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Toxicity indices for mammals used in the effects analysis.  Indices represent the most sensitive endpoint from the most sensitive species for which adequate data are available. 

NOAEL = no observable adverse effect level

LOAEL = lowest observable adverse effect level

	Herbicide
	Duration
	Endpoint
	Dose
	Species
	Effect Noted at LOAEL

	Aminopyralid
	Acute
	NOAEL
	104 mg/kg
	Rabbit
	Weight loss and incoordination at 260 mg/kg

	
	Chronic
	NOAEL
	50 mg/kg/day
	Rat
	Cecal enlargement at 500 mg/kg/day

	Chlorsulfuron
	Acute 
	NOAEL
	75 mg/kg
	Rabbit
	Decreased weight gain at 200 mg/kg

	
	Chronic
	NOAEL
	5 mg/kg/day
	Rat
	Weight changes at 25 mg/kg/day

	Clopyralid
	Acute 
	NOAEL
	75 mg/kg
	Rat
	Decreased weight gain at 250 mg/kg

	
	Chronic
	NOAEL
	15 mg/kg/day
	Rat
	Thickening of gastric epithelium at 150 mg/kg/day

	Dicamba
	Acute
	NOAEL
	45 mg/kg1
	Rat
	Decreased pup growth at 120 mg/kg

	
	Chronic 
	NOAEL
	45 mg/kg/day
	Rat
	Decreased pup growth at 120 mg/kg

	Glyphosate
	Acute 
	NOAEL
	175 mg/kg
	Rabbit
	Diarrhea at 350 mg/kg

	
	Chronic
	NOAEL
	175 mg/kg/day
	Rabbit
	Diarrhea at 350 mg/kg

	Imazapic
	Acute
	NOAEL
	350 mg/kg
	Rabbit
	Decreased body weight at 500 mg/kg

	
	Chronic
	NOAEL2
	45 mg/kg
	Dog
	Microscopic muscle effects at 137 mg/kg

	Imazapyr
	Acute 
	NOAEL
	250 mg/kg
	Dog
	No effects at highest doses tested

	
	Chronic
	NOAEL
	250 mg/kg/day
	Dog
	No effects at highest doses tested

	Metsulfuron methyl
	Acute 
	NOAEL3
	25 mg/kg
	Rat
	Decreased weight gain at 500 mg/kg

	
	Chronic
	NOAEL
	25 mg/kg/day
	Rat
	Decreased weight gain at 125 mg/kg

	Picloram
	Acute
	NOAEL
	34 mg/kg
	Rabbit
	Decreased weight gain at 172 mg/kg

	
	Chronic
	NOAEL
	7 mg/kg
	Dog
	Increased liver weight at 35 mg/kg4

	Sethoxydim
	Acute 
	NOAEL
	160 mg/kg5
	Rabbit
	Reduced number of viable fetuses, some dam mortality at 480 mg/kg

	
	Chronic
	NOAEL
	9 mg/kg/day
	Dog
	Mild anemia at 18 mg/kg/day

	Sulfometuron methyl
	Acute 
	NOAEL
	87 mg/kg
	Rat
	Decreased body weight at 433 mg/kg

	
	Chronic
	NOAEL
	2 mg/kg/day
	Rat
	Effects on blood and bile ducts at 20 mg/kg/day

	Triclopyr6
	Acute
	NOAEL
	100 mg/kg
	Rat
	Malformed fetuses at 300 mg/kg

	
	Chronic7
	NOAEL
	0.5 mg/kg/day
	Dog
	Effect on kidney at 2.5 mg/kg/day

	2,4-D
	Acute 
	“non-lethal”
	10 mg/kg
	Rat & Dog
	Effects on kidney, blood, and liver

	
	Chronic
	NOAEL
	1 mg/kg/day
	Rat & Dog
	Effects on kidney, blood, and liver at 5 mg/kg/day

	NPE Surfactants
	Acute
	NOAEL
	10 mg/kg
	Rat
	Slight reduction of polysaccharides in liver at 50 mg/kg/day

	
	Chronic
	NOAEL
	10 mg/kg/day
	Rat
	Increased weights of liver, kidneys, ovaries, and decreased live pups at 50 mg/kg/day

	1 Acute values are based on chronic values; if the dose does not cause an effect over a period of 21 weeks, it is reasonable to assume that it will not cause effects after one day of exposure (SERA 2004 Dicamba).

2 Imazapic – NOAEL calculated from a LOAEL of 137 mg/kg/day and application of a safety factor of 3 to extrapolate from a LOAEL to a NOAEL.

3  The acute NOAEL of 24 mg/kg is very close to the chronic NOAEL, so chronic value is used for acute exposures as well.

4  USEPA/OPP 1998

5  Source of the value used by EPA (180 mg/kg) is not well documented, so the lower value of 160 mg/kg from a rabbit study is used as the toxicity index for this analysis.

6  Triclopyr BEE and TEA have equal toxicities to mammals (SERA 2003a).

7 Value taken from Quast et al. 1976 as cited in SERA Triclopyr 2003.  This represents an extremely conservative approach, explained in more detail in the write up on triclopyr later in this document.

Source:  SERA 1998, 2001, 2003, 2004 and USDA FS 2003.


Toxicity indices for birds used in the effects analysis.  Indices represent the most sensitive endpoint from the most sensitive species for which adequate data are available.

	Herbicide
	Duration
	Endpoint
	Dose
	Species
	Effects Noted at LOAEL

	Aminopyralid
	Acute
	NOAEL
	14 mg/kg
	Quail
	Ruffled appearance at 23 mg/kg

	
	Chronic
	NOEC
	184 mg/kg/dayA
	Mallard
	No adverse effects to adults or offspring at highest dose tested (184 mg/kg/day)

	Chlorsulfuron
	Acute
	NOAEL
	1686 mg/kg
	Quail
	No significant effects at highest dose 

	
	Chronic
	NOAEL
	140 mg/kg/day
	Quail
	No significant effects at highest dose

	Clopyralid
	Acute
	NOAEL
	670 mg/kg
	Mallard & Quail
	No signs of toxicity reported, LOAEL not determined

	
	Chronic1
	NOAEL
	15 mg/kg/day
	Rat
	Thickening of gastric epithelium at 150 mg/kg/day

	Dicamba
	Acute
	NOAEL
	92 mg/kg2
	Mallard
	Decreased hatchability and survival of young at 184 mg/kg

	
	Chronic
	NOAEL
	92 mg/kg/day
	Mallard
	Decreased hatchability and survival of young at 184 mg/kg

	Glyphosate
	Acute
	NOAEL
	562 mg/kg
	Mallard & Quail
	No effects at highest dose

	
	Chronic
	NOAEL
	100 mg/kg
	Mallard & Quail
	No effects on reproduction at highest dose

	Imazapic
	Acute
	NOAEL
	1100 mg/kg
	Quail
	No effects at highest dose

	
	Chronic
	NOAEL
	113 mg/kg/day
	Quail
	Decreased weight gain in chicks at 170 mg/kg/day

	Imazapyr
	Acute
	NOAEL
	674 mg/kg
	Quail
	No effects at highest dose

	
	Chronic
	NOAEL
	200 mg/kg/day
	Mallard & Quail
	No effects at highest dose

	Metsulfuron methyl
	Acute
	NOAEL
	1043 mg/kg
	Quail
	No significant effects at highest dose

	
	Chronic
	NOAEL
	120 mg/kg/day
	Mallard & Quail
	No significant effects at highest dose

	Picloram
	Acute
	NOAEL
	1500 mg/kg
	Chicken & pheasant
	No effect to reproduction.  LOAEL not reported

	
	Chronic3
	NOAEL
	7 mg/kg/day
	Dog
	Increased liver weight at 35 mg/kg/day

	Sethoxydim
	Acute
	NOAEL
	>500 mg/kg
	Mallard & Quail
	No or low mortality at highest doses tested.  LOAEL not available.

	
	Chronic
	LOAEL4
	10 mg/kg/day
	Mallard
	Decreased number of normal hatchlings at 10 mg/kg/day

	Sulfometuron methyl
	Acute
	NOAEL
	312 mg/kg
	Mallard
	Decreased weight gain at 625 mg/kg/day

	
	Chronic5
	NOAEL
	2 mg/kg/day
	Rat
	Effects on blood and bile ducts at 20 mg/kg/day

	Triclopyr BEE6
	Acute
	0.1 LD50
	38.8 mg/kg
	Quail
	50% mortality at 388 mg/kg

	
	Chronic
	NOAEL
	10 mg/kg/day
	Mallard & quail
	Decreased survival of offspring, reduced eggshell thickness at 20 mg/kg/day

	Triclopyr TEA
	Acute
	0.1 LD50
	53.5 mg/kg
	Quail
	50% mortality at 535 mg/kg

	
	Chronic
	NOAEL
	10 mg/kg/day
	Mallard & Quail
	Decreased survival of offspring, reduced eggshell thickness at 20 mg/kg/day

	2,4-D
	Acute
	LD50
	562 mg/kg7
	Mallard & Quail
	50% mortality at 562 mg/kg

	
	Chronic8
	NOAEL
	1 mg/kg/day
	Rat & dog
	Effects on kidney, blood, and liver at 5 mg/kg/day

	NPE Surfactants9
	Acute
	NOAEL
	10 mg/kg
	Rat
	Slight reduction of polysaccharides in liver at 50 mg/kg/day

	
	Chronic
	NOAEL
	10 mg/kg/day
	Rat
	Increased weights of liver, kidneys, ovaries, and decreased live pups at 50 mg/kg/day

	A The chronic toxicity index is higher than the acute toxicity index because the acute value is based on a gavage study and the chronic value is based on a dietary exposure study.  There are substantial differences in effects from the different dose methods.  Effects from gavage dosing were rapidly reversed, but are used in the assessment of risk to be conservative. This may lead to a gross overestimate of acute risk (SERA 2007, p. 96-97).

1 Chronic toxicity studies in birds are not available, so the value from mammal studies is used.

2 Acute values are based on chronic values; if the dose does not cause an effect over a period of 21 weeks, it is reasonable to assume that it will not cause effects after one day of exposure (SERA 2004 Dicamba).

3 Chronic toxicity studies in birds are not available, so the value from mammal studies is used. 

4 Based on one study in which a NOAEL was not determined, so the LOAEL is used.

5 Birds may be somewhat less sensitive than mammals, but data are limited, so the lower value from mammal studies is used.  Triclopyr RED lists 388 mg/kg  and 535 mg/kg as LD50’s in a table footnote, while the SERA Risk Assessment lists it as a NOAEL.

6 Unlike in mammals, the toxicities of triclopyr BEE and triclopyr TEA are different for birds, so the indices of the two forms of triclopyr are presented separately

7 Weed Science Society of America 2002.

8 No chronic toxicity data for birds is available; so the mammal chronic value is used.  Acute toxicity of 2,4-D to mammals is somewhat lower than it is for birds.

9 Data on birds is not available in published literature so data from mammals is used.

Source:  SERA 1998, 2001, 2003, 2004; USDA FS 2003; and Weed Science Society of America 2002.


