 
considered. 
 
The USFS TRV for acute clopyralid exposure to a sensitive species uses an LC50 for rainbow 
trout of 104 mg/L. This value is for the more toxic clopyralid acid, and not clopyralid MEA. We 
do not think that using an LC50 is adequately protective, and thus divide this number by 20, 
yielding an acute TRV of 5 mg/L for the MMWD risk assessment. We also divide the TRV of 
1,645 mg/L for acute exposure for a tolerant species (derived from a clopyralid MEA LC50 for 
bluegill) by a factor of 20 to obtain an acute TRV of 82 mg/L. We use a factor of 20 instead of a 
factor of six because of a study done on salmon which suggests that adverse effects on olfaction 
occurred at pesticide concentrations that were 20 times lower than the LC50.19  
 
There are no chronic studies for clopyralid in fish from which to obtain a chronic TRV. There is 
one study101 that estimates the chronic LC1 for clopyralid; however, these values are greater than 
the acute LC50 value. Therefore, for sensitive fish, we use the acute TRV of 5 mg/L as the 
chronic TRV for the MMWD assessment, instead of the USFS TRV of 10 mg/L. For tolerant 
fish, we use the USFS chronic TRV of 23, which was taken from the chronic NOEC for Daphnia 
magna. 

5.3.3.B Amphibians 
There are no studies from the USFS, EPA, or the peer-reviewed literature regarding the toxicity 
of clopyralid to amphibian species. 

5.3.3.C Aquatic Invertebrates 
There are only three studies reporting the toxicity of clopyralid to aquatic invertebrates . All of 
these studies suggest that clopyralid is not acutely toxic to invertebrates. See Table F-6 in 
Appendix F for details. 
 
The lowest reported LC50 for technical clopyralid to Daphnia magna is 225 mg a.e./L (range is 
208–245 mg a.e./L).103 Unlike fish, invertebrates are not more sensitive to clopyralid acid 
compared to the MEA salt. The MEA salt is only marginally less toxic to Daphnia magna, with 
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an LC50 value of 350 mg a.e./L. A standard chronic reproduction bioassay has been conducted in 
Daphnia magna using the MEA salt of clopyralid. The NOEC was 66 mg a.i./L, equivalent to 
23 mg a.e./L.104 It is unclear how the USFS converted a.i. to a.e. since the ratio of a.i. to a.e. is 
normally proportional to molecular weights, or 192 g/mole of clopyralid to 254 g/mole of 
clopyralid MEA, or 0.76. Presumably, the 66 mg/L refers to the product, which is 40.9% 
clopyralid MEA, and not the active ingredient. The AQUIRE database also includes a study 
reporting three LC50 values for Chironomus larvae (midges) of 750, 851 and 991 mg/L for 
exposure periods of two, one and one-half day, respectively.105 

Levels of concern for aquatic invertebrates: The USFS uses the Daphnia magna NOEC of 
23 mg/L for clopyralid MEA as both the acute and chronic TRV. This TRV is also used in the 
MMWD assessment. 

5.3.3.D Aquatic Plants 
Aquatic plants are more sensitive to clopyralid than fish or aquatic invertebrates. The EC50 for 
growth inhibition in duckweed, an aquatic macrophyte, is 89 mg/L.104 At lower concentrations,in 
the range of 0.01 to 0.1 mg/L, growth of other aquatic macrophytes is stimulated.106 The lowest 
reported EC50 for growth inhibition of green algae is 6.9 mg/L.107 There are no published or 
unpublished data regarding the toxicity of clopyralid to aquatic bacteria or fungi. 
 
Levels of concern for aquatic plants: The USFS lists three TRVs for aquatic plants, two for 
algae and one for macrophytes. Macrophytes are the most sensitive, with a NOAEL of 0.1 mg/L. 
The most sensitive algae is Selenastrum capricornutum with a EC50 (reduction in cell count by 
50%) of 6.9 mg a.e./L. The USFS reports a Dow study that shows a much higher “tolerant” algae 
EC50 of 449 mg/L. This report was not listed in the EPA database and could not be validated. 
Nevertheless, we included a “tolerant” algae risk assessment, using the same TRVs as the USFS 
for the MMWD assessment. 

5.3.4 Data Gaps 
There is a great deal of missing information in the toxicity studies for clopyralid. Only a few 
acute toxicity studies are available for birds, fish, honeybees, non-target plants, and aquatic 
invertebrates. There are no studies on amphibian toxicities and only three for non-honeybee 
insects.  
 
More chronic toxicity information for all taxa are necessary to fully characterize the long-term 
toxicity of clopyralid. There were no available studies on endocrine or neurotoxicity effects for 
any taxa, and cancer data are only available for mammals. There are very few publications in the 
academic literature on the toxicity of clopyralid to terrestrial and aquatic organisms. Field studies 
on the toxicity of clopyralid in a non-laboratory setting were also unavailable.  


