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List of Municipal Water Sources found on the Wallowa-
Whitman National Forest 
Several towns, recreation sites and other infrastructure facilities found in or near National Forest 
System Lands rely on the Forest for municipal water. The following lists those drawing municipal 
or domestic water, the watershed source and acres, and the approximate population served
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General Herbicide Properties in Relation to Soil 
General characteristics for the proposed herbicides are displayed below; these were compiled 
from the R6 2005 FEIS, label information and SERA Risk Assessments, the Mount Hood 
National Forest and Columbia River Gorge National Scenic Area (Oregon side) Site-Specific 
Invasive Plant Treatment FEIS, and the Deschutes, Ochoco and Crooked River National 
Grasslands Invasive Plants EIS.  

Chlorsulfuron 
Studies on the effects of chlorsulfuron on soil biota include lab and field studies on nematodes; 
fungi; populations of actinomycetes, bacteria, and fungi; and soil microorganisms. 

· No effects of chlorsulfuron were found for soil biota at recommended application 
rates, with the exception of transient decreases in soil nitrification.  

· The ‘no observable effects concentration’ for soil is 10 mg/kg, based on cellulose 
and protein degradation. 

· Chlorsulfuron degrades in aerobic soil.  

· Non-microbial hydrolysis plays an important role in chlorsulfuron breakdown, 
and hydrolysis rates increase as pH increases.  

· Adsorption to soil particles, which affects the runoff potential of chlorsulfuron, is 
strongly related to the amount of organic material in the soil.  

· Chlorsulfuron adsorption to clay is low.  

· Chlorsulfuron is moderately mobile at high pH.  

· Leaching is reduced when pH is less than six.  

· Modeling results indicate that runoff would be negligible in sandy or loamy soils.  

· In clay soils, off-site loss could be substantial (up to about 55 percent of the 
applied amount) in regions with annual rainfall rates of 15 to 250 inches. 

Clopyralid 
Studies of clopyralid effects on soil invertebrates have been conducted, including field studies on 
the effects to microorganisms.  

· Soil concentrations from USDA Forest Service applications are expected to be 
1,000 less than concentrations that would cause toxic effects. Therefore, no 
effects to soil invertebrates or microorganisms are expected from use of 
clopyralid.  

· Clopyralid is degraded by soil microbes, with an estimated half-life of 14 to 29 
days, meaning that one-half of the amount applied remains in the soils after 90 
days, one-fourth of the applied amount remains after 28 to 58 days, one –eighth 
after 42 to 87 days, and so on. 

· Increased soil moisture decreases degradation time.  
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· Clopyralid is weakly adsorbed and has a moderate leaching potential overall but 
high leaching potential in sandy soils. 

· Modeling results indicate clopyralid runoff is highest in clay soils with peaks after 
rainfall events.  

· Clopyralid percolation is highest in sandy loam soils. 

Glyphosate 
Numerous soil bacteria, fungi, invertebrates, and other microorganisms have been studied for 
effects of glyphosate application. 

· Studies suggest glyphosate does not adversely affect soil organisms.  

· Glyphosate is readily metabolized by soil microorganisms and some species can 
use glyphosate as a sole source of carbon. 

· It is degraded by microbial action in both soil and water.  

· Sylvia and Jarstfer (1997) found that after 3 years, pine trees in plots with grassy 
invasive plants had 75 percent fewer mycorrhizal root tips than plots that had 
been treated 3 times per year with a mixture of glyphosate and metsulfuron 
methyl to remove invasive plants. 

· Glyphosate degrades in soil, with an estimated half-life of 30 days.  

· Glyphosate is highly soluble, but adsorbs rapidly and binds tightly to soil.  

· Glyphosate has low leaching potential because it binds so tightly to soil.  

· Modeling results indicate glyphosate runoff is highest in loam soils with peaks 
after the first rainfall. 

Imazapic 
Imazapic is a relatively new herbicide, and there are no studies on the effects of imazapic on 
either soil invertebrates or soil microorganisms.  

· If imazapic was extremely toxic to soil microorganisms, it is reasonable to assume 
that secondary signs of injury to microbial populations would have been reported.  

· Imazapic degrades in soil, with a half-life of about 113 days.  

· Half-life is decreased by the presence of microflora.  

· Imazapic is primarily degraded by microbes and it does not degrade appreciably 
under anaerobic conditions.  

· Imazapic is weakly adsorbed in high soil pH, but adsorption increases with lower 
pH (acidic soils) and increasing clay and organic matter content.  

· Field studies indicate that imazapic remains in the top 12 to 18 inches of soil and 
do not indicate any potential for imazapic to move with surface water.  

· Modeling results indicate imazapic runoff is highest in clay and loam soils with 
peaks after the first rainfall.  
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· Imazapic percolation is highest in sandy soils. 

Imazapyr 
There are no studies on the effects of imazapyr on soil invertebrates, and incomplete information 
on the effects on soil microorganisms. 

· One study indicates cellulose decomposition, a function of soil microorganisms, 
can be decreased by soil concentrations higher than concentrations expected from 
USDA Forest Service applications.  

· There is no basis for asserting adverse effects to soil microorganisms. 

· Imazapyr degrades in soil, with a half-life of 25 to 180 days.  

· Degradation rates are highly dependent on microbial action.  

· Anaerobic conditions slow degradation.  

· Adsorption increases with time as soil dries and is reversible.  

· Field studies indicate that imazapyr remains in the top 20 inches of soil and do not 
indicate any potential for imazapyr to move with surface water.  

· In forest field studies, imazapyr did not run off and there was no evidence of 
lateral movement.  

· Modeling results indicate imazapyr runoff is highest in clay and loam soils with 
peaks after the first rainfall.  

· Imazapyr percolation is highest in sandy soils  

Metsulfuron methyl 
Studies on the effects of metsulfuron methyl on soil biota are limited to Pseudomonas species, 
though there are a few studies of insects that live in soil. The lowest observed effect concentration 
is 5 mg/kg, based on the Pseudomonas study. At recommended use rates, no effects are expected 
for insects.  

· Effects to soil microorganisms appear to be transient 

· Metsulfuron methyl degrades in soil, with a variable half-life up to 120 days.  

· Half-life is decreased by the presence of organic matter though microbial 
degradation of metsulfuron methyl is slow.  

· Non-microbial hydrolysis is slow at high pH but rapid at lower pH.  

· Adsorption to soil particles, which affects the runoff potential of metsulfuron 
methyl, increased with increased pH and organic matter.  

· Metsulfuron methyl has low adsorption to clay.  

· Modeling results indicate that off-site movement due to runoff could be 
significant in clay soils. 

· Metsulfuron methyl percolates in sandy soils. 
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Picloram  
Picloram is a restricted use pesticide in the state of Washington, meaning it may only be used by a 
certified applicator (this is also a standard for all herbicide use on the Gifford Pinchot National 
Forest and Columbia River Gorge National Scenic Area). The persistence of picloram increases 
with soil concentration, thus increasing the likelihood that it becomes toxic to soil 
microorganisms in the short-term (1 to 3 years). 

· Since picloram is toxic to microorganisms at low levels, toxic effects can last for 
some time after application.  

· Persistence in soils could affect soil microorganisms by decreasing nitrification.  

· Long-term effects to soil microorganisms are unknown.  

· Picloram applied at a typical application rate is likely to change microbial 
metabolism, though detectable effects to soil productivity are not expected.  

· Field studies have not noted substantial adverse effects associated with the normal 
application of picloram that might be expected if soil microbial activity were 
substantially damaged. 

· Substantial effects to soil productivity from the use of picloram over the last 40 
years have not been noted. 

· Picloram has been studied on a number of soil invertebrates.  

· Metabolites may increase toxicity for some soil microorganisms.  

· Picloram has a typical half-life of 90 days.  However, picloram soil degradation 
rates vary in soil, depending on application rate and soil depth.  

· Picloram is water soluble, poorly bound to soils that are low in clays or organics, 
has a high leaching potential, and is most toxic in acidic soil.  

· Picloram should not be used on coarse-textured soils with a shallow water table, 
where groundwater contamination is most likely to occur. 

· Picloram percolation is highest in loam and sandy soils. However, modeling 
results indicate picloram runoff (not percolation) is highest in clay soils.  

Sethoxydim  
Sethoxydim has not been studied on soil invertebrates.  

· Assays of soil microorganisms noted transient shifts in species composition at soil 
concentration levels far exceeding concentrations expected from USDA Forest 
Service application.  

· No adverse effects to soil organisms are expected. 

· Sethoxydim is degraded by soil microbes, with an estimated half-life of 1 to 60 
days. Adsorption of sethoxydim varies with organic material content. 

· Modeling results indicate sethoxydim runoff is highest in clay and loam soils with 
peaks after the first rainfall. 
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Sulfometuron methyl  
There are no studies on the effects of sulfometuron methyl on soil invertebrates. However, it is 
toxic to soil microorganisms. Microbial inhibition is likely to occur at typical application rates 
and could be substantial. Soil residues may alter composition of soil microorganisms. 
Sulfometuron methyl applied to vegetation at rates to control undesirable vegetation would 
probably be accompanied by secondary changes in the local environment that affect the soil 
microbial community more certainly than direct toxic action of sulfometuron methyl on 
microorganisms. 

· The typical half-life for sulfometuron methyl varies from 10 to 100 days, 
depending on soil texture. Half-life decreases as soil particle size decreases. 
Presence of soil microorganisms also decreases half-life, though microbial 
breakdown occurs slowly. Sulfometuron methyl degradation occurs most rapidly 
at lower pH soils where rates are dominated by hydrolysis. 

· Sulfometuron methyl mobility is generally greater at higher soil pH and lower 
organic matter content. 

· Modeling results indicate sulfometuron methyl runoff is highest in clay and loam 
soils with peaks after the first rainfall. Sulfometuron methyl percolation is highest 
in sandy soils. Monitoring results generally support modeling results. 

· Sulfometuron methyl applied to vegetation at typical application rates would 
probably be accompanied by secondary changes to vegetation that affect the soil 
microbial community more certainly than direct toxic action of sulfometuron 
methyl on soil microorganisms.  

Triclopyr  
The five commercial formulations of triclopyr contain one of two forms of triclopyr, BEE 
(butoxyethyl ester) or TEA (triethylamine). Triclopyr BEE is much more toxic to aquatic 
organisms than triclopyr TEA. A breakdown product, TCP (3,5,6-trichloro-2-pyridinol), is more 
toxic than either form of triclopyr. Site-specific cumulative effects analysis buffer determinations 
need to consider the form of triclopyr used and the proximity of any aquatic triclopyr 
applications, as well as toxicity to aquatic organisms. 

· Triclopyr has not been studied on soil invertebrates. 

· Soil fungi growth was inhibited at concentrations 2 to 5 times higher than 
concentrations expected from USDA Forest Service application rates. 

· Triclopyr has an average half-life in soil of 46 days, while TCP has an average 
half-life in soil of 70 days. Warmer temperatures decrease the time to degrade 
triclopyr. 

· Soil adsorption is increased as organic material increases and decreased as pH 
increases. Triclopyr is weakly adsorbed to soil, though adsorption varies with 
organic matter and clay content. Both light and microbes degrade triclopyr. 
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Sites with Sensitive Soils Identified 
Sites were identified that have a high risk for either contamination to groundwater or relocation 
by wind for select herbicides.  The risk for groundwater contamination is from soluble persistent 
herbicides as detailed in the hydrology analysis.  The main risk is for picloram (Tordon K, 22K) 
and sulfometuron methyl (Oust, Oust XP) in soils coarser than loam, and clopyralid (Reclaim, 
Curtail, Transline) in loamy sand to sand soils according to herbicide labels.  Also, there is a risk 
for wind relocation of chlorsulfuron (Telar, DF, and Glean) if applied on dry fine textured soils; 
chlorsulfuron has strong absorption, especially in clay soils.  Where there is high risk, these 
herbicides were excluded from application unless site specific field verification proves lower risk. 

As a coarse guide, the site locations were correlated to soils from completed soil mapping as of 
June 2008 (Terrestrial Ecosystem Unit Survey for Wallowa Whitman NF Unpublished). Soil clay 
content, saturated conductivity and water table depth were key variables used to delineate high 
risk sites.  Initially, drainage from shallow bedrock soils was considered, though feedback from 
Forest personnel suggested that risk would be low since most of the bedrock is not extensively 
fractured within range soils that are primarily targeted for chemical treatments (Busskohl 2008, 
personal communication).  Soil drainage was also considered within the landscape context.  
Footslope and bottomland soils were deemed higher risk for groundwater contamination than 
upland ridges and steep sideslopes. 

The following sites represent an approximation since these findings rely on geographical 
information system analysis.  Ultimately, the infield examination of soil texture and site context 
will prove the most reliable judgment for appropriate herbicide use.  Table D-1 below shows 
weed sites with target weed species and appropriate herbicide alternatives. 
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 Table D- 1 Wallowa Whitman NF chemical treatment sites with greater risk for groundwater contamination and wind translocation. 

Site Plant 
Code 

Sit
e 

Portion 
Acreage Herbicide1 Herbicide2 Herbicide3 Soil Limitation 

616060011
1 EUES 12 11 Glyphosate Imazapic  Excessively Well Drained, Shallow water 

table 
616070001
7 CADR 27 6 Chlorsulfuron Imazapic Metsulfuron 

methyl 
Excessively Well Drained, Shallow water 
table 

616060018
3 CEDI3 13

4 13 Glyphosate   Excessively Well Drained, Shallow water 
table 

616060004
9 EUES 2 2 Glyphosate Imazapic  Excessively Well Drained, Shallow water 

table 
616060004
8 CEDI3 66 64 Glyphosate   Excessively Well Drained, Shallow water 

table 
616060018
3 CEDI3 13

4 85 Glyphosate   Excessively Well Drained, Shallow water 
table 

616090009
2 ONAC 13 9 Chlorsulfuron Metsulfuron 

methyl  Shallow water table 

616060020
4 CIAR4 8 3 Chlorsulfuron Glyphosate  Shallow water table 

616040000
7 CEMA4 23

2 47 Glyphosate   Well Drained 

616040007
5 CIAR4 67

7 47 Chlorsulfuron   Well Drained 

616040000
7 CEMA4 23

2 50 Glyphosate   Well Drained 

616020002
4 CEDI3 1 1 Glyphosate   Shallow water table 

616020014
1 CEDI3 4 3 Glyphosate   Shallow water table 

616020014
2 CEDI3 1 1 Glyphosate   Shallow water table 

616020022
7 CEMA4 58 11 Glyphosate   Shallow water table 

616010015
4 HYPE 1 1 Metsulfuron 

methyl Glyphosate  Shallow water table 
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Site Plant 
Code 

Sit
e 

Portion 
Acreage Herbicide1 Herbicide2 Herbicide3 Soil Limitation 

616090009
7 CEDI3 8 8 Glyphosate   Shallow water table 

616010007
6 HYPE 10 4 Glyphosate   Well drained 

616010007
8 CEDI3 2 2 Glyphosate   Well drained 

616010007
1 CYOF 7 3 Chlorsulfuron Imazapic Glyphosate Well Drained 

616050000
9 LIDA 3 1 

Metsulfuron 
methyl (forested 

sites) 

Imazapic (in 
native grasses) 

Aquatic labeled 
Glyphosate Well Drained 

616040018
5 CEDI3 1 1 Glyphosate   Well Drained 

616060026
5 CIAR4 6 6 Chlorsulfuron   Well Drained 

616040007
5 CIAR4 67

7 42 Chlorsulfuron   Well Drained 

616010000
1 CIAR4 9 5 Chlorsulfuron   Well Drained 

616070017
2 CIAR4 3 3 Chlorsulfuron Glyphosate  Shallow water table 

616020005
4 CYSC4 11

5 10 Triclopyr Glyphosate  Well Drained 

616070012
3 CEDI3 2 2 Glyphosate   Well Drained 

616070007
5 CYOF 3 3 Chlorsulfuron Imazapic Glyphosate Well Drained 

616070010
4 CYOF 50 21 Chlorsulfuron Imazapic Glyphosate Well Drained 

616070009
9 CYOF 10 3 Chlorsulfuron Imazapic Glyphosate Well Drained 

616070010
9 CYOF 51 45 Chlorsulfuron Imazapic Glyphosate Well Drained 

616090007
0 CEMA4 3 3 Glyphosate   Well Drained 
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Site Plant 
Code 

Sit
e 

Portion 
Acreage Herbicide1 Herbicide2 Herbicide3 Soil Limitation 

616090021
3 CEDI3 2 2 Glyphosate   Well Drained 

616090003
9 CEMA4 23 18 Glyphosate   Well Drained 

616060024
0 CIAR4 88 18 Chlorsulfuron   Well Drained 

616060024
1 CIAR4 9 4 Chlorsulfuron   Well Drained 

616060024
8 CIAR4 28 14 Chlorsulfuron   Well Drained 

616060024
8 CIAR4 28 5 Chlorsulfuron   Well Drained 

616090010
8 LIDA 10 10 

Metsulfuron 
methyl (forested 

sites) 

Imazapic (native 
grasses) 

Aquatic labeled 
Glyphosate Clay 

616090000
2 LIDA 50 37 

Metsulfuron 
methyl (forested 

sites) 

Imazapic (native 
grasses) 

Aquatic labeled 
Glyphosate Clay 

616020000
7 CIAR4 50 22 Chlorsulfuron Glyphosate  Shallow water table 

616090010
5 EUES 14 8 Picloram Glyphosate Imazapic Clay 

616060025
0 CIAR4 1 1 Chlorsulfuron   Well Drained 

616060024
0 CIAR4 88 15 Chlorsulfuron   Well Drained 

616040000
7 CEMA4 23

2 25 Glyphosate   Well Drained 

616040000
7 CEMA4 23

2 13 Glyphosate   Well Drained 

616040007
5 CIAR4 67

7 25 Chlorsulfuron   Well Drained 

616040000
7 CEMA4 23

2 20 Glyphosate   Well Drained 
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Site Plant 
Code 

Sit
e 

Portion 
Acreage Herbicide1 Herbicide2 Herbicide3 Soil Limitation 

616060019
9 EUES 6 3 Glyphosate Imazapic  Well Drained 

616060034
9 PORE5 9 5 Metsulfuron 

methyl   Well Drained 

616090015
6 CIAR4 7 5 Chlorsulfuron   Well Drained 

616090010
9 ONAC 9 7 Clopyralid Chlorsulfuron Metsulfuron Well Drained 

616090010
0 ONAC 10 5 Clopyralid Chlorsulfuron Metsulfuron Well Drained 

616090015
5 CYOF 7 7 Chlorsulfuron Imazapic Glyphosate Well Drained 

616090023
1 CADR 3 2 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616090002
7 CADR 10 3 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616090003
6 CEMA4 18 16 Glyphosate   Well Drained 

616090015
7 CIAR4 7 4 Chlorsulfuron   Well Drained 

616060021
6 CYOF 40 12 Chlorsulfuron Imazapic Glyphosate Well Drained 

616090005
6 CADR 10 5 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070011
6 CEDI3 6 3 Glyphosate   Well Drained 

616070005
2 CEDI3 13 8 Glyphosate   Well Drained 

616070011
9 HYPE 1 1 Glyphosate   Well Drained 

616070010
9 CYOF 51 6 Chlorsulfuron Imazapic Glyphosate Well Drained 
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Site Plant 
Code 

Sit
e 

Portion 
Acreage Herbicide1 Herbicide2 Herbicide3 Soil Limitation 

616070000
6 CADR 6 2 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070007
8 CYOF 6 5 Chlorsulfuron Imazapic Glyphosate Well Drained 

616070007
6 CADR 1 1 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070010
5 PORE5 3 3 Metsulfuron 

methyl   Well Drained 

616070003
4 CIAR4 16 11 Chlorsulfuron   Well Drained 

616070010
4 CYOF 50 29 Chlorsulfuron Imazapic Glyphosate Well Drained 

616070007
4 CADR 1 1 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070003
3 CADR 20 9 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070004
8 CEDI3 9 6 Glyphosate   Well Drained 

616070006
1 TACA8 91

4 88 Imazapic Sethoxydim Glyphosate Well Drained 

616070002
7 CEDI3 30 23 Glyphosate   Well Drained 

616070001
0 CEDI3 75 18 Glyphosate   Well Drained 

616070009
1 CEDI3 3 2 Glyphosate   Well Drained 

616070006
1 TACA8 91

4 53 Imazapic Sethoxydim Glyphosate Well Drained 

616070006
1 TACA8 91

4 33 Imazapic Sethoxydim Glyphosate Well Drained 

616060018
9 CEDI3 2 2 Clopyralid Picloram Glyphosate Clay 
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Site Plant 
Code 

Sit
e 

Portion 
Acreage Herbicide1 Herbicide2 Herbicide3 Soil Limitation 

616070003
3 CADR 20 8 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070004
7 CADR 19 13 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070001
2 CADR 6 3 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070006
5 CEDI3 20 13 Glyphosate   Well Drained 

616070014
5 PORE5 1 1 Metsulfuron 

methyl   Well Drained 

616070006
2 CADR 8 8 Chlorsulfuron Imazapic Metsulfuron 

methyl Well Drained 

616070001
0 CEDI3 75 25 Glyphosate   Well Drained 

616070005
5 CEDI3 9 9 Glyphosate   Well Drained 

616010001
4 CEDI3 79 11 Glyphosate   Well Drained 

616010005
8 CEDI3 20 6 Glyphosate   Well Drained 

616010014
4 HYPE 2 2 Glyphosate   Well Drained 

 

 


	Appendix A – Wallowa-Whitman Forest Plan
	Appendix B – Botany
	Appendix C – Wildlife
	Appendix D – Soil and Water
	Appendix E – Aquatics
	Appendix F – Aerial Modeling Results and Spray Guidelines
	Appendix G – Adjuvants and Drift Reduction Agents
	Appendix H – Social-Economics
	Changes between the DEIS and the FEIS
	Appendix A – Wallowa-Whitman Forest Plan
	Wallowa-Whitman Forest Plan Management Direction
	Hells Canyon National Recreation Area Direction
	Wilderness Minimum Requirements Decision Guide Worksheet
	Wallowa-Whitman Forest Plan (LRMP) Management Direction (USDA 1990)
	Diversity-Chapter 4 pg 2 
	Threatened, Endangered, and Sensitive Species

	Hells Canyon National Recreation Area Direction
	Direction from HCNRA Management Plan (Forest Plan Amendment # 29, USDA 2003)
	Standards from the R6 2005 ROD



	Appendix B – Botany 
	Herbicide Effects to Plants by Active Ingredient
	Potential Herbicide Effects to SOLI
	Determination Statements by Alternative for Each Individual SOLI Location 
	Draft Revegetation Guidelines Document
	Weed Prevention Practices and Analysis Guidelines
	FEIS Annual Implementation Planning Example
	Herbicide Effects to Plants by Active Ingredient
	Acetolactate Synthase (ALS) Inhibitors
	Chlorsulfuron
	Metsulfuron methyl
	Sulfometuron methyl
	Imazapic
	Imazapyr
	Synthetic auxins
	Picloram
	Clopyralid
	Triclopyr 

	EPSP Synthase Inhibitors
	Glyphosate

	Acetyl CoA Caroxylase (ACCase) Inhibitors 
	Sethoxydim



	Potential Herbicide Effects to SOLI 
	Determination Statements by Alternative for each individual SOLI location 
	Draft Revegetation Guidelines Document
	Guidelines for Revegetation of Invasive Weed Sites and Other Disturbed Areas on National Forests and Grasslands in the Pacific Northwest
	This document was printed in full for the DEIS and removed for the FEIS printing.  Information from this document is available on http://fsweb.r6.fs.fed.us/nr/native-plants/project-planning/ 

	Wallowa-Whitman National Forest
	Weed Prevention Practices and Analysis Guidelines
	A. Prevention Strategies and Tactics from the Forest Integrated Noxious Weed Management Plan (1992)
	Project Planning
	Vegetation Management
	Revegetation/Restoration
	Range Management
	Mining
	Recreation
	Travel and Access Management
	Intergovernmental Cooperation
	Wildfire Suppression


	Site Implementation Guide Example
	1. Characterize the Infestation
	2. Develop Site Prescriptions
	3: ESA Consultation (Biological Opinion consistency) 
	4: Forest Plan Compliance Review 
	5: Pesticide Use Proposal 
	6: Restoration 
	7: Coordination
	8: FS Caps 
	Treatment strategy 
	Early Detection Rapid Response (EDRR) Herbicide Use Decision Tree Example



	Appendix C – Wildlife
	Exposure Groups
	Tables 5 – 9 Herbicides
	Summary of Herbicide Effects to Wildlife – Shawna Bautista
	Exposure Groups for Forest Service Sensitive Wildlife
	Effects of the Alternatives on Sensitive Wildlife

	Tables C-5 – C-9 Herbicides
	Table C-8 – Comparison Summary of Herbicides and NPE Surfactant
	Table C-9 – Exposure Scenarios
	Summary of Herbicide Effects to Wildlife 
	DRAFT 
	Prepared by: Shawna L. Bautista, Wildlife Biologist, Invasive Plant EIS 
	US Forest Service, Region 6 Regional Office, Portland, OR 
	February 2005 
	This document was printed in full for the DEIS and removed for the FEIS printing.  Information from this document is available on http://fsweb.r6.fs.fed.us/nr/native-plants/project-planning/ 



	Appendix D – Soil and Water
	List of Municipal Water Sources
	General Herbicide Properties in Relation to Soil
	Sensitive Soil Sites Identified
	List of Municipal Water Sources found on the Wallowa-Whitman National Forest
	General Herbicide Properties in Relation to Soil
	Chlorsulfuron
	Clopyralid
	Glyphosate
	Imazapic
	Imazapyr
	Metsulfuron methyl
	Picloram 
	Sethoxydim 
	Sulfometuron methyl 
	Triclopyr 

	Sites with Sensitive Soils Identified

	Appendix E – Aquatics
	List of Roads with Proposed Chemical Treatments within 100 Feet of a Fish-Bearing Stream
	Effects of Active Ingredients in Herbicide to Aquatic Organisms
	INFISH goals and strategies adopted into the Forest Plan
	List of Roads with Proposed Chemical Treatments within 100 Feet of a Fish-Bearing Stream
	Effects of Active Ingredients in Herbicide to Aquatic Organisms
	Chronic and Acute Exposures
	Clopyralid (Lowest Risk Category)
	Imazapic (Lowest Risk Category)
	Metsulfuron methyl (Lowest Risk Category)
	Chlorsulfuron (Moderate Risk Category)
	Imazapyr (Moderate Risk Category)
	Sulfometuron methyl (Moderate Risk Category)
	Sethoxydim (Poast product, Higher Risk Category)
	Picloram (Higher Risk Category)
	Glyphosate (Higher Risk Category)
	Sub-lethal Effects  
	Effects of Surfactants 
	Off-site drift  
	Runoff  
	Dose Response Assessment 
	Triclopyr (Higher Risk Category)
	Sublethal Effects  
	Aquatic Invertebrates 
	Aquatic Plants 
	Off-site Drift 
	Run-off 
	Dose Response Assessment 
	TCP 




	INFISH Goals and Strategies Adopted into the Forest Plan
	Riparian Management (INFISH A-1) 

	Appendix F – Aerial Modeling Results and 
	Spray Guidelines
	Proposed Aerial Sites, Modeling Results, and Common Practices
	Proposed Aerial Sites, Modeling Results and Common Practices
	Aerial Drift Modeling Results for Wallowa Whitman National Forest
	Introduction
	Project Design Features for Wallowa Whitman National Forest
	Monitoring Results from Other Studies

	AGDISP Model History (derived from users manual) 
	Aerial Spray Guidelines
	Why Aerial Spray? 
	Aerial Spray Control Strategies 
	Spring vs. Fall Treatments 
	Re-treatment Considerations 
	Pre-field Project Preparation 
	Field Project Layout 

	Equipment 
	Aerial Spray Recommendations 



	Appendix G – Adjuvants and Drift Reduction Agents
	Appendix H – Social-Economics
	Restricted Use Alternative Analysis Model
	Chapter 2.3.5 Restricted Use Alternative Analysis Model




