January 23, 2008


Toxicity indices for listed fish.  Indices represent the most sensitive endpoint from the most sensitive species for which adequate data are available.   Numbers in bold indicate the toxicity index used in calculating the hazard quotient for exposures to listed fish.  Generally, the lowest toxicity index available for the species most sensitive to effects was used.  Measured chronic data (NOEC) was used when they were lower than 1/20th of an acute LC50 because they account for at least some sublethal effects, and doses that are protective in chronic exposures are more certain to be protective in acute exposures.

	Herbicide
	Duration
	Endpoint
	Dose
	Species
	Effect Noted at LOAEL

	Aminopyralid
	Acute
	NOEC
	50 mg/L
	Rainbow trout
	Partial loss of equilibrium at 100 mg/LA

	
	Chronic
	NOEC
	1.36 mg/L
	Fathead minnow
	Reductions in fry weight, length, larval survival, and % normal larvae at 2.44 mg/L

	Chlorsulfuron
	Acute 
	NOEC
	2 mg/L (1/20th of LC50)
	Brown trout
	LC50 at 40 mg/L

	
	Chronic
	NOEC1
	3.2  mg/L
	Brown trout
	rainbow trout length affected at 66mg/L

	Clopyralid
	Acute 
	NOEC
	5 mg/L (1/20th of LC50)
	Rainbow trout
	LC50 at 103 mg/L 

	
	Chronic
	
	
	
	none available

	Dicamba
	Acute
	NOEC
	1.4 mg/L (1/20th LC50)
	Rainbow trout
	LC50 at 28 mg/L

	
	Chronic
	
	
	
	none available

	Glyphosate (no surfactant)
	Acute
	NOEC
	0.5 mg/L (1/20th/LC50)
	Rainbow trout
	LC50 at 10 mg/L 

	
	Chronic
	NOEC
	2.57 mg/L2
	Rainbow trout
	Life-cycle study in minnows; LOAEL not given

	Glyphosate with POEA surfactant
	Acute 
	NOEC
	0.065 mg/L (1/20th of LC50)
	Rainbow trout
	LC50 at 1.3 mg/L for fingerlings (surfactant formulation)

	
	Chronic
	NOEC
	0.36 mg/L
	salmonids
	estimated from full life-cycle study of minnows (surfactant formulation)

	Imazapic
	Acute
	NOEC
	100 mg/L
	all fish
	at 100 mg/L, no statistically sig. mortality

	
	Chronic
	NOEC
	100 mg/L
	fathead minnow
	No treatment related effects to hatch or growth

	Imazapyr
	Acute 
	NOEC
	5 mg/L (1/20th  LC50)
	trout, catfish, bluegill
	LC50 at 110-180 mg/L for North American species

	
	Chronic
	NOEC
	43.1 mg/L
	Rainbow
	“nearly significant” effects on early life stages at 92.4 mg/L

	Metsulfuron methyl
	Acute 
	NOEC
	10 mg/L
	Rainbow
	lethargy, erratic swimming at 100 mg/L

	
	Chronic
	NOEC
	4.5 mg/L
	Rainbow
	standard length effects at 8 mg/L

	Picloram
	Acute
	NOEC
	0.04 mg/L (1/20th LC50)
	Cutthroat trout
	LC50 at 0.80 mg/L

	
	Chronic
	NOEC
	0.55 mg/L
	Rainbow trout
	body weigh and length of fry reduced at 0.88 mg/L

	Sethoxydim
	Acute 
	NOEC
	0.06 mg/L (1/20th LC50)
	Rainbow trout
	LC50 of Poast at 1.2 mg/L3

	
	Chronic
	NOEC
	
	
	none available

	Sulfometuron methyl
	Acute 
	NOEC
	7.3 mg/L
	Fathead minnow
	No signs of toxicity at highest doses tested

	
	Chronic
	NOEC
	1.17 mg/L
	Fathead minnow
	No effects on hatch, survival or growth at highest doses tested

	Triclopyr acid
	Acute
	NOEC
	0.26 mg/L (1/20th LC50)
	Chum salmon
	LC50 at 5.3 mg/L4

	
	Chronic
	NOEC
	104 mg/L
	Fathead minnow
	Reduced survival of embryo/larval stages at 140 mg/L

	Triclopyr BEE
	Acute
	
	0.012 mg/L
	Bluegill sunfish
	LC50 at 0.25 mg/L

	
	Chronic4
	NOEC
	104 mg/L
	Fathead minnow
	Reduced survival of embryo/larval stages at 140 mg/L

	2,4-D
	Acute (ester)
	NOEC
	0.05 mg/L (1/20th LC50)
	several species
	LC50 at 1 mg/L

	
	Chronic (amine)
	NOEC
	10 mg/L
	sunfish
	LOEC not reported

	NPE Surfactants
	Acute6
	NOEC
	0.2 mg/L (1/20th LC50)
	fathead minnow, rainbow trout
	LC50 at 4.0 mg/L

	
	Chronic7
	NOEC
	1.0 mg/L
	trout
	no LOEL given

	A  Partial loss of equilibrium was not statistically significant, did not occur in exposures less than 96 hours, and did not occur in another study.  EPA set the NOEC at 100 mg/L for rainbow trout.

1 Chronic value for brown trout (sensitive sp.) was estimated using relative potency in acute and chronic values for rainbow trout, and the acute value for brown trout.

2  Estimated from minnow chronic NOEC using the relative potency factor method (SERA Glyphosate 2003).

3 This is the LC50 for the Poast formulation, which contains a toxic solvent.  Exposures to Poast are about 100 times more hazardous than exposures to technical grade sethoxydim (i.e. active ingredient) (Durkin 2001 Sethoxydim, p. 4-18).

4  Using Wan et al. (1989) value for lethal dose.

5 Chronic and subchronic data for triclopyr are limited to triclopyr TEA.  No data is available for triclopyr BEE.

6 Exposure includes small percentage of NP and NP1-2E (Bakke 2003).

7 Chronic exposure is from degredates NP1EC and NP2EC, because NPE breaks down rapidly and NPEC’s are more persistent (Bakke 2003).

These values were reviewed and agreed upon by Shawna Bautista, USDA Forest Service, and Rick Golden, NOAA Fisheries on March 18, 2005.

The August update to this table simply added an explanatory footnote for sethoxydim.

The June 2006 update simply changes the values used in calculating the hazard quotients from red to bold black, to improve readability when printed.

January 2008 updated added aminopyralid.


