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Dear Mr. Haske: 

The enclosed document contains a biological opinion (Opinion) prepared by the National Marine 
Fisheries Service (NMFS) pursuant to section 7(a)(2) of the Endangered Species Act (ESA) on 
the effects of the proposed treatment of vegetation using herbicides on Bureau of Land 
Management (BLM) lands in Oregon managed under the Federal Land Policy and Management 
Act. This Opinion represents NMFS’ assessment of the statewide program within which 
vegetation treatment will be conducted. This consultation does not address the effects of 
individual, site-specific vegetation treatment conducted by BLM field offices. Site-specific 
treatments will be addressed in subsequent section 7 consultations.  

In this Opinion, NMFS concludes that the proposed action is not likely to jeopardize the 
continued existence of Lower Columbia River (LCR) Chinook salmon (Oncorhynchus
twhawytscha), Upper Willamette River (UWR) Chinook salmon, Upper Columbia River (UCR) 
Chinook salmon, Snake River (SR) spring/summer run Chinook salmon, SR fall run Chinook 
salmon, Columbia River (CR) chum salmon (O. keta), LCR coho salmon (O. kisutch), Oregon 
Coast (OC) coho salmon, Southern Oregon/Northern California Coasts (SONCC) coho salmon, 
SR sockeye salmon (O. nerka), LCR steelhead (O. mykiss), UWR steelhead, Middle Columbia 
River (MCR) steelhead, UCR steelhead, SR steelhead, southern green sturgeon (Acipenser
medirosris), and southern eulachon (Thaleichthys pacificus), or result in the destruction or 
adverse modification of designated critical habitat for LCR, UWR, UCR, SR spring/summer run, 
and SR fall-run Chinook salmon; CR chum salmon; SONCC coho salmon; SR sockeye salmon; 
LCR, UWR, MCR, UCR, and SR steelhead; and southern green sturgeon. Critical habitat for 
LCR coho salmon and eulachon has not yet been proposed or designated. 
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As required by section 7 of the ESA, NMFS is providing an incidental take statement with the 
Opinion. The incidental take statement describes reasonable and prudent measures NMFS 
considers necessary or appropriate to minimize the impact of incidental take associated with this 
action. The take statement sets forth nondiscretionary terms and conditions, including reporting 
requirements, that the BLM must comply with to carry out the reasonable and prudent measures. 
Incidental take from actions that meet these terms and conditions will be exempt from the ESA’s 
prohibition against the take of listed species. 

This document also includes the results of our analysis of the action’s likely effects on essential 
fish habitat (EFH) pursuant to section 305(b) of the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA), and includes two general conservation recommendations to avoid, 
minimize, or otherwise offset potential adverse effects on EFH in addition to further site-specific 
evaluations. Section 305(b) (4) (B) of the MSA requires Federal agencies to provide a detailed 
written response to NMFS within 30 days after receiving these recommendations. 

If the response is inconsistent with the EFH conservation recommendations, the BLM must 
explain why the recommendations will not be followed, including the scientific justification for 
any disagreements over the effects of the action and the recommendations. In response to 
increased oversight of overall EFH program effectiveness by the Office of Management and 
Budget, NMFS established a quarterly reporting requirement to determine how many 
conservation recommendations are provided as part of each EFH consultation and how many are 
adopted by the action agency. Therefore, we request that in your statutory reply to the EFH 
portion of this consultation, you clearly identify the number of conservation recommendations 
accepted.

If you have questions regarding this consultation, please contact Ben Meyer, in the Oregon State 
Habitat Office, at 503.230.5425. 

 Sincerely, 

 William W. Stelle, Jr. 
Regional Administrator  

cc: Todd Thompson, BLM 
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INTRODUCTION

This document contains a biological opinion (Opinion) that was prepared by National Marine 
Fisheries Service (NMFS) in accordance with section 7(b) of the Endangered Species Act of 
1973, as amended (16 U.S.C. 1531, et seq.), and implementing regulations at 50 CFR 402.1 It 
also contains essential fish habitat (EFH) conservation recommendations prepared by NMFS in 
accordance with section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA) (16 U.S.C. 1801, et seq.) and implementing regulations at 50 CFR 600. 
The Opinion and EFH conservation recommendations are both in compliance with section 515 of 
the Treasury and General Government Appropriations Act of 2001 (Data Quality Act) (44 U.S.C. 
3504 (d)(1) and 3516), and underwent pre-dissemination review. The administrative record for 
this consultation is on file at the Oregon State Habitat Office in Portland, Oregon. 

Background and Consultation History 

On November 8, 2005, the Bureau of Land Management (BLM) requested initiation of formal 
consultation on their proposed use of herbicides on BLM lands in 17 western states. The request 
for consultation was accompanied by a Vegetation Treatments Using Herbicides on Bureau of 
Lands Management Lands in 17 Western States Programmatic Draft Environmental Impact 
Statement (DEIS), a Draft Vegetation Treatments on Bureau of Land Management Lands in 17 
Western States Programmatic Environmental Report (PER) and a Draft Biological Assessment 
(BA) for Vegetation Treatments on Bureau of Land Management Lands in 17 Western States.  

On June 26, 2007, NMFS issued an Opinion on the effects of the BLM’s Vegetation Treatment 
Program for 17 Western States (NMFS 2007). NMFS concluded that the proposed action was not 
likely to jeopardize the continued existence of endangered and threatened salmon and trout, and 
threatened green sturgeon. NMFS also concluded that the proposed action was not likely to 
destroy or adversely modify designated critical habitat for threatened ESA-listed species. Since 
this Opinion was completed, Oregon Coast (OC) coho salmon was listed as threatened and 
critical habitat was designated on February 11, 2008 (73 FR 7816); critical habitat for southern 
green sturgeon was designated on May 21, 2009 (FR 23822); and eulachon was proposed for 
listed as threatened on March 13, 2009 (FR 10857).

In June 2007, the BLM published a final environmental impact statement (EIS) (BLM 2007a) 
and in September 2007, the BLM published the record of decision (BLM 2007b). This 
document, referred to as the National EIS, outlined treatment priorities, methods and strategies 
(including an updated list of approved herbicides) and served as a starting point for the BLM’s 
Vegetation Treatments Using Herbicides on BLM Lands in Oregon Project final environmental 
impact statement (FEIS) (BLM 2010).  

On August 5, 2009, NMFS received a letter and the Oregon DEIS from the BLM, requesting 
initiation of formal consultation under section 7(a)(2) of the ESA, and consultation on EFH 

1 With respect to designated critical habitat, the following analysis relied only on the statutory provisions of the 
ESA, and not on the regulatory definition of “destruction or adverse modification” at 50 CFR 402.02. 
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pursuant to section 305(b) of the MSA on the proposed Vegetation Treatments Using Herbicides 
on BLM Lands in Oregon under the Federal Land Policy and Management Act of 1976 
(FLPMA)(43 U.S.C. 1701 et seq.). The alternatives analyzed in the Oregon DEIS are tiered to 
the selected alternative from the National EIS and the BLM determined that the BA for 
Vegetation Treatment on Bureau of Land Management Lands in 17 Western States adequately 
addressed the effects of the alternative analyzed in the Oregon DEIS (BLM 2009). In the letter, 
the BLM reached an ESA section 7 determination of “may affect, likely to adversely affect” 
listed Pacific salmon and steelhead. The letter and DEIS did not address the updated status and 
designated critical habitat for OC coho salmon, designated critical habitat for southern green 
sturgeon, and the proposed listing for eulachon. 

On February 17, 2010 NMFS issued a letter to the BLM stating that there was sufficient 
information received to initiate consultation. On July 28, 2010, NMFS received a copy of the 
FEIS (BLM 2010).

Scope of this Biological Opinion. This Opinion is specific to the activities assessed in 
the FEIS (BLM 2010) and only addresses vegetation treatment methods that are directly related 
to noxious weed treatments, including the control of all invasive plants; the control of pests and 
diseases; the control of native and other non-invasive vegetation in rights-of-way, administrative 
sites, and recreation sites; and, the treatment of vegetation to achieve habitat goals specified in 
the interagency recovery plans or other plans specifically identified as part of recovery or 
delisting plans, conservation strategies, or conservation agreements for Federally listed2 and 
other special status species (FEIS: 7-8, 31-32). Therefore, vegetation management primarily 
focused on commercial timber or salvage activities are not covered in this Opinion. 

Description of the Proposed Action 

Purpose and Need 

The following description of the proposed action is summarized from the BLM’s Oregon FEIS 
(BLM 2010).

Invasive plants are continuing to spread at an increasing rate, and for many species, there is no 
effective means of control currently available to the BLM in Oregon. The ability of non-
herbicide methods to effectively meet all vegetation management objectives is limited. Most 
non-herbicide treatments are generally more expensive than the herbicide treatments, and are 
limited by access requirements such as slope; many species simply cannot be controlled with 
manual, mechanical, biological, or other non-herbicide treatments because their roots are deep 
and readily re-sprout; they are in areas where soil disturbance is not acceptable; access 
limitations prevent treatment; or they would simply reseed into disturbed sites. For many noxious 
weeds, the four herbicides currently available to the BLM in Oregon do not result in effective 
control.

In spite of an aggressive Integrated Vegetation Management program using all available 
treatment methods, invasive plants are spreading, habitats are being degraded, and fuel buildup is 

2 Federally Listed means designated as threatened or endangered under the Endangered Species Act. 
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increasing. About 1.2 million of the 15.7 million acres of BLM lands in Oregon are currently 
infested at some level3 with noxious weeds, and at least 5 million more are infested with other 
invasive plants. They are continuing to spread at an estimated rate of 10 to 15 percent per year 
(Appendix 7 in FEIS), increasing adverse effects to various valued resources. Ecological damage 
from extensive noxious weed infestations is often permanent. Adverse effects include 
displacement of native plants; reduction in habitat and forage for wildlife and livestock; loss of 
Federally Listed and other Special Status species’ habitat; increased soil erosion; reduced water 
quality; reduced soil productivity; reduced wilderness and recreation values; and, changes in the 
intensity and frequency of fires (USFS 2005). Invasive plants also spread to adjacent non-BLM 
lands, increasing control costs for affected landowners and degrading land values.

There are also specific management situations where native and other non-invasive vegetation is
going untreated or only partially treated because available vegetation management methods are 
inefficient or costly. The management of encroaching vegetation within road, power line, 
pipeline, and other rights-of-way and developments is being conducted with non-herbicide 
methods at a higher cost on BLM lands than on adjacent non-BLM lands where herbicides are 
available. The additional costs and reduced effectiveness ultimately affect utility subscribers 
and/or subtract from funds available for other vegetation treatments. Mechanical methods can 
also spread invasive plants. Western juniper is spreading into other native shrub/grass 
communities, capturing available soil water, and altering soils in ways that inhibit retention and 
reestablishment of native plants in those communities. The plant pathogen Sudden Oak Death is 
getting a foothold in southwest Oregon, threatening to kill tanoaks and other plants in the state, 
and leading to plant quarantines on a variety of nursery plants. 

The overarching context for all of the proposed action is the BLM’s Integrated Vegetation 
Management policy. For invasive plants, this policy emphasizes prevention of noxious weeds 
and other invasive plants as the first line of defense. Under this policy, the BLM uses a variety of 
prevention methods including employee and public education, requiring weed-free seed in 
restoration and other revegetation projects (BLM 2006), encouraging weed-free hay for use by 
pack stock, and cleaning project vehicles and other equipment before it enters BLM managed 
lands. Integrated Vegetation Management policy also requires the use of cost-effective methods 
that pose the least risk to humans, natural and cultural resources, and the environment (BLM 
2007). See Integrated Vegetation Management in Chapter 3 of the FEIS for additional detail. 

Because all other known non-herbicide methods are available and being used to the extent 
practicable within existing funding and capabilities, the need for more effective control measures 
translates to a proposal and alternatives to make more herbicides available4 for use on public 
lands administered by the BLM in Oregon. The proposed action would make 14 herbicides 
available to the BLM west of the Cascade mountain range and 17 herbicides available east of the 
Cascade mountain range5 (Table 1) in order to better meet their noxious weed and other 
vegetation management responsibilities. The original proposed action was Alternative 4 of the 

3 Ranging from monocultures to a few plants per acre. 
4 Actual use would depend upon subsequent district or project level analyses and decisions under NEPA. 
5 Districts west of the Cascades are Salem, Eugene, Roseburg, Coos Bay, and Medford. BLM Districts east of the 
Cascades are Lakeview (including the Klamath Falls Resource Area), Prineville, Burns, and Vale. 
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FEIS (BLM 2010). However, the proposed action now includes the addition of Diflufenzopyr + 
Dicamba.6 These include the four herbicides currently available for noxious weed control. 

The proposed herbicides are all included within the 18 herbicides approved in 2007 for use by 
the BLM in the other 16 western states. Uses would be in compliance with the programmatic 
environmental impact statement (PEIS) Mitigation Measures and Standard Operating Procedures 
adopted for use in the 17 western states by the Record of Decision for the PEIS (Appendix 2), as 
well as by current Department of the Interior and BLM Integrated Vegetation Management 
policies and priorities. All herbicide uses would comply with all applicable laws and restrictions, 
and would only be used for the lands and uses for which they are labeled and registered with the 
State of Oregon. 

Proposed Action 

Selection of Alternative 4 in the FEIS, as amended by the BLM, as the proposed action would 
allow the BLM to choose from 14 or 17 herbicides (west and east of the Cascades respectively):

• To treat noxious weeds and other invasive plants as necessary to meet Integrated 
Vegetation Management objectives 

• To treat any vegetation to meet safety and operation objectives in administrative sites, 
recreation sites, and rights-of-way 

• To treat any vegetation as needed to control pests and diseases in state-identified control 
areas, such as Sudden Oak Death in southwest Oregon 

• To treat any vegetation to achieve habitat goals specified in approved recovery plans or 
other plans specifically identified as part of recovery or delisting plans, conservation 
strategies, or conservation agreements for federally listed or other special status species  

No aerial application would be permitted west of the Cascades.  

Administrative sites, recreation sites, and rights-of-way include:  

• Linear utility transmission systems, including multi-purpose corridors 
• BLM and other authorized road or railroad rights-of-way 
• Oil and gas production or gas storage agreement areas and facilities 
• Geothermal, wind, or solar energy production areas and facilities7

• Pumped storage hydro-power production area and facilities 
• BLM-authorized common-material or rock quarries and storage areas (although most 

vegetation management at such sites is for invasive plant control) 
• Federal, State, local or tribal designated fire suppression equipment sites and staging 

areas including helispots 
• Cell phone, microwave, and other transmission sites 

6 Email to Mischa Connine, NMFS, from Todd Thompson, BLM, on August 28, 2010, stating that the BLM is 
adding Diflufenzopyr + Dicamba to the list of pesticides proposed for use.   
7 As of July 2010, there are no approved wind, solar or pumped storage facilities on Oregon BLM lands, but such 
projects might be developed in the future. A proposed wind energy project is under consideration on the Baker 
Resource Area of eastern Oregon. 
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• Mines 
• BLM and Forest Service seed orchards and progeny test sites 
• Public purpose lease areas, including airstrips, schools, parks, etc.
• Interagency special management areas (e.g., reservoirs, military training) 
• Watchable Wildlife, Adventures in the Past, Wild Horse Herd Viewing, Outstanding 

Natural Areas and other BLM designated interpretive sites 
• BLM offices, fire stations, and other facilities 
• Developed campgrounds, picnic areas, trails, overlooks, off-highway vehicles (OHVs) 

staging or parking areas, hang-gliding areas and boat facilities 
• Other administrative and operational sites needed for wildfire suppression, law 

enforcement, search and rescue, inventory, research, resource monitoring or other 
authorized administrative uses 

Description of Herbicide Treatment Methods  

Herbicide treatment methods include the application of formulations containing 16 active 
ingredients (AIs) to treat vegetation on approximately 45,200 acres of BLM-administered lands 
in Oregon, annually. The BLM proposes to continue to use existing formulations containing 4 
active ingredients (2,4-D, dicamba, glyphosate, and picloram), but is also proposing to add 13 
new active ingredients (bromacil, chlorsulfuron, clopyralid, diflufenzopyr + dicamba, diuron, 
fluridone, hexazinone, imazapic, imazapyr, metsulfuron methyl, sulfometuron methyl, 
tebuthiuron, and triclopyr) to their treatment program (Table 1).  

BLM generally uses several formulations of each active ingredient. Table 1 shows the AIs that 
BLM proposes for use and the projected number of acres that will be treated. BLM also proposes 
to add adjuvants as tank mixtures to increase the efficiency of the herbicides (Table 2). These 
active ingredients and formulations could only be applied for uses, and at application rates, 
specified on the label directions according to the Federal Insecticide, Fungicide, and Rodenticide 
Act (FIFRA)(P.L. 80-102), as amended.  

The BLM determined that the appropriate method for applying herbicides will be dictated by:  
(1) Pesticide labeling restrictions; (2) treatment objective (i.e., removal or reduction);               
(3) accessibility, topography, and size of the treatment area; (4) characteristics of the target 
species and the desired vegetation; (5) location of sensitive areas and potential environmental 
impacts in the immediate vicinity; (6) anticipated costs; equipment limitations; and                     
(7) meteorological and vegetative conditions of the site. 

Application rates will depend on:  (1) The requirements printed on the herbicide label; (2) the 
presence of the target species; (3) the condition of the non-target vegetation; (4) soil type; and
(5) depth to the water table, distance to open water sources, riparian areas and/or protected 
resources. Herbicides may be applied aerially by helicopter or fixed-wing aircraft when very 
large areas require treatment. Manual applications are used to treat small areas or sites 
inaccessible by vehicle. Manual spot treatments target individual plants through herbicide 
injections, applications on cut surfaces, or granular application to the surrounding soil (hand 
crank granular spreader). Backpack sprayers are used as a means of spot treatment, in which the 
herbicide applicator directs a spray hose at target plants. Mechanical equipment (a spray boom or 
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wand attached to a truck, all terrain vehicle (ATV), or other type of vehicle is used to cover a 
larger number of plants. Mechanical application using truck-mounted spraying is primarily 
limited to roadsides and flat areas that are accessible. ATVs can treat weeds in areas that are not 
easily accessible by road, such as hillsides. 

Standard Operating Procedures and Potential Mitigation for Vegetation Treatments 

The standard operating procedures (SOPs) and potential mitigation for herbicide treatments are 
described below.

SOPs. The SOPs identified will be used to reduce adverse effects to environmental and 
human resources from vegetation treatment activities based on guidance in BLM manuals and 
handbooks, regulations, and standard BLM and industry practices (BLM 1981, BLM 1992a, 
BLM 1992b, and USDI 1995). The list is not all encompassing, but is designed to give an 
overview of practices that would be considered when designing and implementing a vegetation 
treatment project on public lands. Effects described in the FEIS are predicated on application of 
the SOPs, that a site-specific determination is made that their application is unnecessary to 
achieve their intended purpose or protection, or that if the parent handbook or policy direction 
evolves, the new direction would continue to provide the appropriate environmental protections.

General

• Prepare an operational and spill contingency plan in advance of treatment.  
•  Conduct a pretreatment survey before applying herbicides.
•  Select the herbicide that is least damaging to the environment while providing the 

desired results.  
•  Select herbicide products carefully to minimize additional impacts from 

degradates, adjuvants, other ingredients, and tank mixtures.
•  Apply the least amount of herbicide needed to achieve the desired result.
•  Follow herbicide product label for use and storage.
•  Have licensed or certified applicators or State-licensed “trainees” apply 

herbicides, or they can be applied by BLM employees under the direct 
supervision of a BLM-certified applicator.

•  Use only USEPA-approved herbicides and follow product label directions and 
“advisory” statements.  

•  Review, understand, and conform to the “Environmental Hazards” section on the 
herbicide product label. This section warns of known herbicide risks to the 
environment and provides practical ways to avoid harm to organisms or to the 
environment.  

•  Consider surrounding land use before assigning aerial spraying as a treatment 
method and avoid aerial spraying near agricultural or densely populated areas.

•   Minimize the size of application area, when feasible.
•  Comply with herbicide-free buffer zones to ensure that drift will not affect crops 

or nearby residents/ landowners.
•  Post treated areas and specify reentry or rest times, if appropriate.  
•   Notify adjacent landowners prior to treatment, if appropriate.  
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•  Keep a copy of Material Safety Data Sheets (MSDSs) at work sites. MSDSs are 
available for review at http:// www.cdms.net/.

•  Keep records of each application, including the active ingredient, formulation, 
application rate, date, time, and location.  

•  Avoid accidental direct spray and spill conditions to minimize risks to resources.  
•  Avoid aerial spraying during periods of adverse weather conditions (snow or rain 

imminent, fog, or air turbulence).  
•  Make helicopter applications at a target airspeed of 40 to 50 miles per hour (mph), 

and at about 30 to 45 feet above ground.
•  Take precautions to minimize drift by not applying herbicides when winds exceed 

>10 mph (>6 mph for aerial applications), or a serious rainfall event is imminent.  
•  Use drift control agents and low volatile formulations.  
•  Conduct pre-treatment surveys for sensitive habitat and Special Status species 

within or adjacent to proposed treatment areas.
•  Consider site characteristics, environmental conditions, and application 

equipment in order to minimize damage to non-target vegetation.  
•  Use drift reduction agents, as appropriate, to reduce the drift hazard to non-target 

species.
•  Turn off application equipment at the completion of spray runs and during turns 

to start another spray run.
•  Refer to the herbicide product label when planning revegetation to ensure that 

subsequent vegetation would not be injured following application of the 
herbicide.  

•  Clean OHVs to remove plant material.  
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Table 1.  Herbicides proposed for use in Oregon and estimated* annual treatment acres 
west/east** of the Cascades.

Herbicide Number of Acres Proposed for Annual 
Treatment  

2,4-D  W: 
 E: 

2,300 
600 

Dicamba W: 100 
 E: 1,300 

Glyphosate W: 
  E: 

2,700 
1,200 

Picloram W: 500 
E: 2,500 

Bromacil W: NA 
 E: 900 

Chlorsulfuron  W: NA 
E: 4,100 

Clopyralid W: 300 
E: 2,000 

Diflufenzopyr + Dicamba W: 100 
E: 100 

Diuron W: 100 
E: 1,300 

Fluridone W: 200 
E: 100 

Hexazinone W: 200 
E: 100 

Imazapic W: 500 
E: 13,500 

Imazapyr W: 1,600 
E: 1,000 

Metsulfuron methyl W: 600 
E: 2,300 

Sulfometuron methyl W: 100 
E: 900 

Tebuthiuron W: NA 
E: 300 

Triclopyr W: 2,200 
E: 1,900 

Total W: 10,000 
E: 35,200

*   Numbers rounded up to the nearest 100. 
** West of the Cascades is indicated with a W; east of the Cascades is indicated with an E.  
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Table 2. Adjuvants proposed for use with herbicides listed in Table 1. The BLM has 
suspended the use of the adjuvant, R-11. 

Adjuvant Class Adjuvant Type Trade Name 
   
Surfactant Non-ionic Spec 90/10  
Surfactant Non Optima  
Surfactant Non Induce  
Surfactant Non Actamaster Spray Adjuvant  
Surfactant Non Actamaster Soluble Spray Adjuvant  
Surfactant Non Activator 90  
Surfactant Non LI-700  
Surfactant Non Spreader 90  
Surfactant Non UAP Surfactant 80/20   
Surfactant Non X-77  
Surfactant Non Cornbelt Premier 90  
Surfactant Non Spray Activator 85  
Surfactant Non R-11  
Surfactant Non R-900  
Surfactant Non Super Spread 90   
Surfactant Non Super Spread 7000   
Surfactant Spreader/Sticker   Cohere   
Surfactant Spreader/Sticker   R-56  
Surfactant Spreader/Sticker   Attach  
Surfactant Spreader/Sticker   Bond  
Surfactant Spreader/Sticker   Tactic  
Surfactant Spreader/Sticker   Lastick 
Surfactant Silicone-based    Aero Dyne-Amic   
Surfactant Silicone Dyne-Amic  
Surfactant Silicone Kinetic  
Surfactant Silicone Freeway  
Surfactant Silicone Phase  
Surfactant Silicone Phase II   
Surfactant Silicone Silwet L-77  
Surfactant Silicone Sylgard 309  
Surfactant Silicone Syl-Tac  
Oil-based Silicone  
Oil Silicone Crop Oil Concentrate  
Oil Silicone Crop Oil Concentrate   
Oil Silicone Herbimax  
Oil Silicone Agri-Dex  
Oil Silicone R.O.C. Rigo Oil Conc.  
Oil Silicone Mor-Act  
Oil Methalated Seed Oil Methylated Spray Oil Conc.  
Oil Methalated Seed Oil MSO Concentrate   
Oil Methalated Seed Oil Hasten  
Oil Methalated Seed Oil Super Spread MSO   
Oil Vegetable Oil Amigo   
Oil Vegetable Oil Competitor  
Fertilizer-based Nitrogen-based Quest  
Fertilizer Nitrogen Dispatch  
Fertilizer Nitrogen Dispatch 111  
Fertilizer Nitrogen Dispatch 2N  
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Adjuvant Class Adjuvant Type Trade Name 
Fertilizer Nitrogen Dispatch AMS  
Fertilizer Nitrogen Flame  
Fertilizer Nitrogen Bronc  
Fertilizer Nitrogen Bronc Max  
Fertilizer Nitrogen Bronc Max EDT   
Fertilizer Nitrogen Bronc Plus Dry EDT Bronc Total   
Fertilizer Nitrogen Cayuse Plus   
Special Purpose or 
Utility 

Nitrogen  

Special Purpose or 
Utility 

Nitrogen Tri-Fol  

Special Purpose or 
Utility 

Colorants Hi-Light   

Special Purpose or 
Utility 

Colorants Hi-Light WSP  

Special Purpose or 
Utility 

Colorants Marker Dye  

Special Purpose or 
Utility 

Colorants Signal  

Special Purpose or 
Utility 

Compatibility/Suspension 
Agent EZ MIX  

Special Purpose or 
Utility 

Compatibility/Suspension 
Agent Support  

Special Purpose or 
Utility 

Compatibility/Suspension 
Agent Blendex VHC  

Special Purpose or 
Utility 

Deposition Aid ProMate Impel  

Special Purpose or 
Utility 

Deposition Aid Pointblank  

Special Purpose or 
Utility 

Deposition Aid Strike Zone DF  

Special Purpose or 
Utility 

Deposition Aid Intac Plus

Special Purpose or 
Utility 

Deposition Aid Liberate

Special Purpose or 
Utility 

Deposition Aid Reign  

Special Purpose or 
Utility 

Deposition Aid Weather Gard   

Special Purpose or 
Utility 

Deposition Aid Bivert  

Special Purpose or 
Utility 

Deposition Aid EDT Concentrate   

Special Purpose or 
Utility 

Deposition Aid Sta Put  

Special Purpose or 
Utility 

Defoaming Agent Fighter-F 10  

Special Purpose or 
Utility 

Defoaming Agent Fighter-F Dry  

Special Purpose or 
Utility 

Defoaming Agent Foam Buster   

Special Purpose or 
Utility 

Defoaming Agent Cornbelt Defoamer  
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Adjuvant Class Adjuvant Type Trade Name 
Special Purpose or 
Utility 

Defoaming Agent No Foam  

Special Purpose or 
Utility 

Diluent/Deposition Agent Improved JLB Oil Plus 

Special Purpose or 
Utility Foam Marker  Align  

Special Purpose or 
Utility 

Foam Marker R-160  

Special Purpose or 
Utility Invert Emulsion Agent  Redi-vert II   

Special Purpose or 
Utility Tank Cleaner  Wipe Out  

Special Purpose or 
Utility 

Tank Cleaner  All Clear  

Special Purpose or 
Utility 

Tank Cleaner  Tank and Equipment Cleaner  

Special Purpose or 
Utility 

Tank Cleaner  Kutter  

Special Purpose or 
Utility 

Tank Cleaner  Neutral-Clean  

Special Purpose or 
Utility 

Tank Cleaner  Cornbelt Tank-Aid  

Special Purpose or 
Utility Water Conditioning  Blendmaster   

Special Purpose or 
Utility 

Water Conditioning  Choice  

Special Purpose or 
Utility 

Water Conditioning  Choice Xtra  

Special Purpose or 
Utility 

Water Conditioning  Choice Weather Master   

Special Purpose or 
Utility 

Water Conditioning  Cut-Rate  

Air Quality 

•  Consider the effects of wind, humidity, temperature inversions, and heavy rainfall 
on herbicide effectiveness and risks.

•  Apply herbicides in favorable weather conditions to minimize drift. For example, 
do not treat when winds exceed 10 mph (>6 mph for aerial applications) or 
rainfall is imminent.  

•  Use drift reduction agents, as appropriate, to reduce the drift hazard.  
•  Select proper application equipment (e.g., spray equipment that produces 200- to 

800-micron diameter droplets [spray droplets of 100 microns and less are most 
prone to drift]).

•  Select proper application methods (e.g., set maximum spray heights, use 
appropriate buffer distances between spray sites and non-target resources).
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Soil

•  Minimize treatments in areas where herbicide runoff is likely, such as steep slopes 
when heavy rainfall is expected.

•  Minimize use of herbicides that have high soil mobility, particularly in areas 
where soil properties increase the potential for mobility.  

•  Do not apply granular herbicides on slopes of more than 15% where there is the 
possibility of runoff carrying the granules into non-target areas.

Water Resources 

•  Consider climate, soil type, slope, and vegetation type when developing herbicide 
treatment programs.  

•  Select herbicide products to minimize impacts to water. This is especially 
important for application scenarios that involve risk from active ingredients in a 
particular herbicide, as predicted by risk assessments.  

•  Use local historical weather data to choose the month of treatment.  
•  Considering the phenology of target aquatic species, schedule treatments based on 

the condition of the waterbody and existing water quality conditions.  
•  Plan to treat between weather fronts (calms) and at appropriate time of day to 

avoid high winds that increase water movements, and to avoid potential 
stormwater runoff and water turbidity.  

•  Review hydrogeologic maps of proposed treatment areas. Note depths to 
groundwater and areas of shallow groundwater and areas of surface water and 
groundwater interaction. Minimize treating areas with high risk for groundwater 
contamination.  

•  Conduct mixing and loading operations in an area where an accidental spill would 
not contaminate an aquatic body.  

•  Do not rinse spray tanks in or near waterbodies.
•  Do not broadcast pellets where there is danger of contaminating water supplies.  
•  Minimize the potential effects to surface water quality and quantity by stabilizing 

terrestrial areas as quickly as possible following treatment.  
•  Establish appropriate (herbicide-specific) buffer zones for species/populations 

(Tables 3 and 4).
• Areas with potential for groundwater for domestic or municipal use shall be 

evaluated through the appropriate, validated model(s) to estimate vulnerability to 
potential groundwater contamination, and appropriate mitigation measures shall 
be developed if such an area requires the application of herbicides and cannot 
otherwise be treated with non-herbicide methods.  

•  Use appropriate herbicide-free buffer zones for herbicides not labeled for aquatic 
use based on risk assessment guidance, with minimum widths from water of 100 
feet for aerial, 25 feet for vehicle, and 10 feet for hand spray applications.

•  Maintain buffers between treatment areas and water bodies. Buffer widths should 
be developed based on herbicide and site-specific conditions to minimize impacts 
to waterbodies.
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Wetlands and Riparian Areas 

•  Use a selective herbicide and a wick or backpack sprayer.  
•  Use appropriate herbicide-free buffer zones for herbicides not labeled for aquatic 

use based on risk assessment guidance, with minimum widths from water of 100 
feet for aerial, 25 feet for vehicle, and 10 feet for hand spray applications.

Vegetation

•  Refer to the herbicide label when planning revegetation to ensure that subsequent 
vegetation would not be injured following application of the herbicide.

•  Use native or sterile plants for revegetation and restoration projects to compete 
with invasive plants until desired vegetation establishes.

•  Use weed-free feed for horses and pack animals. Use weed-free straw and mulch 
for revegetation and other activities.

•  Identify and implement any temporary domestic livestock grazing and/or 
supplemental feeding restrictions needed to enhance desirable vegetation recovery 
following treatment. Consider adjustments in the existing grazing permit, to 
maintain desirable vegetation on the treatment site.  

•  Minimize the use of terrestrial herbicides (especially bromacil, diuron, and 
sulfometuron methyl) in watersheds with downgradient ponds and streams if 
potential impacts to aquatic plants are identified.  

•  Establish appropriate (herbicide-specific) buffer zones (Tables 3 and 4) around 
downstream water bodies, habitats, and species/populations of interest. Consult 
the ecological risk assessments (ERAs) prepared for the PEIS for more specific 
information on appropriate buffer distances under different soil, moisture, 
vegetation, and application scenarios.

•  Limit the aerial application of chlorsulfuron and metsulfuron methyl to areas with 
difficult land access, where no other means of application are possible.  

•  Do not apply sulfometuron methyl aerially.  
•  When necessary to protect Special Status plant species, implement all 

conservation measures for plants presented in the Appendix 5 of the BLM 
National EIS (BLM 2007b).

Fish and Other Aquatic Organisms

•  Use appropriate buffer zones based on label and risk assessment guidance.  
•  Minimize treatments near fish-bearing waterbodies during periods when fish are 

in life stages most sensitive to the herbicide(s) used, and use spot rather than 
broadcast or aerial treatments.  

•  Use appropriate application equipment/method near water bodies if the potential 
for off-site drift exists.  

•  For treatment of aquatic vegetation: (1) Treat only that portion of the aquatic 
system necessary to meet vegetation management objectives; (2) use the 
appropriate application method to minimize the potential for injury to desirable 
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vegetation and aquatic organisms; and (3) follow water use restrictions presented 
on the herbicide label.

•  Limit the use of terrestrial herbicides (especially diuron) in watersheds with 
characteristics suitable for potential surface runoff that have fish-bearing streams 
during periods when fish are in life stages most sensitive to the herbicide(s) used.  

•  To protect Special Status fish and other aquatic organisms, implement all 
conservation measures for aquatic animals presented in Appendix 5 of the BLM 
National EIS (2007b). 

• Establish appropriate herbicide-specific buffer zones for water bodies, habitats, or 
fish or other aquatic species of interest (Tables 5 and 6, and recommendations in 
individual ERAs).  

•  Consider the proximity of application areas to salmonid habitat and the possible 
effects of herbicides on riparian and aquatic vegetation. Maintain appropriate 
buffer zones around salmonid-bearing streams.  

•  At the local level, consider effects to Special Status fish and other aquatic 
organisms when designing treatment programs.  

Threatened, Endangered, and Sensitive Species

•  Provide clearances for Special Status species before treating an area as required 
by Special Status Species Program policy. Consider effects to Special Status 
species when designing herbicide treatment programs.  

•  Use a selective herbicide and a wick or backpack sprayer to minimize risks to 
Special Status plants.  

•  Avoid treating vegetation during time-sensitive periods (e.g., nesting and 
migration, sensitive life stages) for Special Status species in area to be treated. 

Potential Mitigation. The following potential mitigation measures were identified to 
respond to adverse effects identified in the FEIS. The mitigation measures listed below are in 
addition to mitigation measures identified in the BLM National EIS (BLM 2007b) and in 
addition to the SOPs described above. 

Water Resources

•  To protect domestic water sources, no herbicide treatments should occur within 
100 feet of a well or 200 feet of a spring or known diversion used as a domestic 
water source, unless a written waiver is granted by the user or owner.

•  Site-specific analyses for roadside treatments should specifically consider that 
drainage structures lead to streams, and that normal buffer distances, herbicide 
selection, and treatment method selection may need to be changed accordingly, 
particularly where those ditches are connected to streams with ESA-listed or other 
Special Status species.  

•  Buffer intermittent stream channels when there is a prediction of rain (including 
thunderstorms) within 48 hours.  

•  Proposals to boom or aerially spray herbicides within 200 feet of streams that are 
within 1,000 feet upstream from a public water supply intake, or spot apply 
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herbicides within 100 feet of streams that are within 500 feet upstream from a 
public water supply intake, will include coordination with the Oregon Department 
of Environmental Quality (ODEQ) and the municipality to whom the intake 
belongs.

• No aerial spraying is allowed west of the Cascades. 

Fish

•  Use of adjuvants with limited toxicity and low volumes is recommended for 
applications near aquatic habitats. 

NMFS relied on the foregoing description of the proposed action, including all features identified 
to reduce adverse effects, to complete this consultation. To ensure that this Opinion remains 
valid, NMFS requests that the action agency or applicant keep NMFS informed of any changes 
to the proposed action. 

Action Area 

Action area means all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action (50 CFR 402.02). For this consultation, the 
action area includes all BLM lands where the herbicide treatments will be administered in the 
state of Oregon. The BLM manages about 15.7 million acres in Oregon, or about 25 percent of 
the lands in the state (Figure 1). About 2.3 million of these acres lay west of the Cascades, about 
2.1 million of which was assigned to the BLM by the O&C Act of 1937 to be managed primarily 
for sustained timber production. BLM lands are organized into nine districts within Oregon 
(Salem, Eugene, Roseburg, Coos Bay, Medford, Vale, Prineville, Burn, and Lakeview). The 
action area for the MSA consultation includes waterways in Oregon with EFH for Chinook and 
coho salmon (Figure 1).  
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ENDANGERED SPECIES ACT BIOLOGICAL OPINION

Section 7(a)(2) of the ESA requires Federal agencies to consult with NMFS to ensure that their 
actions are not likely to jeopardize the continued existence of endangered or threatened species, 
or adversely modify or destroy their designated critical habitat. The Opinion that follows records 
the results of the interagency consultation for this proposed action. To complete the jeopardy 
analysis presented in this Opinion, NMFS reviewed the status of each listed species10 considered 
in this consultation, the environmental baseline in the action area, the effects of the action, and 
cumulative effects (50 CFR 402.14(g)). From this analysis, NMFS determined whether effects of 
the action were likely, in view of existing risks, to appreciably reduce the likelihood of both the 
survival and recovery of the affected listed species. 

For the critical habitat adverse modification analysis, NMFS considered the status of the entire 
designated area of the critical habitat considered in this consultation, the environmental baseline 
in the action area, the likely effects of the action on the function and conservation role of the 
affected critical habitat, and cumulative effects. NMFS used this assessment to determine 
whether, with implementation of the proposed action, critical habitat would remain functional, or 
retain the current ability for the primary constituent elements (PCEs) to become functionally 
established, to serve the intended conservation role for the species.11

If the action under consultation is likely to jeopardize the continued existence of an ESA-listed 
species, or destroy or adversely modify critical habitat, NMFS must identify any reasonable and 
prudent alternatives for the action that avoid jeopardy or destruction or adverse modification of 
critical habitat and meet other regulatory requirements (50 CFR 402.02). 

Status of the Species and Critical Habitat 

The summaries that follow describe the status of the ESA-listed species, and their designated 
critical habitats, that occur within the geographic area of this proposed action and are considered 
in this Opinion. More detailed information on the status and trends of these listed resources, and 
their biology and ecology, can be found in the listing regulations and critical habitat designations 
published in the Federal Register (Table 7).

10 An ESU of Pacific salmon (Waples 1991) and a “distinct population segment” (DPS) (Policy Regarding the 
Recognition of District Vertebrate Population; 61 FR 4721, Feb 7, 1996) are both “species” as defined in Section 3 
of the ESA. 
11 Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, NMFS 
(November 7, 2005) (Application of the “Destruction or Adverse Modification” Standard Under Section 7(a)(2) of 
the Endangered Species Act). 
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Table 7. Federal Register notices for final rules that list threatened and endangered species, 
designate critical habitats, or apply protective regulations to listed species 
considered in this consultation. Listing status: ‘T’ means listed as threatened 
under the ESA; ‘E’ means listed as endangered; “P” means proposed. 

Species Listing Status Critical Habitat Protective Regulations

Marine and Anadromous Fish 

Chinook salmon (Oncorhynchus tshawytscha)
 Lower Columbia River  T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Willamette River T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Columbia River spring-run E 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 ESA section 9 applies 
 Snake River spring/summer run T 6/28/05; 70 FR 37160 10/25/99; 64 FR 57399 6/28/05; 70 FR 37160 
 Snake River fall-run T 6/28/05; 70 FR 37160 12/28/93; 58 FR 68543 6/28/05; 70 FR 37160 
Chum salmon (O. keta)
 Columbia River T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Coho salmon (O. kisutch)
 Lower Columbia River T 6/28/05; 70 FR 37160 Not applicable 6/28/05; 70 FR 37160 
 Oregon Coast T 2/11/08; 73 FR 7816 2/11/08; 73 FR 7816 2/11/08; 73 FR 7816 

Southern 
Coasts

Oregon / Northern California T 6/28/05; 70 FR 37160 5/5/99; 64 FR 24049 6/28/05; 70 FR 37160 

Sockeye salmon (O. nerka)
 Snake River E 6/28/05; 70 FR 37160 12/28/93; 58 FR 68543 ESA section 9 applies 
Steelhead (O. mykiss)
 Lower Columbia River  T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Willamette River T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Middle Columbia River T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Columbia River  T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 2/018/06; 71 FR 5178  
 Snake River Basin T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Green sturgeon (Acipenser medirosris
 Southern  T 4/07/06; 71 FR 17757 10/09/09; 74 FR 52300 P 5/21/09; 74 FR 23822 
Eulachon (Thaleichthys pacificus)
 Eulachon PT 3/13/09; 74 FR 10857 Not applicable Not applicable 

It is also likely that climate change will play an increasingly important role in determining the 
abundance of ESA-listed species, and the conservation value of designated critical habitats, in 
the Pacific Northwest. During the last century, average regional air temperatures increased by 
1.5°F, and increased up to 4°F in some areas (USGCRP 2009). Warming is likely to continue 
during the next century as average temperatures increase another 3 to 10°F (USGCRP 2009). 
Overall, about one-third of the current cold-water fish habitat in the Pacific Northwest is likely to 
exceed key water temperature thresholds by the end of this century (USGCRP 2009).

Precipitation trends during the next century are less certain than for temperature but more 
precipitation is likely to occur during October through March and less during summer, and more 
of the winter precipitation is likely to fall as rain rather than snow (ISAB 2007, USGCRP 2009). 
Where snow occurs, a warmer climate will cause earlier runoff so stream flows in late spring, 
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summer, and fall will be lower and water temperatures will be warmer (ISAB 2007, USGCRP 
2009).

Higher winter stream flows increase the risk that winter floods in sensitive watersheds will 
damage spawning redds and wash away incubating eggs (USGCRP 2009). Earlier peak stream 
flows will also flush some young salmon and steelhead from rivers to estuaries before they are 
physically mature, increasing stress and the risk of predation (USGCRP 2009). Lower stream 
flows and warmer water temperatures during summer will degrade summer rearing conditions, in 
part by increasing the prevalence and virulence of fish diseases and parasites (USGCRP 2009). 
Other adverse effects are likely to include altered migration patterns, accelerated embryo 
development, premature emergence of fry, and increased competition and predation risk from 
warm-water, non-native species (ISAB 2007). 

The earth’s oceans are also warming, with considerable inter-annual and inter-decadal variability 
superimposed on the longer-term trend (Bindoff et al. 2007). Historically, warm periods in the 
coastal Pacific Ocean have coincided with relatively low abundances of salmon and steelhead, 
while cooler ocean periods have coincided with relatively high abundances (Scheuerell and 
Williams 2005, Zabel et al. 2006, USGCRP 2009). Ocean conditions adverse to salmon and 
steelhead may be more likely under a warming climate (Zabel et al. 2006). 

Status of the Species. Over the past few decades, the sizes and distributions of the 
populations considered in this Opinion generally have declined due to natural phenomena and 
human activity, including the operation of hydropower systems, over-harvest, hatcheries, and 
habitat degradation. Enlarged populations of terns, seals, sea lions, and other aquatic predators in 
the Pacific Northwest have been identified as factors that may be limiting the productivity of 
some Pacific salmon and steelhead populations (Bottom et al. 2005, Fresh et al. 2005).

The status of the species was described in the NMFS 2007 Opinion. However, the NMFS 2007 
Opinion covered the status of the species across Idaho, Washington, Oregon, and California, and 
did not cover OC coho or eulachon. The status of the species specific to Oregon, along with the 
status of OC coho and eulachon is described below.

Willamette and Lower Columbia (WLC) Recovery Domain. Species in the WLC 
Recovery Domain include LCR Chinook, UWR Chinook, CR chum, LCR coho, LCR steelhead, 
and UWR steelhead. The WLC-technical recovery team (TRT) identified 107 demographically 
independent populations of those species (Table 8), including 47 populations that spawn within 
Oregon. These populations were further aggregated into strata, groupings above the population 
level that are connected by some degree of migration, based on ecological subregions. All 107 
populations use parts of the mainstem of the Columbia River and the Columbia River estuary 
that flow through Oregon for migration, rearing, and smoltification. 
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The WLC-TRT recommended viability criteria12 that follow the VSP framework and described 
biological or physical performance conditions that, when met, indicate a population or species 
has a 5% or less risk of extinction over a 100 year period (McElhany et al. 2006, see also, NRC 
1995). McElhany et al. (2007) applied those criteria to populations in Oregon and found that the 
combined extinction risk is very high for LCR Chinook, UWR Chinook salmon, CR chum 
salmon, LCR coho salmon, and moderate for LCR steelhead and UWR steelhead, although the 
status of those species with populations in Washington is still under assessment.  

Table 8. Demographically-independent populations in the WLC Recovery Domain and 
spawning populations in Oregon. 

Species Populations 
In WLC 

Spawning 
Populations 
In Oregon 

LCR Chinook salmon 32 12 
UWR Chinook salmon 7 7 
CR chum salmon 17 8 
LCR coho salmon 24 9 
LCR steelhead 23 6 
UWR steelhead 4 5 

LCR Chinook salmon. This species includes all naturally-spawned populations of 
Chinook salmon in the Columbia River and its tributaries from its mouth at the Pacific Ocean 
upstream to a transitional point between Washington and Oregon east of the Hood River and the 
White Salmon River; the Willamette River to Willamette Falls, Oregon, exclusive of spring-run 
Chinook salmon in the Clackamas River; and progeny of seventeen artificial propagation 
programs. The WLC-TRT identified 32 historical populations of LCR Chinook salmon – seven 
in the coastal subregion, six in the Columbia Gorge, and nine in the western Cascades. Twelve of 
those populations occur within the action area (Table 9) and only Sandy River late fall Chinook 
is considered “viable” (McElhany et al. 2007).

The major factors limiting recovery of LCR Chinook salmon include altered channel 
morphology, loss of habitat diversity, excessive sediment, high water temperature, reduced 
access to spawning/rearing habitat, and harvest impacts (NMFS 2006). 

12 Overall viability risk for all populations: “extinct or very high” means greater than 60% chance of extinction 
within 100 years; “relatively high” means 60 to 25% risk of extinction in 100 years; “moderate” means 25 to 5% 
risk of extinction in 100 years, “low or negligible” means 5 to 1% risk of extinction in 100 years; “very low” means 
less than 1% chance of extinction in 100 years; and NA means not available. A low or negligible risk of extinction is 
considered viable.  
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Table 9. LCR Chinook salmon populations spawning in Oregon.

Stratum Spawning 
Population 
In Oregon 

(Watershed) 

Overall 
Viability 

Risk  
Ecological
Subregion Run Timing 

Coast Range Fall 

Young Bay Very High 
Big Creek Very High 
Clatskanie Relatively High 
Scappoose Very High 

Columbia Gorge 

Spring Hood Very High 
Early fall (“tule”) Upper Gorge Very High 

Fall Hood Very High 
Lower Gorge Very High 

West Cascade Range 

Spring Sandy Moderate 

Early fall (“tule”) Clackamas Very High 
Sandy Very High 

Late fall (“bright”) Sandy Low 

UWR Chinook salmon. The species includes all naturally spawned populations of 
spring-run Chinook salmon in the Clackamas River and in the Willamette River, and its 
tributaries, above Willamette Falls, Oregon, and progeny of seven artificial propagation 
programs. All seven historical populations of UWR Chinook salmon identified by the WLC-TRT 
occur within the action area and are contained within a single ecological subregion, the western 
Cascade Range (Table 10); only the Clackamas population is characterized as “viable” 
(McElhany et al. 2007).

The major factors limiting recovery of UWR Chinook salmon identified by NMFS include 
lost/degraded floodplain connectivity and lowland stream habitat, degraded water quality, high 
water temperature, reduced streamflow, and reduced access to spawning/rearing habitat (NMFS 
2006).

Table 10. UWR Chinook salmon populations.  

Stratum Spawning  
Population 
In Oregon 

(Watershed) 

Overall 
Viability 

Risk  Ecological Subregion Run Timing 

West Cascade Range Spring 

Clackamas Low 
Molalla Relatively High  
North Santiam Very high 
South Santiam Very high 
Calapooia Very high 
McKenzie Moderate 
Middle Fork Willamette Very high 
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CR chum salmon. This species includes all naturally-spawned populations of 
chum salmon in the Columbia River and its tributaries in Washington and Oregon, and progeny 
of three artificial propagation programs. The WLC-TRT identified 17 historical populations of 
CR chum salmon and aggregated these into four strata (Myers et al. 2006). Unlike other species 
in the WLC Recovery Domain, CR chum salmon spawning aggregations were identified in the 
mainstem Columbia River. These aggregations generally were included in the population 
associated with the nearest river basin. Three strata and eight historical populations of CR chum 
salmon occur within the action area (Table 11); of these, none are “viable” (McElhany et al.
2007).

The major factors limiting recovery of CR chum salmon include altered channel morphology, 
loss of habitat diversity, excessive sediment, reduced streamflow, harassment of spawners, and 
harvest impacts (NMFS 2006). 

Table 11. CR chum salmon populations spawning in Oregon.  

Stratum Spawning 
Population In 

Oregon 
(Watershed) 

Overall 
Viability 

Risk  Ecological Subregion Run Timing 

Coast Range Fall 

Young’s Bay Very high 

Big Creek Very high 
Clatskanie Very high 
Scappoose Very high 

Columbia Gorge Fall 
Lower Gorge Very high 
Upper Gorge Very high 

West Cascade Range Fall Clackamas Very high 
Sandy Very high 

LCR coho salmon. This species includes all naturally-spawned populations of 
coho salmon in the Columbia River and its tributaries in Washington and Oregon, from the 
mouth of the Columbia up to and including the Big White Salmon and Hood rivers; in the 
Willamette River to Willamette Falls, Oregon; and progeny of 25 artificial propagation 
programs. The WLC-TRT identified 24 historical populations of LCR coho salmon and divided 
these into two strata based on major run timing: early and late (Myers et al. 2006). Three strata 
and nine historical populations of LCR coho salmon occur within the action area (Table 12). Of 
these nine populations, Clackamas River is the only population characterized as “viable” 
(McElhany et al. 2007).

The major factors limiting recovery of LCR coho salmon include degraded floodplain 
connectivity and channel structure and complexity, loss of riparian areas and large wood 
recruitment, degraded stream substrate, loss of stream flow, reduced water quality, and impaired 
passage (NMFS 2007a). 
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Table 12. LCR coho salmon populations spawning in Oregon.  

Stratum Spawning 
Population 
In Oregon 

(Watershed) 

Overall 
Viability 

Risk 
Ecological
Subregion 

Run 
Type 

Coast Range N 

Young’s Bay Very High 
Big Creek Very High 
Clatskanie River Relatively High 
Scappoose River Relatively High 

Columbia 
Gorge N and S 

Lower Gorge Very High 
Upper Gorge NA 
Hood River Very high 

West Cascade 
Range S Clackamas River Low 

Sandy River Relatively High 

LCR steelhead. The species includes all naturally-spawned anadromous steelhead 
populations below natural and manmade impassable barriers in streams and tributaries to the 
Columbia River between and including the Cowlitz and Wind rivers, Washington; in the 
Willamette and Hood rivers, Oregon; and progeny of ten artificial propagation programs; but 
excluding all steelhead from the Upper Willamette River basin above Willamette Falls, Oregon, 
and from the Little and Big White Salmon rivers, Washington. The WLC-TRT identified 23 
historical populations of LCR steelhead (Myers et al. 2006). Three strata and six historical 
populations of LCR steelhead occur within the action area (Table 13). Of the populations in 
Oregon, only Clackamas is “viable” (McElhany et al. 2007).

The major factors limiting recovery of LCR steelhead include altered channel morphology, 
lost/degraded floodplain connectivity and lowland stream habitat, excessive sediment, high water 
temperature, reduced streamflow, and reduced access to spawning/rearing habitat (NMFS 
2006A).

Table 13. LCR steelhead populations spawning in Oregon.

Stratum Population 
Spawning In 

Oregon 
(Watershed) 

Overall 
Viability 

Risk  Ecological Subregion 
Run Timing 

Columbia Gorge 

Summer Hood River Very High 

Winter 
Lower Gorge Relatively High 
Upper Gorge Moderate 
Hood River Moderate 

West Cascade Range Winter 
Clackamas Low 
Sandy Relatively High 

UWR steelhead. This species includes all naturally-spawned anadromous 
steelhead populations below natural and manmade impassable barriers in the Willamette River, 
Oregon, and its tributaries upstream from Willamette Falls to the Calapooia River. The WLC-
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TRT identified four historical populations of UWR steelhead, all with winter run timing and all 
within Oregon (Myers et al. 2006). One stratum and five historical populations of UWR 
steelhead occur within the action area (Table 14), although the west-side tributaries population 
was included only because it is important to the species as a whole, and not because it is 
independent. Of these five populations, none are “viable” (McElhany et al. 2007).

The major factors limiting recovery of UWR steelhead include lost/degraded floodplain 
connectivity and lowland stream habitat, degraded water quality, high water temperature, 
reduced streamflow, and reduced access to spawning/rearing habitat (NMFS 2006). 

Table 14. UWR steelhead populations.

Stratum Population 
Spawning 
In Oregon 

(Watershed) 

Overall 
Viability 

Risk  Ecological Subregion Run Type 

West Cascade Range Winter 

Molalla Moderate 
North Santiam Moderate 
South Santiam Moderate 
Calapooia Moderate 
West-side Tributaries Moderate 

Interior Columbia (IC) Recovery Domain. Species in the IC Recovery Domain relevant 
to this Opinion include MCR steelhead. The IC-TRT identified 82 demographically-independent 
populations of those species based on genetic, geographic (hydrographic), and habitat 
characteristics (Table 15). In some cases, the IC-TRT further aggregated populations into “major 
groupings” based on dispersal distance and rate, and drainage structure, primarily the location 
and distribution of large tributaries (IC-TRT 2003). Of the 82 populations identified, 24 have all 
or part of their spawning range in Oregon, and all 82 use the lower mainstem of the Snake River, 
the mainstem of the Columbia River, and the Columbia River estuary, or part thereof, in Oregon 
for migration, rearing, and smoltification. 

Table 15. MCR steelhead spawning populations in the IC Recovery Domain in Oregon. 

Species Populations 
In IC 

Spawning 
Populations 
In Oregon 

MCR steelhead 17 10 

The IC-TRT also recommended viability criteria that follow the VSP framework (McElhany et
al. 2006) and described biological or physical performance conditions that, when met, indicate a 
population or species has a 5% or less risk of extinction over a 100-year period (IC-TRT 2007, 
see also, NRC 1995). As of this writing, the IC-TRT has applied the viability criteria to 68 
populations, although it has only completed a draft assessment for 55 populations (see IC-TRT - 
Current Status Assessments, as of April 21, 2006, available from NMFS Northwest Region, 
Protected Resources Division, Portland, Oregon). Of those assessments, the only population that 

-29-



Vegetation Treatments Using Herbicides on BLM Lands in Oregon

112

the TRT found to be viable was the North Fork John Day population of MCR steelhead. The 
strength of this population is due to a combination of high abundance and productivity, and good 
spatial structure and diversity, although the genetic effects of the large number of out-of-species 
strays and of natural spawners that are hatchery strays are still significant long-term concerns. 

UCR spring-run Chinook salmon. This species includes all naturally-spawned 
populations of Chinook salmon in all river reaches accessible to Chinook salmon in Columbia 
River tributaries upstream of the Rock Island Dam and downstream of Chief Joseph Dam in 
Washington (excluding the Okanogan River), the Columbia River from a straight line connecting 
the west end of the Clatsop jetty (south jetty, Oregon side) and the west end of the Peacock jetty 
(north jetty, Washington side) upstream to Chief Joseph Dam in Washington, as well as progeny 
of six artificial propagation programs. The IC-TRT identified four independent populations of 
UCR spring-run Chinook salmon in the upriver tributaries of Wenatchee, Entiat, Methow, and 
Okanogan (extirpated), but no major groups due to the relatively small geographic area affected 
(IC-TRT 2003, McClure et al. 2005). Although none of these populations spawn in Oregon, they 
all use the Columbia River mainstem and estuary so all adult and juvenile individuals of this 
species must pass through part of the action area. The IC-TRT considered that this species, as a 
whole, is at high risk of extinction because all extant populations are at high risk (IC-TRT - 
Current Status Assessments, as of April 21, 2006, available from NMFS Northwest Region, 
Protected Resources Division, Portland, Oregon).

The major factors limiting recovery of UWR spring-run Chinook salmon include altered channel 
morphology and floodplain, riparian degradation and loss of in-river large wood, reduced 
streamflow, impaired passage, hydropower system mortality, and harvest impacts (NMFS 2006). 

SR spring/summer run Chinook salmon. This species includes all naturally-
spawned populations of spring/summer run Chinook salmon in the mainstem Snake River and 
the Tucannon River, Grande Ronde River, Imnaha River, and Salmon River subbasins; and 
progeny of fifteen artificial propagation programs. The IC-TRT identified 31 historical 
populations of SR spring/summer run Chinook salmon, and aggregated these into major 
population groups (IC-TRT 2003, McClure et al. 2005). This species includes those fish that 
spawn in the Snake River drainage and its major tributaries, including the Grande Ronde River 
and the Salmon River, and that complete their adult, upstream migration past Bonneville Dam 
between March and July. Of the 31 historical populations of SR spring/summer run Chinook 
salmon identified by the IC-TRT, seven occur entirely or partly within Oregon (Table 16). Each 
of these populations is part of the Grande Ronde and Imnaha River major group, and all face a 
high risk of extinction (IC-TRT - Current Status Assessments, as of April 21, 2006, available 
from NMFS Northwest Region, Protected Resources Division, Portland, Oregon). 

The major factors limiting recovery of SR spring/summer run Chinook salmon include altered 
channel morphology and floodplain, excessive sediment, degraded water quality, reduced 
streamflow, and hydropower system mortality (NMFS 2006). 
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Table 16. SR spring/summer run Chinook salmon populations in Oregon.

Viability Assessment Spawning 
Major Group Populations In Oregon Abundance Spatial Overall 

(Watershed) Productivity Diversity Viability 
Risk Risk Risk 

Wenaha River High Moderate High 
Wallowa-Lostine River High Moderate High 
Minam River High Moderate High Grande Ronde 

And Catherine Creek High Moderate High 
Imnaha Rivers Upper Grande Ronde High High High 

Imnaha River mainstem High Moderate High 
Big Sheep Creek High Moderate High 

SR fall-run Chinook salmon. This species includes all naturally-spawned 
populations of fall-run Chinook salmon in the mainstem Snake River below Hells Canyon Dam, 
and in the Tucannon River, Grande Ronde River, Imnaha River, Salmon River, and Clearwater 
River, and progeny of four artificial propagation programs. The IC-TRT identified three 
populations of this species, although only the lower mainstem population exists at present, and it 
spawns in the lower mainstems of the Clearwater, Imnaha, Grande Ronde, Salmon and Tucannon 
rivers (IC-TRT 2003, McClure et al. 2005). The IC-TRT has not completed a viability 
assessment of this species.  

The major factors limiting recovery of SR fall-run Chinook salmon include reduced 
spawning/rearing habitat, degraded water quality, hydropower system mortality, and harvest 
impacts (NMFS 2006). 

  SR sockeye salmon. This species includes all anadromous and residual sockeye 
salmon from the Snake River basin, Idaho, and artificially-propagated sockeye salmon from the 
Redfish Lake captive propagation program. The IC-TRT identified historical sockeye production 
in at least five Stanley Basin lakes and in lake systems associated with Snake River tributaries 
currently cut off to anadromous access (e.g., Wallowa and Payette lakes), although current 
returns of SR sockeye are extremely low and limited to Redfish Lake (IC-TRT 2007). SR 
sockeye salmon do not spawn in Oregon, but all adult and juvenile individuals of this species 
must pass through part of the action area.

The major factors limiting recovery of SR sockeye salmon include altered channel morphology 
and floodplain, reduced streamflow, impaired passage, and hydropower system mortality (NMFS 
2006).

MCR steelhead. This species includes all naturally-spawned anadromous 
steelhead populations below natural and artificial impassable barriers in streams from above the 
Wind River, Washington, and the Hood River, Oregon (exclusive), upstream to, and including, 
the Yakima River, Washington, excluding steelhead from the Snake River basin; and progeny of 
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seven artificial propagation programs. The IC-TRT identified 20 historical populations of MCR 
steelhead in major groups (IC-TRT 2003, Mc Lure et al. 2005). Ten populations of MCR 
steelhead occur in Oregon, divided among three major groups (Table 17). Of the 20 historical 
populations of MCR steelhead identified by the IC-TRT, only the North Fork John Day 
population currently meets viability criteria, and none of the major groups or the species are 
considered viable (IC-TRT - Current Status Assessments, as of April 21, 2006, available from 
NMFS Northwest Region, Protected Resources Division, Portland, Oregon).  

The major factors limiting recovery of MCR steelhead include altered channel morphology and 
flood plain, excessive sediment, degraded water quality, reduced streamflow, impaired passage, 
and hydropower system mortality (NMFS 2006). 

Table 17. MCR steelhead populations in Oregon.

Major Group Population (Watershed) 

Cascade East Slope Tributaries 
Fifteenmile Creek 
Deschutes Eastside Tributaries 
Deschutes Westside Tributaries 

John Day River 

Lower Mainstem John Day River 
North Fork John Day River 
Middle Fork John Day River 
South Fork John Day River 
Upper Mainstem John Day River 

Walla Walla and Umatilla rivers Umatilla River 
Walla Walla River * 

The Walla Walla population also occurs partly in Washington. 

UCR steelhead. This species includes all naturally-spawned anadromous 
steelhead populations below natural and manmade impassable barriers in streams in the 
Columbia River basin upstream from the Yakima River, Washington, to the U.S.-Canada border, 
and progeny of six artificial propagation programs. Four independent populations of UCR 
steelhead were identified by the IC-TRT in the same upriver tributaries as for the previous 
species (i.e., Wenatchee, Entiat, Methow, and Okanogan) and, similarly, no major population 
groupings were identified due to the relatively small geographic area involved (IC-TRT 2003, 
McClure et al. 2005). None of these populations spawn in Oregon, although all adult and 
juvenile individuals of this species must pass through part of the action area. The IC-TRT has not 
completed a viability assessment of this species, although all extant populations are considered to 
be at high risk of extinction (IC-TRT - Current Status Assessments, as of April 21, 2006, 
available from NMFS Northwest Region, Protected Resources Division, Portland, Oregon).

The major factors limiting recovery of UCR steelhead include altered channel morphology and 
flood plain, riparian degradation and loss of in-river large wood, excessive sediment, degraded 
water quality, reduced streamflow, hydropower system mortality, harvest impacts, and hatchery 
impacts (NMFS 2006). 
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SRB steelhead. This species includes all naturally-spawned anadromous steelhead 
populations below natural and manmade impassable barriers in streams in the Snake River basin 
of southeast Washington, northeast Oregon, and Idaho, and progeny of six artificial propagation 
programs. These fish are genetically differentiated from other interior Columbia steelhead 
populations and spawn at higher altitudes (up to 6,500 feet) after longer migrations (more than 
900 miles). The IC-TRT identified 24 populations in five major groups (IC-TRT 2003, Mc Lure 
et al. 2005). Of those, six populations divided among three major groups spawn in Oregon 
(Table 18). The IC-TRT has not completed a viability assessment of this species.  

The major factors limiting recovery of SRB steelhead include altered channel morphology and 
flood plain, excessive sediment, degraded water quality, reduced streamflow, hydropower system 
mortality, harvest impacts, and hatchery impacts (NMFS 2006). 

Table 18. SRB steelhead populations in Oregon. 

Major Group Population (Watershed) 

Grande Ronde  

Lower Grande Ronde 
Joseph Creek 
Wallowa River 
Upper Grande Ronde 

Imnaha River Imnaha River 
Hells Canyon Tributaries Hells Canyon Tributaries 

Oregon Coast (OC) Salmon Recovery Domain. The OC recovery domain includes one 
species, the OC coho salmon, and includes Oregon coastal streams south of the Columbia River 
and north of Cape Blanco. Streams and rivers in this area drain west into the Pacific Ocean, and 
vary in length from less than a mile to more than 210 miles in length. All, with the exception of 
the largest, the Umpqua River, drain from the crest of the Coast Range. The Umpqua transects 
the Coast Range and drains from the Cascade Mountains. The OC recovery domain covers cities 
along the coast and inland, including Tillamook, Lincoln City, Newport, Florence, Coos Bay and 
Roseburg, and has substantial amounts of private forest and agricultural lands. It also includes 
portions of the Siuslaw and Umpqua National Forests, lands managed by the U.S. Bureau of 
Land Management, and the Tillamook and Elliott State Forests. 

OC coho salmon. This species includes all naturally-spawned populations of coho 
salmon in Oregon coastal streams south of the Columbia River and north of Cape Blanco, and 
progeny of five artificial propagation programs. The OC-TRT identified 56 historical 
populations, grouped into five major “biogeographic strata,” based on consideration of historical 
distribution, geographic isolation, dispersal rates, genetic data, life history information, 
population dynamics, and environmental and ecological diversity (Table 19) (Lawson et al.
2007). The OC-TRT concluded that, if recent past conditions continue into the future, OC coho 
salmon are moderately likely to persist over a 100-year period without artificial support, and 
have a low to moderate likelihood of being able to sustain their genetic legacy and long-term 
adaptive potential for the foreseeable future (Wainwright et al. 2007).
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The major factors limiting recovery of OC coho salmon include altered stream morphology, 
reduced habitat complexity, loss of overwintering habitat, excessive sediment, high water 
temperature, and variation in ocean conditions (NMFS 2006). 

Table 19. OC coho salmon populations in Oregon.

Stratum Population Type Stratum Population Type 
Necanicum PI  Alsea FI 

North 
Coast 

Ecola D Mid-
Coast 
(cont.) 

Big (Alsea) D 
Arch Cape D Vingie D 
Short Sands D Yachats D 
Nehalem FI Cummins D 
Spring D Bob D 
Watseco D Tenmile D 
Tillamook FI Rock D 
Netarts D Big (Siuslaw) D 
Rover D China D 
Sand D Cape D 
Nestucca FI Berry D 
Neskowin D Sutton D 

Mid-
Coast 

Salmon PI  
Lakes 

Siuslaw FI 
Devils D Siltcoos PI 
Siletz FI Tahkenitch PI 
Schoolhouse D Tenmile PI 
Fogarty D  

Umpqua 
Lower Umpqua FI 

Depoe D Middle Umpqua FI 
Rocky D North Umpqua FI 
Spencer D South Umpqua FI 
Wade D  

Mid-
South
Coast 

Threemile  D 
Coal D Coos FI 
Moolack D Coquille FI 
Big (Yaquina) D Johnson D 
Yaquina FI Twomile D 
Theil D Floras PI 
Beaver PI Sixes PI 

  Population type “D” means dependent; “FI” means functionally independent; and “PI” 
  means potentially independent.    

Southern Oregon and Northern California Coasts (SONCC) Recovery Domain. The 
SONCC recovery domain includes one ESA-listed species: the SONCC coho salmon. The 
SONCC recovery domain extends from Cape Blanco, Oregon, to Punta Gorda, California. This 
area includes many small-to-moderate-sized coastal basins, where high quality habitat occurs in 
the lower reaches of each basin, and three large basins (Rogue, Klamath and Eel) where high 
quality habitat is in the lower reaches, little habitat is provided by the middle reaches, and the 
largest amount of habitat is in the upper reaches of the subbasins. 

SONCC coho salmon. This species includes all naturally-spawned populations of 
coho salmon in coastal streams between Cape Blanco, Oregon, and Punta Gorda, California; and 
progeny of three artificial propagation programs. The SONCC-TRT identified 50 populations 
that were historically present based on consideration of historical distribution, geographic 
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isolation, dispersal rates, genetic data, life history information, population dynamics, and 
environmental and ecological diversity (Williams et al. 2006). In some cases, the SONCC-TRT 
also identified groups of populations referred to as “diversity strata” largely based on the 
geographical arrangement of the populations and basin-scale environmental and ecological 
characteristics. Of those populations, 13 strata and 17 populations occur within the action area 
(Table 20). The SONCC-TRT has not yet developed viability criteria for use in setting recovery 
goals.

The major factors limiting recovery of SONCC coho salmon include loss of channel complexity, 
loss of estuarine and floodplain habitat, loss of riparian habitat, loss of in-river wood, excessive 
sediment, degraded water quality, high water temperature, reduced streamflow, unscreened water 
diversions, and structures blocking fish passage (NMFS 2006). 

Table 20. SONCC coho salmon populations in Oregon.  

Population Population 
Type River Basin Subbasin 

Elk River  FI 
Mill Creek  D 
Hubbard Creek  E 
Brush Creek  D 
Mussel Creek  D 
Euchre Creek  E 
Rogue River * Lower Rogue River PI 

Illinois River* FI 
Mid Rogue/Applegate* FI 
Upper Rogue River FI 

Hunter Creek  D 
Pistol River  D 
Chetco River  FI 
Winchuck River  PI 
Smith River *  FI 
Klamath River * Middle Klamath River PI 

Upper Klamath River FI 
  *Populations that also occur partly in California.  

Population type “D” means dependent; “E” means ephemeral; 
“FI” means functionally independent; and “PI” means potentially 
independent.  

Southern green sturgeon. In North America, spawning populations of green 
sturgeon are currently found in only three river systems: the Sacramento and Klamath rivers in 
California and the Rogue River in southern Oregon. Green sturgeon are known to range from 
Baja California to the Bering Sea along the North American continental shelf, primarily within 
the 110 meter contour. During the late summer and early fall, subadults and nonspawning adult 
green sturgeon frequently can be found aggregating in estuaries along the Pacific coast (Emmett 
et al. 1991, (Moser and Lindley 2007). Particularly large concentrations of green sturgeon from 
both the northern and southern populations occur in the Columbia River estuary, Willapa Bay, 
Grays Harbor and Winchester Bay, with smaller aggregations in Humboldt Bay, Tillamook Bay, 
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Nehalem Bay, and San Francisco and San Pablo bays (Emmett et al 1991, Beamesderfer et al. 
2007). Lindley et al. (2008) reported that green sturgeon make seasonal migratory movements 
along the west coast of North America, overwintering north of Vancouver Island and south of 
Cape Spencer, Alaska. Individual fish from the southern DPS of green sturgeon have been 
detected in these seasonal aggregations. Information regarding the migration and habitat use of 
the southern DPS of green sturgeon has recently emerged. Lindley et al. (2008) presented 
preliminary results of large-scale green sturgeon migration studies, and verified past population 
structure delineations based on genetic work and found frequent large-scale migrations of green 
sturgeon along the Pacific Coast. This work was further expanded by recent tagging studies of 
green sturgeon conducted by Lindley et al. (2008). To date, the data indicate that North 
American green sturgeon are migrating considerable distances up the Pacific Coast into other 
estuaries, particularly the Columbia River estuary. 

Available information on green sturgeon indicates that the mainstem Sacramento River may be 
the last viable spawning habitat for the southern DPS of green sturgeon. The current population 
status of southern DPS green sturgeon is unknown (Beamesderfer et al. 2007, Adams et al. 
2007). The sole population of southern DPS of green sturgeon spawns within the Sacramento 
River basin. Recruitment data for the southern DPS of green sturgeon are essentially nonexistent. 
The southern DPS of green sturgeon population has been relegated to a single spawning area, 
which is, for the most part, outside of its historical spawning area. Coastal migrants, which 
include both adult and subadult life stages, are found from approximately Central California to 
southeastern Alaska with aggregations of southern DPS of green sturgeon occurring in several 
estuaries along the West Coast from California northwards to Washington during the late 
summer and early fall. An aggregation of green sturgeon has also recently been identified off of 
the northwestern tip of Vancouver Island. Although both northern and southern populations mix 
in the ocean and coastal estuaries, it is believed that each DPS maintains a high fidelity to their 
natal watershed and little straying occurs between the two DPSs.

The reduction of the southern DPS of green sturgeon spawning habitat into one reach on the 
Sacramento River increases the vulnerability of this spawning population to catastrophic events. 
Diversity, both genetic and behavioral, provides a species the opportunity to track and adapt to 
environmental changes. As a species’ abundance decreases, and spatial structure of the ESU/DPS 
is reduced, a species has less flexibility to track changes in the environment. The reduction of the 
southern DPS of green sturgeon population to one extant population reduces the potential 
variation of life history expression and genetic diversity within this population. The southern 
DPS of green sturgeon face greater risks to long term persistence of the population due to the 
lack of this flexibility in their current condition.

The southern DPS of green sturgeon is at substantial risk of future population declines (Adams et
al. 2007). The potential threats faced by the green sturgeon include enhanced vulnerability due to 
the reduction of spawning habitat into one concentrated area on the Sacramento River, lack of 
good empirical population data, vulnerability of long-term cold water supply for egg incubation 
and larval survival, loss of juvenile green sturgeon due to entrainment at fish collection facilities 
in Sacramento River’s South Delta and agricultural diversions within the Sacramento River and 
Delta systems, alterations of food resources due to changes in the Sacramento River and Delta 
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habitats, and exposure to various sources of contaminants throughout the basin to juvenile, sub-
adult, and adult life stages.

The southern green sturgeon was recently listed as threatened under the ESA (Table 7). This 
species includes all naturally-spawned green sturgeon that occurs south of the Eel River in 
Humboldt County, California. The principal factor for the decline of southern green sturgeon is 
the reduction of its spawning area to a single known population limited to a small portion of the 
Sacramento River. Unless spawning, green sturgeon are broadly distributed in nearshore marine 
areas from Mexico to the Bering Sea and are commonly observed in bays, estuaries, and 
sometimes the deep riverine mainstem in lower elevation reaches of non-natal rivers along the 
west coast of North America. The principal threat to southern green sturgeon is the reduction of 
available spawning habitats due to the construction of barriers along the Sacramento and Feather 
rivers. Other threats are insufficient flow rates, increased water temperatures, water diversion, 
non-native species, poaching, pesticide and heavy metal contamination, and local fishing.  
In Oregon, green sturgeon have been documented in the Columbia River estuary, Tillamook Bay, 
Yaquina Bay, Winchester Bay (Umpqua River), Coos Bay, and the Rogue River estuary. These 
Oregon coastal bays and estuaries provide over-summering habitat for adult and subadult 
feeding, optimization for growth, and thermal refugia.  

Eulachon. The southern DPS of Eulachon was proposed for ESA as threatened 
on listing March 13, 2009 (Table 7). The southern population includes all naturally-spawned 
populations that occur in rivers south of the Nass River in British Columbia to the Mad River in 
California. Core populations for this species include the Fraser River, Columbia River and 
(historically) the Klamath River. Within the Columbia River, major tributaries that support 
spawning runs include the Grays, Skamokawa, Elochoman, Kalama, Lewis and Sandy rivers. In 
the early 1990s, there was an abrupt decline in the abundance of eulachon returning to the 
Columbia River with no evidence of returning to their former population levels since then (Drake 
et al. 2008). Of the four components of species viability criteria, abundance of southern eulachon 
has declined in the Columbia River to historic low levels, productivity is of concern due to 
climate change, diversity is limited to a single age class, and spatial structure is declining as runs 
sizes dwindle throughout their range (Drake et al. 2008). Based on these factors, the Biological 
Review Team (BRT) determined that the southern eulachon was at “moderate risk” of extinction 
(Drake et al. 2008). 

The BRT identified the following factors affecting the southern eulachon:  (1) Changes in ocean 
conditions due to climate change; (2) peak river flow changes (decoupling spawning and spring 
freshets) due to climate change; (3) dams and water diversions; (4) water quality degradation;
(5) dredging; (6) commercial, recreational and subsistence harvest; (7) disease and predation; (8) 
bycatch; and, (9) natural events, such as the Mt. St. Helens volcano eruptions (Drake et al. 2008).

Status of the Critical Habitat. Climate change, as described in the introduction above, is 
likely to adversely affect the conservation value of designated critical habitats in the Pacific 
Northwest. These effects are likely to include, but are not limited to, depletion of cold water 
habitat and other variations in quality and quantity of tributary spawning, rearing and migration 
habitats and estuarine areas. 
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NMFS designated critical habitat for all species considered in this opinion, except LCR coho 
salmon and eulachon, for which critical habitat has not been proposed or designated (Table 7). 
To assist in the designation of critical habitat for ESA-listed species of salmon and steelhead in 
2005, NMFS convened Critical Habitat Analytical Review Teams, or “CHARTs,” organized by 
major geographic areas that roughly correspond to salmon recovery planning domain (NMFS 
2005). Each CHART consisted of Federal biologists and habitat specialists from NMFS, the Fish 
and Wildlife Service, the Forest Service, and the Bureau of Land Management, with 
demonstrated expertise regarding salmon and steelhead habitat and related protective efforts 
within that domain. 

Each CHART assessed biological information pertaining to areas under consideration for 
designation as critical habitat to identify the areas occupied by listed salmon and steelhead, 
determined whether those areas contained primary constituent elements (PCEs) essential for the 
conservation of those species, and whether unoccupied areas existed within the historical range 
of the listed salmon and steelhead that may also be essential for conservation. The CHART then 
scored each habitat area based on the quantity and quality of the physical and biological features; 
rated each habitat area as having a ‘‘high,’’ ‘‘medium,’’ or ‘‘low’’ conservation value; and 
identified management actions that could affect habitat for salmon and steelhead. 

The NMFS reviews the status of designated critical habitat affected by the proposed action by 
examining the condition and trends of PCEs throughout the designated area. PCEs consist of the 
physical and biological features identified as essential to the conservation of the listed species in 
the documents that designate critical habitat (Tables 21, 22, and 23). 
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Table 21. PCEs of critical habitats designated for ESA-listed salmon and steelhead species 
considered in the Opinion (except SR spring/summer run Chinook salmon, SR 
fall-run Chinook salmon, SR sockeye salmon, and SONCC coho salmon), and 
corresponding species life history events. 

Primary Constituent Elements 
Species 

Life History 
Event Site Type Site Attribute 

Freshwater 
spawning 

Substrate 
Water quality 
Water quantity 

Adult spawning 
Embryo incubation 
Alevin growth and development  

Freshwater 
rearing

Floodplain connectivity 
Forage 
Natural cover 
Water quality 
Water quantity 

Fry emergence 
Fry/parr/smolt 

from gravel 
growth and development 

Freshwater 
migration 

Free of artificial 
Natural cover 
Water quality 
Water quantity 

obstruction Adult sexual maturation 
Adult upstream migration and holding 
Kelt (steelhead) seaward migration 
Fry/parr/smolt growth, development, and seaward migration 

Estuarine 
areas 

Forage  
Free of artificial 
Natural cover 
Salinity 
Water quality 
Water quantity 

obstruction 
Adult sexual maturation and “reverse smoltification”  
Adult upstream migration and holding 
Kelt (steelhead) seaward migration 
Fry/parr/smolt growth, development, and seaward migration 

Nearshore 
marine areas 

Forage 
Free of artificial 
Natural cover 
Water quantity 
Water quality 

obstruction 
Adult growth and sexual maturation 
Adult spawning migration 
Nearshore juvenile rearing 

Offshore 
marine areas 

Forage 
Water quality 

Adult growth and sexual maturation 
Adult spawning migration 
Subadult rearing  
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Table 22. PCEs of critical habitats designated for SR spring/summer run Chinook salmon, 
SR fall-run Chinook salmon, SR sockeye salmon, SONCC coho salmon, and 
corresponding species life history events. 

Primary Constituent Elements 
Species 

Life History 
Event Site Site Attribute 

Spawning 
and juvenile 
rearing areas 

Access (sockeye) 
Cover/shelter 
Food (juvenile rearing) 
Riparian vegetation 
Space (Chinook, coho) 
Spawning gravel 
Water quality 
Water temp (sockeye) 
Water quantity 

Adult spawning 
Embryo incubation 
Alevin growth and development  
Fry emergence from gravel 
Fry/parr/smolt growth and development  

Adult and 
juvenile 
migration 
corridors 

Cover/shelter 
Food (juvenile) 
Riparian vegetation 
Safe passage 
Space 
Substrate 
Water quality 
Water quantity 
Water temperature 
Water velocity 

Adult sexual maturation 
Adult upstream migration and holding 
Kelt (steelhead) seaward migration 
Fry/parr/smolt growth, development, and seaward migration  

Areas for Ocean areas – not identified Nearshore juvenile rearing  
growth and Subadult rearing  
development Adult growth and sexual maturation 
to adulthood Adult spawning migration 
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Table 23. PCEs of critical habitat proposed for southern green sturgeon and corresponding 
species life history events. 

Primary Constituent Elements 
Life History Event 

Site Type Site Attribute 

Freshwater  Food resources  Adult spawning 
riverine Migratory corridor Embryo incubation, growth and development  
system Sediment quality 

Substrate type or size 
Depth 
Water flow  
Water quality 

Water 
Larval emergence, growth and development 
Juvenile metamorphosis, growth and development 

Estuarine 
areas 

Food resources Migratory 
corridor
Sediment quality 
Water flow  
Water depth 
Water quality  

Juvenile growth, development, seaward migration 
Subadult growth, development, seasonal holding, and  
 movement between estuarine and marine areas 
Adult growth, development, seasonal holding, movements  
 between estuarine and marine areas, upstream spawning  
 movement, and seaward post-spawning movement 

Coastal 
marine  
areas 

Food resources 
Migratory corridor 
Water quality 

Subadult growth and development, movement between  
 estuarine and marine areas, and migration between marine  
 areas 
Adult sexual maturation, growth and development,  
 movements between estuarine and marine areas, migration  
 between marine areas, and spawning migration 

Willamette and Lower Columbia River Recovery Domain. Critical habitat was 
designated in the WLC Recovery Domain for UWR spring-run Chinook salmon, LCR Chinook 
salmon, LCR steelhead, UWR steelhead, and CR chum salmon. In addition to the Willamette and 
Columbia river mainstems, important tributaries on the Oregon side of the WLC include Youngs 
Bay, Big Creek, Clatskanie River, and Scappoose River in the Oregon Coast subbasin; Hood 
River in the Gorge; and the Sandy, Clackamas, Molalla, North and South Santiam, Calapooia, 
McKenzie, and Middle Fork Willamette rivers in the West Cascades subbasin. 

The Willamette River, once a highly braided river system, has been dramatically simplified 
through channelization, dredging, and other activities that have reduced rearing habitat by as 
much as 75%. In addition, the construction of 37 dams in the basin blocked access to more than 
435 miles of stream and river spawning habitat. The dams alter the temperature regime of the 
Willamette River and its tributaries, affecting the timing and development of naturally-spawned 
eggs and fry. Agriculture, urbanization, and gravel mining on the valley floor and timber 
harvesting in the Cascade and Coast ranges contribute to increased erosion and sediment loads 
throughout the basin. 

The mainstem Willamette River has been channelized and stripped of large wood. Development 
began to encroach on the riparian forest beginning in the 1870s (Sedell and Froggatt 1984). 
Gregory et al. (2002a) calculated that the total mainstem Willamette River channel area 
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decreased from 41,000 to 23,000 acres between 1895 and 1995. They noted that the lower reach, 
from the mouth of the river to Newberg (river mile [RM] 50), is confined within a basaltic 
trench, and that due to this geomorphic constraint, less channel area has been lost than in 
upstream areas. The middle reach from Newberg to Albany (RM 50 to RM 120) incurred losses 
of 12% primary channel area, 16% side channels, 33% alcoves, and 9% islands. Even greater 
changes occurred in the upper reach, from Albany to Eugene (RM 187). There, approximately 
40% of both channel length and channel area were lost, along with 21% of the primary channel, 
41% of side channels, 74% of alcoves, and 80% of island areas. 

The banks of the Willamette River have more than 96 miles of revetments; approximately half 
were constructed by the Corps. Generally, the revetments were placed in the vicinity of roads or 
on the outside bank of river bends, so that while only 26% of the total length is revetted, 65% of 
the meander bends are revetted (Gregory et al. 2002b). The majority of dynamic sections have 
been armored, reducing adjustments in channel bed and sediment storage by the river, and 
thereby diminishing both the complexity and productivity of aquatic habitats (Gregory et al.
2002c).

Riparian forests have diminished considerably in the lower reaches of the Willamette River 
(Gregory et al. 2002d). Sedell and Frogatt (1984) noted that agriculture and cutting of streamside 
trees were major agents of change for riparian vegetation, along with snagging of large wood in 
the channel. The reduced shoreline, fewer and smaller snags, and reduced riparian forest 
comprise large functional losses to the river, reducing structural features, organic inputs from 
litter fall, entrained allochthonous materials, and flood flow filtering capacity. Extensive changes 
began before the major dams were built, with navigational and agricultural demands dominating 
the early use of the river. The once expansive forests of the Willamette River floodplain provided 
valuable nutrients and organic matter during flood pulses, food sources for macroinvertebrates, 
and slow-water refugia for fish during flood events. These forests also cooled river temperatures 
as the river flowed through its many channels.  

Gregory et al. (2002d) described the changes in riparian vegetation in river reaches from the 
mouth to Newberg, from Newberg to Albany, and from Albany to Eugene. They noted that the 
riparian forests were formerly a mosaic of brush, marsh, and ash tree openings maintained by 
annual flood inundation. Below the City of Newberg, the most noticeable change was that 
conifers were almost eliminated. Above Newberg, the formerly hardwood-dominated riparian 
forests along with mixed forest made up less than half of the riparian vegetation by 1990, while 
agriculture dominated. This conversion represents a loss of recruitment potential for large wood, 
which functions as a component of channel complexity, much as the morphology of the 
streambed does, to reduce velocity and provide habitat for macroinvertebrates that support the 
prey base for salmon and steelhead. Declining extent and quality of riparian forests have also 
reduced rearing and refugia habitat provided by large wood, shading by riparian vegetation 
which can cool water temperatures, and the availability of leaf litter and the macroinvertebrates 
that feed on it. 

Hyporheic flow in the Willamette River has been examined through discharge measurements and 
was found to be significant in some areas, particularly those with gravel deposits (Fernald et al.
2001). The loss of channel complexity and meandering that fosters creations of gravel deposits 
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decreases the potential for hyporheic flows, as does gravel mining. Hyporheic flow processes 
water and affects its quality on reemerging into the main channel, stabilizing variations in 
physical and chemical water characteristics. Hyporheic exchange was found to be significant in 
the National Water-Quality Assessment of the Willamette Basin (Wentz et al. 1998). In the 
transient storage zone, hyporheic flow is important for ecological functions, some aspects of 
water quality (such as temperature and dissolved oxygen), and some benthic invertebrate life 
stages. Alcove habitat, limited by channelization, combines low hydraulic stress and high food 
availability with the potential for hyporheic flows across the steep hydraulic gradients in the 
gravel separating them from the main channel (Fernald et al. 2001). 

On the mainstem of the Columbia River, hydropower projects, including the Federal Columbia 
River Hydropower System (FCRPS), have significantly degraded salmon and steelhead habitats 
(Bottom et al. 2005, Fresh et al. 2005, NMFS 2005, NMFS 2006). The series of dams and 
reservoirs that make up the FCRPS block an estimated 12 million cubic yards of debris and 
sediment that would otherwise naturally flow down the Columbia and replenish shorelines along 
the Washington and Oregon coasts. 

Industrial harbor and port development are also significant influences on the Lower Willamette 
and Lower Columbia rivers (Bottom et al. 2005, Fresh et al. 2005, NMFS 2005, NMFS 2006). 
Since 1878, 100 miles of river channel within the mainstem Columbia River, its estuary, and 
Oregon’s Willamette River have been dredged as a navigation channel by the Army Corps of 
Engineers. Originally dredged to a 20-foot minimum depth, the Federal navigation channel of the 
Lower Columbia River is now maintained at a depth of 43 feet and a width of 600 feet. The 
Lower Columbia River supports five ports on the Washington State side:  Kalama, Longview, 
Skamania County, Woodland, and Vancouver. These ports primarily focus on the transport of 
timber and agricultural commodities. In addition to loss of riparian habitat, and disruption of 
benthic habitat due to dredging, high levels of several sediment chemicals, such as arsenic and 
polycyclic aromatic hydrocarbons (PAHs), have been identified in Lower Columbia River 
watersheds in the vicinity of the ports and associated industrial activities. 

The most extensive urban development in the Lower Columbia River subbasin occurs in the 
Portland/Vancouver area. Outside of this major urban area, the majority of residences and 
businesses rely on septic systems. Common water quality issues with urban development and 
residential septic systems include higher water temperatures, lowered dissolved oxygen, 
increased fecal coliform bacteria, and increased chemicals associated with pesticides and urban 
runoff.

The Columbia River estuary has lost a significant amount of tidal marsh and tidal swamp habitat 
that are critical to juvenile salmon and steelhead, particularly small or ocean-type species 
(Bottom et al. 2005, Fresh et al. 2005, NMFS 2005, NMFS 2006). Edges of marsh areas provide 
sheltered habitats for juvenile salmon and steelhead where food, in the form of amphipods or 
other small invertebrates which feed on marsh detritus, is plentiful, and larger predatory fish can 
be avoided. Historically, floodwaters of the Columbia River inundated the margins and 
floodplains along the estuary, allowing juvenile salmon and steelhead access to a wide expanse 
of low-velocity marshland and tidal channel habitats. In general, the riverbanks were gently 
sloping, with riparian and wetland vegetation at the higher elevations of the river floodplain 
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becoming habitat for salmon and steelhead during flooding river discharges or flood tides. 
Sherwood et al. (1990) estimated that the Columbia River estuary lost 20,000 acres of tidal 
swamps, 10,000 acres of tidal marshes, and 3,000 acres of tidal flats between 1870 and 1970. 
This study further estimated an 80% reduction in emergent vegetation production and a 15% 
decline in benthic algal production. 

Habitat and food-web changes within the estuary, and other factors affecting salmon population 
structure and life histories, have altered the estuary’s capacity to support juvenile salmon 
(Bottom et al. 2005, Fresh et al. 2005, NMFS 2005, NMFS 2006). Diking and filling activities 
that decrease the tidal prism and eliminate emergent and forested wetlands and floodplain 
habitats have likely reduced the estuary’s salmon-rearing capacity. Moreover, water and 
sediment in the lower Columbia River and its tributaries have levels of toxic contaminants that 
are harmful to fish and wildlife (LCREP 2007). Contaminants of concern include dioxins and 
furans, heavy metals, polychlorinated biphenyls (PCBs) and organochlorine pesticides such as 
DDT. Simplification of the population structure and life-history diversity of salmon possibly is 
yet another important factor affecting juvenile salmon viability. Restoration of estuarine habitats, 
particularly diked emergent and forested wetlands, reduction of avian predation by terns, and 
flow manipulations to restore historical flow patterns might significantly enhance the estuary’s 
productive capacity for salmon, although historical changes in population structure and salmon 
life histories may prevent salmon from making full use of the productive capacity of estuarine 
habitats, even in their presently altered state. 

Interior Columbia Recovery Domain. Critical habitat has been designated in the IC 
Recovery Domain, which includes the Snake River basin, for SR spring/summer run Chinook 
salmon, SR fall-run Chinook salmon, UCR spring-run Chinook salmon, SR sockeye salmon, 
MCR steelhead, UCR steelhead, and SRB steelhead. Major tributaries in the Oregon portion of 
the IC Recovery Domain include the Deschutes, John Day, Umatilla, Walla Walla, Grande 
Ronde, and Imnaha rivers. 

Habitat quality in tributary streams in the IC Recovery Domain varies from high quality in 
wilderness and roadless areas to poor in areas subject to heavy agricultural and urban 
development (Wissmar et al. 1994, Carmichael 2006). Critical habitat throughout the IC 
recovery domain has been degraded by intense agriculture, alteration of stream morphology (i.e.,
channel modifications and diking), riparian vegetation disturbance, wetland draining and 
conversion, water withdrawals, livestock grazing, dredging, road construction and maintenance, 
timber harvest, mining, and urbanization. Reduced summer stream flows, impaired water quality, 
and reduction of habitat complexity are common problems for critical habitat in developed areas.

Migratory habitat quality in this area has been severely affected by the development and 
operation of the FCRPS dams and reservoirs in the mainstem Columbia River, Bureau of 
Reclamation tributary projects, and privately-owned dams in the Snake and Upper Columbia 
river basins. For example, construction of Hells Canyon Dam eliminated access to several likely 
production areas in Oregon and Idaho including the Burnt, Powder, Weiser, Payette, Malheur, 
Owyhee, and Boise river basins (Good et al. 2005), and Grande Coulee and Chief Joseph dams 
completely block anadromous fish passage on the upper mainstem Columbia River. 
Hydroelectric development modified natural flow regimes, resulting in higher water 
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temperatures, changes in fish community structure leading to increased rates of piscivorous and 
avian predation on juvenile salmon and steelhead, and delayed migration for both adult and 
juveniles. Physical features of dams such as turbines also kill migrating fish. In-river survival is 
inversely related to the number of hydropower projects encountered by emigrating juveniles. 

Similarly, development and operation of extensive irrigation systems and dams for water 
withdrawal and storage in tributaries have drastically altered hydrological cycles. A series of 
large regulating dams on the middle and upper Deschutes River affect flow and block access to 
upstream habitat, and have extirpated one or more populations from the Cascades Eastern Slope 
major population (IC-TRT 2003). Pelton Round Butte Dam blocked 32 miles of MCR steelhead 
habitat in the mainstem Deschutes below Big Falls and removed the historically-important 
tributaries of the Metolius River and Squaw Creek from production. Similarly, Condit Dam on 
the White Salmon River extirpated another population from the Cascades Eastern Slope major 
group. In the Umatilla River subbasin, the Bureau of Reclamation developed the Umatilla 
Project beginning in 1906. The project blocked access to more than 108 miles of historically 
highly productive tributary habitat for MCR steelhead in upper McKay Creek with construction 
of the McKay Dam and Reservoir in 1927. A flood control and irrigation dam on Willow Creek 
was built near RM 5, completely blocking MCR steelhead access to productive habitat upstream 
in this subbasin. Construction of Lewiston Dam, completed in 1927, eliminated access for Snake 
River basin steelhead and salmon to a major portion of the Clearwater basin. Continued 
operation and maintenance of large water reclamation systems such as the Umatilla Basin and 
Yakima Projects have significantly reduced flows and degraded water quality and physical 
habitat in these rivers.  

Many Oregon stream reaches designated as critical habitat in the IC Recovery Domain are over-
allocated under state water law, with more allocated water rights than existing streamflow 
conditions can support. Irrigated agriculture is common throughout this region and withdrawal of 
water (e.g., reduced summer flows) increases summer stream temperatures, blocks fish 
migration, strands fish, and alters sediment transport (Spence et al. 1996). Reduced tributary 
stream flow has been identified as a major limiting factor for all listed salmon and steelhead 
species in this area except SR fall-run Chinook salmon (NMFS 2005). 

Summer stream temperature is the primary water quality problem, with many stream reaches 
designated as critical habitat listed on the Clean Water Act’s section 303(d) list for water 
temperature. Many areas that were historically suitable rearing and spawning habitat are now 
unsuitable due to high summer stream temperatures. Removal of riparian vegetation, alteration of 
natural stream morphology, and withdrawal of water for agricultural or municipal use all 
contribute to elevated stream temperatures. Contaminants such as insecticides and herbicides 
from agricultural runoff and heavy metals from mine waste are common in some areas of critical 
habitat. 

Oregon Coast Coho Salmon Recovery Domain. In this recovery domain, critical habitat 
has been designated for OC coho salmon. Many large and small rivers supporting significant 
populations of coho salmon flow through this domain, including the Nehalem, Nestucca, Siletz, 
Yaquina, Alsea, Siuslaw, Umpqua, Coos, and Coquille.  
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The historical disturbance regime in the central Oregon Coast Range was dominated by a 
mixture of high and low-severity fires, with a natural rotation of approximately 271 years. Old-
growth forest coverage in the Oregon Coast Range varied from 25-75% during the past 3000 
years, with a mean of 47%, and never fell below 5% (Wimberly et al. 2000). Currently the Coast 
Range has approximately 5% old-growth, almost all of it on Federal lands. The dominant 
disturbance now is timber harvesting on a cycle of 30-100 years, with fires suppressed.

In 2005, ODFW mapped the distribution of streams with high intrinsic potential for coho salmon 
rearing by land ownership categories (ODFW 2005). Agricultural lands and private industrial 
forests have by far the highest percentage of land ownership in high intrinsic potential (HIP) 
areas and along all coho stream miles. Federal lands have only about 20% of coho stream miles 
and 10% of high intrinsic potential (HIP) stream reaches. Because of this distribution, activities 
in lowland agricultural areas are particularly important to the conservation of Oregon coastal 
coho.

The coho assessment concluded that at the scale of the entire domain, pools are generally 
abundant, although slow-water and off-channel habitat (which are important refugia for coho 
during high winter flows) are limited in the majority of streams when compared to reference 
streams in minimally-disturbed areas. Amounts of large wood in streams are low in all four 
ODFW monitoring areas and land-use types relative to reference conditions. Amounts of fine 
sediment are high in three of the four monitoring areas, and were comparable to reference 
conditions only on public lands. Approximately 62 to 91% of tidal wetland acres (depending on 
estimation procedures) have been lost for functionally and potentially independent populations of 
coho.

As part of the coastal coho assessment, the Oregon Department of Environmental Quality 
(ODEQ) analyzed the status and trends of water quality in the range of OC coho using the 
Oregon water quality index, which is based on a combination of temperature, dissolved oxygen, 
biological oxygen demand, pH, total solids, nitrogen, total phosphates, and bacteria. Using the 
index at the species scale, 42% of monitored sites had excellent to good water quality, and 29% 
show poor to very poor water quality. Within the four monitoring areas, the North Coast had the 
best overall conditions (six sites in excellent or good condition out of nine sites), and the Mid-
South coast had the poorest conditions (no excellent condition sites, and only two out of eight 
sites in good condition). For the 10-year period monitored between 1992 and 2002, no sites 
showed a declining trend in water quality. The area with the most improving trends was the 
North Coast, where 66% of the sites (six out of nine) had a significant improvement in index 
scores. The Umpqua River basin, with one out of nine sites (11%) showing an improving trend, 
had the lowest number of improving sites. 

Southern Oregon and Northern California Coasts Coho Salmon Recovery Domains. 
Critical habitat in this recovery domain was designated for SONCC coho salmon on June 28, 
2005. Many large and small rivers supporting significant populations of coho salmon flow 
through the area, including the Elk, Rogue, Chetco, Smith and Klamath. The following summary 
of critical habitat information in the Elk, Rogue, and Chetco rivers is also applicable to habitat 
characteristics and limiting factors in other basins in this area. 
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The Elk River flows through Curry County, drains approximately 92 square miles (or 58,678 
acres) (Maguire 2001). Major tributaries of the Elk River include the North Fork, South Fork, 
Blackberry Creek, Panther Creek, Butler Creek, and Bald Mountain Creek. The upper portion of 
the Elk River basin is characterized by steeply sloped forested areas with narrow valleys and 
tributary streams that have steep to very steep gradients. Grazing, rural/residential development 
and other agricultural uses are the dominant land uses in the lower portion of the basin (Maguire 
2001). Over half of the Elk River basin is in the Grassy Knob wilderness area. Historical 
logging, mining, and road building have degraded stream and riparian habitats in the Elk River 
basin. Limiting factors identified for salmon and steelhead production in this basin include sparse 
riparian cover, especially in the lower reaches, excessive fine sediment, high water temperatures, 
and noxious weed invasions (Maguire 2001). 

The Rogue River drains approximately 5,160 square miles within Curry, Jackson and Josephine 
counties in southwest Oregon. The mainstem is about 200 miles long and traverses the coastal 
mountain range into the Cascades. The Rogue River estuary has been modified from its historical 
condition. Jetties were built by the Corps in 1960, which stabilized and deepened the mouth of 
the river. A dike that extends from the south shore near Highway 101 to the south jetty was 
completed in 1973. This dike created a backwater for the large shallow area that existed here, 
which has been developed into a boat basin and marina, eliminating most of the tidal marsh.  

The quantity of estuary habitat is naturally limited in the Rogue River. The Rogue River has a 
drainage area of 5,160 square miles, but the estuary at 1,880 acres is one of the smallest in 
Oregon. Between 1960 and 1972, approximately 13 acres of intertidal and 14 acres of subtidal 
land were filled in to build the boat basin dike, the marina, north shore riprap and the other north 
shore developments (Hicks 2005). Jetties constructed in 1960 to stabilize the mouth of the river 
and prevent shoaling have altered the Rogue River, which historically formed a sill during 
summer months (Hicks 2005).  

The Lower Rogue Watershed Council’s watershed analysis (Hicks 2005) lists factors limiting 
fish production in tributaries to Lower Rogue River watershed. The list includes water 
temperatures, low stream flows, riparian forest conditions, fish passage and over-wintering 
habitat. Limiting factors identified for the Upper Rogue River basin include fish passage barriers, 
high water temperatures, insufficient water quantity, lack of large wood, low habitat complexity, 
and excessive fine sediment (RBCC 2006). 

The Chetco River is in the southwest corner of Oregon, almost entirely within Curry County, 
with a drainage of approximately 352 square miles. The Chetco River mainstem is about 56 
miles long, and the upper 28 miles are within the Kalmiopsis Wilderness Area. Elevations in the 
watershed range from sea level to approximately 5,098 feet. The upper portion of the basin is 
characterized by steep, sloping forested areas with narrow valleys and tributary streams that have 
moderately steep to very steep gradient. The lowest 11 miles of the river are bordered by private 
land in rural/residential, forestry, and urban land uses. 

The Chetco River estuary is significantly modified from its historical condition. Jetties were 
erected by the Corps 1957, which stabilized and deepened the mouth of the river. These jetties 
have greatly altered the mouth of the Chetco River and how the estuary functions as habitat for 
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salmon migrating to the ocean. A boat basin and marina were built in the late 1950s and 
eliminated most of the functional tidal marsh. The structures eliminated shallow water habitats 
and vegetation in favor of banks stabilized with riprap. Since then, nearly all remaining 
streambank in the estuary has been stabilized with riprap. The South Coast Watershed Council’s 
watershed analysis (Maguire 2001) states the factors limiting fish production in the Chetco River 
appear to be high water temperature caused by lack of shade, especially in tributaries, high rates 
of sedimentation due to roads, poor over-wintering habitat due to a lack of large wood in 
tributaries and the mainstem, and poor quality estuary habitat (Maguire 2001). 

Environmental Baseline

The environmental baseline includes the past and present impacts of all federal, state, or private 
actions and other human activities in the action area, the anticipated impacts of all proposed 
Federal projects in the action area that have already undergone formal or early section 7 
consultation, and the impact of State or private actions which are contemporaneous with the 
consultation in process (50 CFR 402.02). 

The NMFS describes the environmental baseline in terms of the habitat features and processes 
necessary to support all life stages of each listed species within the action area. Each listed 
species considered in this Opinion resides in or migrates through the action area. Thus, for this 
action area, the biological requirements for salmon, steelhead, green sturgeon, and eulachon are 
the habitat characteristics that support successful completion of spawning, rearing, freshwater 
migration, and transition to saltwater. 

The biological requirements of anadromous fish vary depending on the life history stage and the 
natural range of variation present within aquatic systems (Groot and Margolis 1991, NRC 1996, 
Spence et al. 1996). During spawning migrations, adult fish require clean water with cool 
temperatures and access to thermal refugia, dissolved oxygen near 100 percent saturation, low 
turbidity, adequate flows and depths to allow passage over barriers to reach spawning sites, and 
sufficient holding and resting sites. Anadromous fish select spawning areas based on species-
specific requirements of flow, water quality, substrate size, and groundwater upwelling. Embryo 
survival and fry emergence depend on substrate conditions (e.g., gravel size, porosity, 
permeability, oxygen concentrations), substrate stability during high flows, and, for most species, 
water temperatures of 13°C or less. Habitat requirements for juvenile rearing include seasonally 
suitable microhabitats for holding, feeding, and resting. Migration of juveniles to rearing areas, 
whether the ocean, lakes, or other stream reaches, requires access to these habitats. Physical, 
chemical, and thermal conditions may impede movements of adult or juvenile fish. 

Anadromous fish also require properly functioning estuary habitat. Estuaries represent one of 
three major stages in the life cycles of salmon and steelhead. In the ocean, juveniles grow to 
adults as they forage in food-rich environments. The estuary is where juveniles and adults 
undergo vast physiological changes needed to transition to and from saltwater. In addition, a 
properly functioning estuary provides high quality growth conditions for growth and refugia 
from predators. 
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The condition of aquatic habitats on Federal lands and adjacent lands varies from excellent in 
wilderness, roadless, and undeveloped areas to poor in areas heavily impacted by development 
and natural resource extraction (FEMAT 1993, McIntosh et al. 1994, Wissmar et al. 1994, Lee et
al. 1997).

West of the Cascade Mountains, stream habitats and riparian areas have been degraded by road 
construction, timber harvest, splash damming, urbanization, agricultural activities, mining, flood 
control, filling of estuaries, and construction of dams (Sedell et al. 1991; FEMAT 1993; NMFS 
1996). Road construction has increased the drainage network of watersheds, created fish passage 
barriers at road-stream crossings, and increased delivery of fine sediments. Timber harvest has 
removed shade-providing trees, decreased recruitment of large woody debris, and increased 
delivery of fine sediments to streams. Splash damming to move logs severely degraded steam 
channels by removing habitat elements such as boulders and large woody debris and increasing 
stream width-to-depth ratios. Mining of gravel and precious metals removed natural stream 
substrates, created tailing piles in riparian areas, and altered stream channels. Flood control 
projects straightened stream channels. Construction of dams has blocked fish passage, altered 
natural hydrologic cycles, and interrupted bedload movement. 

East of the Cascade Mountains, aquatic habitats on Federal lands have been degraded by road 
building, timber harvest, splash damming, livestock grazing, water withdrawal, agricultural 
activities, mining, urbanization, and construction of reservoirs and dams (BLM and USFS 1994a; 
McIntosh et al. 1994; Wissmar et al. 1994; Lee et al. 1997). As with areas west of the Cascades, 
road construction has increased the drainage network of watersheds, created fish passage barriers 
at road-stream crossings, and increased delivery of fine sediments. Timber harvest has removed 
shade-providing trees, decreased recruitment of large woody debris, and increased delivery of 
fine sediments to streams. Splash damming severely degraded stream channels by removing 
habitat elements such as boulders and large woody debris and increasing stream width-to-depth 
ratios. Unmanaged livestock grazing has led to incised stream channels, removal of riparian 
vegetation, alterations of riparian vegetation communities, increased stream width-to-depth 
rations, and trampled stream banks. Water withdrawal reduces base flows in streams in montane 
environments where natural base flows are already low. Water diversion structures can block fish 
passage and unscreened diversions can entrain fish into canals where they become trapped and 
die. Streams have been straightened and diked to accommodate transportation infrastructure and 
agriculture development. Mining of precious metals has left large mine tailing piles in riparian 
areas and added fine sediment to streams. In some areas, stream channels have been completely 
destroyed by dredge mining. Abandoned mines often leach contaminated water into streams. 
Construction of dams and reservoirs has blocked fish passage, altered natural hydrologic cycles, 
and interrupted bedload movement. 

Past Federal actions that affect all action areas addressed by this consultation include the 
adoption of broad-scale land management plans. For Federal lands in Oregon, all activities are 
subject to the provisions of the Northwest Forest Plan (NFP) (BLM and USFS 1994b) or 
PACFISH (BLM and USFS 1994b). In response to the ESA listing of the northern spotted owl 
and the declining aquatic habitat condition on Federal lands, the USFS and BLM developed 
these plans, each of which includes an aquatic conservation strategy. The NFP and PACFISH 
establish measurable goals for aquatic and riparian habitat, standards and guidelines for land 
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management activities that may affect aquatic habitat, and restoration strategies for degraded 
habitat. Prior to adoption of these plans, the USFS and BLM lacked a consistent aquatic 
conservation strategy and protection of stream and riparian function were not always a priority. 
Although the USFS and BLM have been challenged to fully implement these strategies, the plans 
represent a major step forward in protection of anadromous fish habitat. 

The protections afforded anadromous fish and their habitat by the NFP and PACFISH have 
resulted in improvements in riparian and stream habitat conditions on Federal lands in Oregon. 
Many land management activities, such as riparian timber harvest, road construction, and 
intensive livestock grazing that degraded habitat in the past are now managed to avoid impacts to 
listed salmon and steelhead. The establishment of riparian reserves or riparian habitat 
conservation areas has switched the focus of management in these areas to achievement of 
riparian management objectives rather than extractive resource management. The USFS and 
BLM have implemented a restoration program that is focused on aquatic habitat limiting factors 
and restoring ecosystem function. If the NFP and PACFISH or similar plans affording an equal 
or greater amount of protection remain in place, habitat conditions on Federal lands should 
continue to recover over time. 

The environmental baseline also includes the anticipated impacts of all Federal projects in the 
action area that have already undergone formal consultation. From 2000 to 2009, NMFS 
conducted 47 formal consultations with the BLM and 74 formal consultations with the Forest 
Service in Oregon. None of the BLM or Forest Service consultations reached a jeopardy or 
adverse modification of critical habitat conclusion. 

Of the consultations completed with the BLM, eight consultations were conducted on restoration 
projects, 36 on natural resource management projects (i.e., timber harvest, grazing, road 
maintenance, mining, special use permit, herbicide application etc.), and three on projects that 
involved both restoration actions and natural resource management. Of the consultations 
completed with the USFS, 16 were restoration projects, 49 were natural resources management 
projects, and nine were projects that involved both restoration actions and natural resource 
management. It is very likely that the action areas for some of these consultations will overlap 
with action areas for the herbicide vegetation treatments covered under this programmatic 
consultation. Impacts to the environmental baseline from these previous projects vary from 
short-term adverse effects to long-term beneficial effects.  

Under the current environmental baseline, the biological needs of listed fish are being met on 
some Federal lands in Oregon and not being met in others. Since a typical action area of an 
herbicide treatment will be already degraded in one form or another, at least some biological 
requirements of listed fish are likely to be unmet. One of the purposes of the actions proposed in 
this consultation is to restore these degraded habitat conditions. 

Species within the Action Area 

The action area for this Opinion includes all lands managed by the BLM in Oregon. Therefore, 
the status of the species within the action area is described in the “Status of the Species” and 
“Environmental Baseline” sections of this Opinion. 
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Critical Habitat within the Action Area 

The action area for this Opinion includes all lands managed by the BLM in Oregon. Therefore, 
the status of critical habitat within the action area is described in the “Status of Critical Habitat” 
and “Environmental Baseline” sections of this Opinion.

Effects of the Action 

Effects of the action refers to the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated or interdependent with 
that action, that will be added to the environmental baseline (50 CFR 402.02). Indirect effects are 
those that are caused by the proposed action and are later in time, but still are reasonably certain 
to occur. Interrelated actions are those that are part of a larger action and depend on the larger 
action for their justification. Interdependent actions are those that have no independent utility 
apart from the action under consideration. 

Potential Effects of Proposed Action Components. Implementation of the proposed 
action is likely to result in invasive plant prevention and treatment projects interrelated to the 
proposed action that may have beneficial or adverse affects on listed fish. Ultimately, the 
proposed action is likely to benefit aquatic species by restoring native vegetation and thereby 
restoring ecosystem and riparian function, and may have other beneficial effects as well. 
Consequently, most potential adverse effects are likely to be short-term and offset by long-term 
benefits to riparian function, surface erosion, and possibly other habitat features.  

Benefits to ESA-listed fish from invasive plant control are also likely to occur. For example, 
invasive plants that exclude trees decrease shade, increase bank erosion, and reduce large woody 
debris sources. In riparian areas infested by Japanese knotweed, knotweed infestations tend to 
become monocultures and exclude native vegetation, organic matter input from native vegetation 
is reduced, and surface erosion is increased. If Japanese knotweed excludes trees, important 
riparian functions are affected locally and effects may persist for decades, until trees and other 
native vegetation can be reestablished. Thus, efforts to control invasive plants are expected to 
provide long-term benefits to listed fish in at least some circumstances.  

Based on the risk categories documented in the FEIS, the proposed herbicide active ingredients 
range from no risk to high risk to listed fish. The toxicity of formulated products may be higher, 
depending on additives used.

General Effects of the Proposed Action – Pathways of Effects. The proposed action 
does not authorize site-specific herbicide vegetation treatment projects. Therefore, the 
magnitude, extent, and duration of the effects described in this section will vary depending on 
the specific herbicide vegetation treatment the BLM adopts. The timing of herbicide vegetation 
treatment projects can also influence which life stages of listed fish are affected, and 
significantly alter risk to the species. For example, exposure to effects occurring during fry 
emergence may have a far greater impact on survival of listed species than the same effects 
occurring during juvenile rearing. Additional consultations will be required on future site-
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specific herbicide plant treatment projects that may affect listed fish, allowing NMFS to assess 
how individual future herbicide plant treatment projects affect listed species.  

The effects to listed fish also depend on spatial and temporal patterns of treatments. If specific, 
heavily-infested areas become a focus for herbicide treatment, the risk to listed fish from adverse 
effects will be quite different than if treatments are spread more evenly across infested areas. The 
anticipated treatment level of approximately 45,200 acres per year across the state would have a 
higher potential for significant concerns if treatments were concentrated in high infestation areas 
that coincided with key or higher risk populations within a given species. The concentration of 
projects could be of particular concern if treatment areas were concentrated along stream 
corridors and roadside ditches that are hydrologically connected to streams. The risks to 
individuals and populations of listed species may be increased in areas with large, intensive 
projects. The response of both individuals and populations of listed fish to simultaneous effects 
on different essential habitat features may result in synergistic or currently unanticipated effects.

The use of four herbicides (2,4-D, dicamba, glyphosate, and  picloram) is allowed under current 
statewide BLM direction. The use of 12 additional herbicides (bromacil, chlorsulfuron, 
clopyralid, diuron, fluridone, hexazinone, imazapyr, metsulfuron methyl, sulfometuron methyl, 
tebuthiuron, and triclopyr) is allowed under the proposed action. Although the treatment tools 
and associated mitigation methods are improved, due to the location, size, and design of 
treatment projects needed to control some invasive plant infestations, adverse effects to listed 
fish are likely.

ESA-listed and their critical habitat are likely to be affected by different herbicide vegetation 
treatments through the following pathways and are discussed in the subsequent narrative:

Chemical Toxicity. ESA-listed fish and their habitat are likely to be adversely affected 
during some riparian and roadside herbicide applications, or if an accidental direct application of 
an herbicide to surface water through overspray or drift occurs. In addition to active ingredients 
in formulations, inert ingredients, adjuvants, metabolites, and impurities could also affect listed 
fish. The mere presence of an herbicide may not result in effects to aquatic species; the risk of 
effects is a function of concentration, duration of exposure, species presence and life stage, and 
toxicity of the herbicide and associated compounds.  

Herbicides (along with inert ingredients, adjuvants, metabolites, and impurities) indirectly enter 
surface water through a variety of routes. Plants treated with herbicides may release chemicals 
into the soil via roots or from rinsing during rainfall. Treated plant biomass containing slowly-
decaying herbicides can become incorporated with soil organic matter, or overspray onto soil can 
contaminate soil. Herbicides and formulation additives move from soil into surface water 
through leaching or soil erosion from wind or water.

The sub-lethal effects of chemicals can include changes in behaviors or body functions that are 
not directly lethal to listed species, but could affect reproduction, juvenile to adult survival, or 
other life history events. Indirect sub-lethal effects to listed fish may be mediated by effects to 
habitat or food supply. Herbicides are designed to kill plants, and have the potential to disrupt 
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aquatic food webs by affecting instream primary productivity and cover provided by aquatic 
macrophytes.  

Herbicide treatment methods indirectly introduce chemicals to surface water. Chemical 
concentrations, duration of exposure, and sensitivity of the species to the chemical (which can 
vary with life stage) affect the level of toxicity to listed fish. Chemical characteristics such as 
decay rate and strength of sorption to soil particles affect the concentration of the chemical in 
water. Environmental factors such as soil particle size, amount of organic matter in the soil, 
moisture level, and temperature affect decay rate, which in turn affects chemical concentrations 
in water.  

Dissolved Oxygen (DO). Herbicide treatment will most likely affect concentrations of 
DO. It is likely that some herbicides will be delivered to surface water in concentrations that 
harm phytoplankton, algae, rooted aquatic macrophytes, and other aquatic plants. A significant 
reduction of primary productivity or aquatic plants and algae could decrease DO concentrations.

Riparian and Emergent Vegetation. Riparian vegetation is likely to be affected by 
vegetation treatments using herbicides. Because of their proximity and connections to streams, 
ecological conditions and processes in riparian areas strongly influence aquatic habitats. Riparian 
areas provide: shade that mediates water temperature; cover for hiding, resting, and feeding; 
structural elements of stream channels; and substrate materials. Riparian vegetation supplies and 
processes nutrients; supports food webs; stabilizes streambanks; dissipates stream energy; filters 
and traps upland and flood-transported sediments; captures marine-derived nutrients from 
salmonid carcasses; and hydrologically links side channels, floodplains, and groundwater
(FEMAT 1993, Spence et al. 1996).

Vegetation treatment in riparian areas is intended to improve the function of riparian areas by 
restoring native ecosystem components. Loss or reduction in the coverage and density of target 
and non-target riparian vegetation due to treatment of invasive plants is likely, and the length of 
time before suitable vegetation returns to perform riparian functions will vary considerably 
across the state. In general, improved riparian function due to invasive plant treatment will 
benefit fish by restoring inputs of native detritus to stream systems and reducing erosion, though 
there are likely to be localized adverse effects to habitat. Emergent aquatic vegetation is likely to 
be adversely affected or killed by some herbicide applications, reducing hiding cover.

Water Temperature. Herbicide treatments of some invasive plant species (such as 
knotweed) in riparian areas are likely to decrease shading of streams by vegetation and, in certain 
areas, increase the amount of incident solar radiation reaching the stream, increasing water 
temperatures. The loss of shade will persist until native vegetation reaches and surpasses the 
height of the invasive plants that were removed. This loss of shade will persist from one to many 
years, depending on the success of invasive plant treatment, stream size and location, 
topography, growing conditions for the replacement plants, and the density and height of the 
invasive plants when treated.

Fine Sediment and Turbidity. Herbicide treatments do not kill invasive species 
immediately. As treated vegetation dies and loses root strength, soil can be moved into surface 
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water through water movement or wind. However, a substantial amount of vegetation die-off 
beside a stream would be necessary to significantly increase sediment delivery and turbidity.  

Some applications of non-selective herbicides in riparian areas or areas hydrologically connected 
to streams are likely to result in increased fine sediment delivery and increased turbidity. Many 
herbicides are selective, acting only on specific groups of plants and leaving non-target species 
on the treatment site. Selective herbicides are less likely to influence sediment delivery or 
turbidity.  

Instream Habitat. Instream habitat is likely to be affected by herbicide treatments. 
Herbicide treatments will affect instream habitat if removal of riparian vegetation occurs at a 
level that will cause erosion or damage streambanks. Bank damage can result in loss of undercut 
banks (hiding cover), increased width/depth ratio, and sediment delivery. The effects of sediment 
delivery are discussed above. As previously discussed, herbicide treatments can potentially kill 
or damage aquatic macrophytes that provide cover for juvenile listed fish.

Forage. Herbicides in riparian areas are likely to affect food sources for listed fish. The 
significance of this effect is related to the intensity, frequency, and extent of herbicide treatment 
in riparian areas.  

Inputs of plant matter and insects from streamside vegetation are important sources of nutrients 
and energy in some aquatic systems, particularly small, heavily vegetated headwater streams. 
Changes in the composition of riparian vegetation due to invasive plant treatment could 
potentially cause short-term changes in the availability and composition of these food sources. 
However, these changes are likely to favor native food sources and ultimately benefit listed fish.

Effects to allochthonous energy/food inputs from riparian areas occur through three pathways. 
Any invasive plant treatment in riparian areas could reduce primary production that provides 
allochthonous energy to the stream in the form of leaf or other vegetative material. The duration 
of this effect will be limited by restoration of appropriate vegetation, which would provide a new 
source of vegetative matter. Insects using treated riparian vegetation may be lost because of 
removal of forage vegetation. The duration of this effect would also be limited by the restoration 
of appropriate vegetation. Herbicide treatment can be toxic to terrestrial and aquatic insects that 
are a source of food for listed fish. The magnitude and duration of the effect to riparian insects is 
a function of the sensitivity of the invertebrate to the herbicide, the herbicide breakdown rate, the 
extent of the area treated, the toxicity of the herbicide, and the life stages of the invertebrates 
affected by the herbicide.

Herbicides can damage periphyton and other aquatic plants, the sources of autochthonous 
primary production in surface water. The importance of autochthonous primary production to 
instream food webs varies significantly among stream systems. The extent of effects to aquatic 
plants from herbicide exposure is a function of numerous factors, including the extent of the 
treatment area, proximity of the treatment area to the streams, herbicide half-life and soil affinity, 
sensitivity of aquatic plants to a specific herbicide, surface water characteristics such as pH, and 
suspended sediment load of the stream. 
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Species within the Action Area 

The applicability of effects pathways of herbicide vegetation treatments, as discussed above, to 
the life stages of ESA-listed fish are displayed in Table 24.

Table 24. Likely effects pathways of invasive plant control tools to species by life stages. 

Life Stage of ESA-listed Fish 

Species Spawning Eggs/Fry Juvenile Rearing Juvenile 
Migration Adult Migration 

Spring/Summer 
Chinook 1 – 4 , 7 1 – 7 1 – 7 1 – 7 1 – 4, 7 

Fall Chinook 1 – 4 , 7 1 – 7 1 – 7 1 – 7 1 – 4, 7 
Chum 1, 4 1, 4, 5, 6 1, 4, 5, 6 1, 4, 6 1, 4 
Coho 1 – 4 , 7 1 – 7 1 – 7 1 – 7 1 – 4, 7 
Sockeye None13 None None 1, 4, 5, 6 1 
Steelhead 1 – 4 , 7 1 – 7 1 – 7 1 – 7 1 – 4, 7 
Green Sturgeon 1,3,4 1,3,4 6 1,3,4,6 1,3,4 
Eulachon 1,4 1,4 1,4,6 1,4 1,4 
* Effect pathways. 1=Chemical toxicity, 2=Dissolved oxygen, 3=Water temperature, 4=Turbidity and fine sediment, 
5=Instream habitat structure, 6=Forage, 7=Riparian structure.  

Water quality changes likely to affect individual fish are increased turbidity, increased water 
temperature, altered pH and dissolved oxygen level, and the presence of herbicides and 
associated compounds. Increased turbidity may interfere with spawning, juvenile and adult 
migrations, fry, and juvenile feeding (Meehan 1991; Redding et al. 1987).

Increased water temperatures are likely to occur only when riparian areas heavily infested with 
knotweed are treated, and most vegetative shade is removed. In these circumstances, temperature 
increases are unlikely to be extensive due to the difficulty of large-scale treatment and patchy 
nature of knotweed infestations. Juvenile steelhead, spring/summer Chinook, and coho salmon 
are the species most likely to be present in areas affected by increased temperatures. Potential 
effects of increased water temperature include decreased growth, increased disease susceptibility, 
reduced survival, delayed migration, and increased competition from introduced warm-water 
fishes (EPA 2001).

Herbicides and associated compounds are likely to affect listed fish through several pathways. 
Lethal or sub-lethal toxicity to listed fish result if concentrations are high. Analysis conducted in 
the FEIS indicates that exposures to acute lethal or chronic sub-lethal concentrations as a result 
of the proposed action are very unlikely, and are generally not plausible. An exception may 
occur when heavily infested riparian areas, particularly in remote areas with difficult access, 
require intensive aerial treatment, trading short-term adverse effects to listed fish, which could 
include mortality, for the long-term ecosystem benefits of invasive plant control. Depending on 
the aerial application scenario, any of the listed fish and life stages covered in this consultation 

13 There are no BLM lands that occur adjacent to Sockeye spawning and rearing habitat.  
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could be affected. Bioaccumulation rates are low to very low for all herbicides in the proposed 
action, and bioaccumulation of herbicides is not an issue.  

The risk of acute indirect exposure to sub-lethal concentrations of herbicides is possible from 
vegetation treatments. Sub-lethal effects can include disruption of behavior such as migration, 
feeding, and predator avoidance (Meehan 1991; Sandahl et al. 2004; Scholz et al. 2000). 
Behavioral changes are driven by molecular-level physiological events, such as changes in 
enzymatic function, ligand-receptor interaction, or oxygen metabolism (Weis et al. 2001). Such 
small or subtle changes in physiological function can have biologically relevant consequences 
(McEwen and Wingfield 2003), even though they are difficult or impossible to measure.  

Exposure of listed fish to of varying concentrations of some herbicides is likely to occur due to 
geographical variation in herbicide delivery to streams, uncertainty in the efficacy of mitigation 
measures, and the implementation of projects that would trade short-term adverse effects to listed 
fish for long-term ecosystem benefits. All life stages of listed fish could be indirectly exposed to 
sub-lethal concentrations of herbicides or associated compounds as a result of projects following 
the proposed direction.

The effects of fine sediment and turbidity generated by use of some treatment methods are 
expected to be localized, but likely to affect spawning gravels, egg incubation, and fry 
emergence, particularly in smaller streams inhabited by steelhead, spring Chinook, and coho 
salmon. Compliance with the SOPs and mitigation measures in the proposed action would 
minimize effects. Sediment delivery of a magnitude sufficient to cause pool filling and other 
effects to stream channel morphology is not likely.  

Effects to forage of fry and juvenile fish are likely to occur through indirect exposure to 
herbicides. Following herbicide treatments, primary producers (algae and aquatic macrophytes) 
are the most likely to be adversely affected. Indirect herbicide inputs to streams are likely to 
occur in pulses associated with rainfall, and recovery of primary producers from the low 
exposure levels is likely to occur quickly. If effects to primary producers results in a shortage of 
food supply, the growth of fry and juvenile listed fish could be affected, or they may migrate out 
of the area. The species most likely to be affected are those associated with smaller stream 
systems (steelhead, spring/summer Chinook, and coho salmon) where the probability of 
herbicide concentrations toxic to primary producers is highest. 

Critical Habitat within the Action Area 

Critical habitat within the action area consists of freshwater rearing sites, freshwater spawning 
sites, freshwater migration corridors, and estuarine areas, along with their essential physical and 
biological features as listed below. The effects to critical habitat PCEs from the proposed action 
are a subset of the habitat-related effects already discussed in the ‘Effects of the Action’ section. 
The intensity, duration, and extent of effects on critical habitat depend on project-specific 
considerations, conservation measures, and treatment methodologies as discussed in the previous 
section.
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Freshwater spawning sites
Water quantity – No effect. 
Water quality – Herbicides are likely to enter surface water through a variety of routes. 
Concentrations of herbicides in the stream depend on the rate of application, methodology, and 
the stream’s surface to volume ratio. Effects are likely to be short-term, accounting for 
attenuation and eventual dilution. The reduction of streamside vegetation through herbicide 
treatments is likely to increase the amount of solar radiation reaching the water’s surface, 
increasing temperature. Changes in the aquatic vegetative community structure can result in 
changes in photosynthetic oxygen production and cellular respiration. This is likely to lead to 
exaggerated diel shifts in oxygen concentration and pH. These effects are likely to be short-term 
effects until streamside vegetation regrows.  
Substrate – Herbicide treatments are likely to cause alterations in the vegetative structure of 
riparian areas and are reasonably likely to influence aquatic ecosystems. The loss of rooting 
systems and vegetative cover is likely to cause streambanks and hillslopes to lose stability and 
increase erosion and sedimentation rates. Sedimentation is reasonably likely to reduce fry and 
egg survival and the quality of rearing habitat in the short and long term. 

Freshwater rearing sites 
Water quantity – No effect. 
Floodplain connectivity – No effect.
Water quality – See above. 
Forage – Herbicides leaching into the water are likely to adversely affect primary producers such 
as phytoplankton, algae, and rooted aquatic macrophytes by interfering with photosynthesis, 
respiration, growth, and reproduction. Reduced primary productivity is reasonably likely to cause 
negative changes in the species composition and abundance of terrestrial and aquatic 
communities that support terrestrial or aquatic insects, the food supply for juvenile salmon, 
steelhead, and sturgeon. Sedimentation from increased erosion is also likely to contribute to the 
reduced diversity and abundance of aquatic insects and other invertebrate prey. These effects can 
be of long-term duration, as effects to multiple trophic levels can take substantial recovery times.  
Natural cover – Use of herbicides in riparian areas are likely to reduce cover and shade from 
streamside vegetation.  

Freshwater migration corridors
Free passage – No effect. 
Water quantity – No effect. 
Water quality –   respond to temperature in their upstream migrations. Delays in upstream 
migration are likely to occur if temperature is too high as a result from reasons stated above. In 
addition, migrating salmon avoid waters with high silt loads and turbidity. 
Natural cover – Use of herbicides in riparian areas are likely to reduce cover and shade from 
streamside vegetation. The reduction in natural cover correlates with a reduction in predator 
refugia.

Estuarine areas
Free passage – No effect. 
Water quality – Same as above. 
Water quantity – No effect. 
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Salinity – No effect. 
Natural cover – Same as above. 
Juvenile forage – Same as above. 
Adult forage – Same as above. 

Information presented in the status and baseline sections have shown that infestation by invasive 
weeds has contributed to a decline of conservation value of critical habitat PCEs for the affected 
species. With the exception of chemical contamination, most effects on critical habitat result 
from changes in soil and vegetation characteristics which in turn affect the rate of delivery of 
water, sediments, nutrients, and other physical parameters such as temperature, dissolved 
oxygen, and turbidity. 

In the short term, the herbicide treatments included in the proposed action are likely to adversely 
affect critical habitat elements for listed fish species through several effects pathways (see 
above), primarily through herbicide exposure and sediment introduction. The additional SOPs 
and mitigation measures at the project level are expected to reduce these impacts. Adverse 
effects would be of short duration, and the expected beneficial effects of habitat restoration are 
likely to last longer.

Cumulative Effects 

Cumulative effects are those effects of future State or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR 402.02). 

Land uses and development on lands beside or outside BLM boundaries will likely continue to 
decrease effectiveness of BLM herbicide vegetation management. For example, the use of 
invasive plants by landowners for landscaping, while localized, can collectively result in 
significant impacts, especially along riparian corridors.

Positive cumulative effects could occur as BLM herbicide vegetation control efforts are 
combined with other efforts of Federal, state, county and private landowners, reducing the rate of 
spread regionally. The proposed action would complement the efforts of state control programs 
and community volunteer efforts. For example, the inclusion of English ivy on the state of 
Oregon noxious weed list has helped to reduce sale of this species in nurseries and prioritized 
funding for control of this species by the state. Local volunteer efforts to remove the species has 
not only decreased the extent of the species, but also educated the public on the problems 
associated with it, which in turn elicits control on the individual level in private backyards.

In areas of growing human population, adverse changes to watershed function from land uses 
such as residential development and water withdrawal are likely to increase. Land management 
activities on state and private lands, such as agriculture timber harvest or road construction, also 
may degrade stream habitats. In some areas, aquatic habitat quality may improve from watershed 
and stream restoration projects, improved management of riparian areas, and other land 
management improvements.  
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Synthesis and Integration of Effects 

Species at the Population Scale 

NMFS determined whether the proposed action, in light of the above factors, is likely to 
appreciably reduce the likelihood of the species’ survival and recovery in the wild or lead to the 
destruction or adverse modification of critical habitat. NMFS used the consultation regulations to 
determine whether actions would further degrade the environmental baseline at a spatial scale 
relevant to the listed species. 

Most of the populations, and all of the ESA-listed species, for which viability has been assessed 
by a TRT face a moderate to very high risk of extinction. Although variation in ocean 
productivity is a major factor controlling abundance and productivity within these species, the 
condition and availability of freshwater habitat are also limiting the recovery of these fish.

The effects described in the Species within the Action Area section will be localized and limited 
to a subset of streams with ESA-listed species and are likely to affect only a small portion of the 
total number of juveniles and adults of a given year class in a given population.  Implementation 
of several components of the proposed action can potentially result in adverse effects to ESA-
listed species. These effects will be further evaluated at the site specific scale as individual 
projects are brought forward.  The proposed action as evaluated herein does not describe, 
approve, or compel any site-specific projects.

The environmental baseline for the affected species varies widely with respect to habitat 
conditions and levels of ecological functionality in the action area. The analysis of effects 
demonstrated that the proposed action will temporarily degrade the condition of the 
environmental baseline in some localized areas (i.e., at the scale of the site or stream reach), 
including variables that are among the habitat limiting factors for many of the ESA-listed 
species. However, the degradation will be relatively short-lived and widely dispersed among 
watersheds. For these reasons, habitat changes due to the proposed action at the scale evaluated 
in this Opinion will not adversely affect the abundance, productivity, distribution, or genetic 
diversity of any listed species at the population scale. The action area is likely to experience 
cumulative effects from state and private actions at intensities that are similar to recent years, and 
NMFS is not aware of any specific proposals for any specific non-Federal actions that are 
planned within the action area. Therefore, the proposed action will not appreciably reduce the 
survival and recovery of any of the listed species.
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Critical Habitat at the Watershed Scale 

The effects analysis demonstrated that the adverse effects of the proposed action on critical 
habitat PCEs will be relatively short-lived, widely dispersed among watersheds, and limited to 
the scale of the site or stream reach where individual consultations will further analyze those 
effects. Because of this, critical habitat will remain functional, or retain the ability for its PCEs to 
become functionally established and serve the intended conservation role for the species. 
Therefore, the proposed action at the scale evaluated in this Opinion will not destroy or adversely 
modify designated critical habitats for LCR, UWR, UCR, SR spring/summer run, and SR fall-
run Chinook salmon; CR chum salmon; LCR, and SONCC coho salmon; SR sockeye salmon; 
LCR, UWR, MCR, UCR, and SR steelhead; and southern green sturgeon.

Conclusion

After reviewing the status of LCR, UWR, UCR, and SR spring/summer run, and SR fall-run 
Chinook salmon; CR chum salmon; LCR, OC, and SONCC coho salmon; SR sockeye salmon; 
LCR, UWR, MCR, UCR, and SR steelhead; southern green sturgeon; and southern eulachon and 
the associated designated critical habitats (except for LCR coho salmon and southern eulachon), 
the environmental baseline for the action area, the effects of the proposed action, and cumulative 
effects, NMFS concludes that the proposed action considered herein is not likely to jeopardize 
the continued existence of LCR, UWR, UCR, SR spring/summer run, and SR fall-run Chinook 
salmon; CR chum salmon; LCR, OC, and SONCC coho salmon; SR sockeye salmon; LCR, 
UWR, MCR, UCR, and SR steelhead; southern green sturgeon; and southern eulachon and is not 
likely to destroy or adversely modify designated critical habitats for LCR, UWR, UCR, SR 
spring/summer run, and SR fall-run Chinook salmon; CR chum salmon; LCR and SONCC coho 
salmon; SR sockeye salmon; LCR, UWR, MCR, UCR, and SR steelhead; and southern green 
sturgeon.

Incidental Take Statement 

Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit the take 
of endangered and threatened species, respectively, without a special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by NMFS as significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Harass is 
defined by Fish and Wildlife Service as an intentional or negligent actions that create the 
likelihood of injury to listed species to such an extent as to significantly disrupt normal behavior 
patterns which include, but are not limited to, breeding, feeding or sheltering. Incidental take is 
defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to 
and not intended as part of the agency action is not prohibited under the ESA, provided that such 
taking is in compliance with the terms and conditions of an incidental take statement.  
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Amount or Extent of Take 

Vegetation treatments using herbicides are likely to occur in occupied habitat, and some level of 
incidental take is likely to result. As displayed in Table 24 of the “Effects of the Action” section, 
implementation of several components of the proposed action may result in incidental take of 
ESA-listed species.  

Individuals of one or more of the 14 salmon and steelhead species considered in this consultation 
are likely to be present in the action area during part of the year when at least some effects of 
vegetation treatments will occur. Because these effects will injure or kill, or increase the 
likelihood that individuals will be injured or killed, take is reasonably certain to occur. The 
relationship between habitat conditions and the distribution and abundance of those individuals 
in an action area is imprecise such that a specific number of individuals taken cannot be 
practically obtained. 

Take caused by the habitat-related effects of this action cannot be accurately quantified as a 
number of fish because the distribution and abundance of fish that occur within an action area are 
affected by habitat quality, competition, predation, and the interaction of processes that influence 
genetic, population, and environmental characteristics. These biotic and environmental processes 
interact in ways that may be random or directional and operate across far broader temporal and 
spatial scales than will be affected by the proposed action. Thus, the distribution and abundance 
of fish within each action area cannot be predicted precisely based on existing habitat conditions, 
nor can NMFS precisely predict the number of fish that are reasonably certain to be harmed or 
harassed if their habitat is modified or degraded by the proposed action. In such circumstances, 
NMFS uses the causal link established between the activity and the likely changes in habitat 
conditions affecting the listed species to describe the extent of take as a numerical level of 
habitat disturbance. 

The best available indicators for the extent of take due to vegetation treatments are the total 
number of acres treated annually and the linear extent of an application buffer (without a site-
specific consultation). These variables are proportional to the amounts of harm and harassment 
that the action is likely to cause through short-term degradation of water quality and physical 
habitat. NMFS assumes that up 45,200 acres per year may be carried out under this Opinion, 
therefore the extent of take is the treatment of up to 45,200 acres per year (of the 15.7 million 
acres of BLM-administered lands). NMFS assumes that vegetation treatments within a 1,500 feet 
buffer will undergo a site-specific consultation. Vegetation treatments outside of the 1,500-foot 
buffer should not result in take if minimization measures are used. The extent of habitat affected 
by the action (45,200 acres) and vegetation treatments within 1,500 feet of a waterbody (without 
site-specific consultation) are the thresholds for reinitiating consultation. Should either of these 
limits be exceeded during project activities, the reinitiation provisions of this Opinion apply. 

Reasonable and Prudent Measures 

Reasonable and Prudent Measures are non-discretionary measures to avoid or minimize take that 
must be carried out by cooperators for the exemption in section 7(o)(2) to apply. The BLM has 
the continuing duty to regulate the activities covered in this incidental take statement where 
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discretionary Federal involvement or control over the action has been retained or is authorized by 
law. The protective coverage of section 7(o)(2) may lapse if the BLM fails to exercise its 
discretion to require adherence to Terms and Conditions of the Incidental Take Statement, or to 
exercise that discretion as necessary to retain the oversight to ensure compliance with these 
Terms and Conditions. Similarly, if any applicant fails to act in accordance with the Terms and 
Conditions of the Incidental Take Statement, protective coverage may lapse. The following 
Reasonable and Prudent Measures are necessary and appropriate to minimize the impact on 
listed species of incidental taking caused by take of listed species resulting from completion of 
the proposed action.

The BLM shall: 

1.       Minimize incidental take from administration of the vegetation management plan by 
ensuring that site specific consultations are conducted for each planned action within 
1,500 feet of any stream containing ESA listed species. 

2. Minimize incidental take by applying general design criteria to all projects using this 
  approach. 

Terms and Conditions 

To be exempt from the prohibitions of section 9 of the ESA, the BLM must comply with the 
following terms and conditions, which implement the reasonable and prudent measures described 
above. These terms and conditions are non-discretionary and are applicable to more than one 
category of activity. Therefore, the terms and conditions listed for one type of activity are also 
terms and conditions of any category in which they would also minimize take of ESA-listed 
species or their habitats. 

1. To implement reasonable and prudent measure #1, the BLM shall ensure that no 
application will occur within 1,500 feet of any stream containing ESA listed species 
without a site-specific consultation. The BLM shall submit an annual report to NMFS 
Oregon State Habitat Office in Portland Oregon by January 31st detailing the amount of 
acres that were treated on BLM lands in Oregon. 

2. To implement reasonable and prudent measure #2 (general design criteria), the BLM 
shall ensure that the following design criteria are applied to any application within 1,500 
feet of any stream containing ESA listed species subject to site-specific consultation.
a. Where practicable, ground application adjacent to waters should only be done by 

hand wicking, wiping, dripping, painting or injecting. 
b. Riparian buffer zones should be flagged before beginning herbicide applications. 
c. Broadcast application should only occur when winds are not expected to cause 

drift into streams or no spray buffers. 
d. During broadcast application, monitor weather conditions periodically by trained 

personnel at spray sites to minimize drift. 
e. Consider not applying if precipitation has been forecasted to occur within 24 

hours of spraying. 
f. When practicable, use water to mix (dilute) herbicide products for application. 
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g. The applicator should only use surfactants or adjuvants in riparian areas that do 
not contain any ingredients on EPA’s List 1 or 2, where listing indicates a 
chemical is of toxicological concern, or is potentially toxic with a high priority for 
testing (USEPA 2000). If a surfactant or adjuvant that contains any List 1 or 2 
ingredients is considered, the risk to ESA-listed species and their habitat with that 
chemical should be evaluated before a use decision is made. 

h. Maintenance and calibration of spray equipment should occur at least seasonally 
to ensure proper application rates. 

i. If consistent with project site objectives, use herbicide formulations containing 
clopyralid, glyphosate, imazapic, imazapyr, metsulfuron methyl, or sulfometuron 
methyl in riparian areas beside habitat used by ESA-listed species.  

j. Aerial applications should be designed to deliver a median droplet diameter size 
appropriate to minimize drift. 

k. Aerial spray should be released at the lowest height consistent with invasive plant 
control and flight safety.

Reinitiation of Consultation 

Reinitiation of formal consultation is required and shall be requested by the Federal agency or by 
NMFS where discretionary Federal involvement or control over the action has been retained or is 
authorized by law and: (a) If the amount or extent of taking specified in the Incidental Take 
Statement is exceeded; (b) if new information reveals effects of the action that may affect listed 
species or designated critical habitat in a manner or to an extent not previously considered; (c) if 
the identified action is subsequently modified in a manner that has an effect to the listed species 
or designated critical habitat that was not considered in the biological opinion; or (d) if a new 
species is listed or critical habitat is designated that may be affected by the identified action (50 
CFR 402.16).

To reinitiate consultation, contact the Oregon State Habitat Office of NMFS, and refer to the 
NMFS number assigned to this Opinion (2009/05539).

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 

The consultation requirement of section 305(b) of the MSA directs Federal agencies to consult 
with NMFS on all actions, or proposed actions that may adversely affect EFH. Adverse effects 
include the direct or indirect physical, chemical, or biological alterations of the waters or 
substrate and loss of, or injury to, benthic organisms, prey species and their habitats, and other 
ecosystem components, if such modifications reduce the quality or quantity of EFH. Adverse 
effects on EFH may result from actions occurring within EFH or outside EFH, and may include 
site-specific or EFH-wide impacts, including individual, cumulative, or synergistic consequences 
of actions (50 CFR 600.810). Section 305(b) also requires NMFS to recommend measures that 
may be taken by the action agency to conserve EFH. 
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The Pacific Fishery Management Council (PFMC) described and identified EFH for groundfish 
(PFMC 2005), coastal pelagic species (PFMC 1998), and Chinook salmon, coho salmon, and 
Puget Sound pink salmon (PFMC 1999). The proposed action and action area for this 
consultation are described in the Introduction to this document. The action area includes areas 
designated as EFH for various life-history stages of coho and Chinook salmon.

Based on information provided by the BLM and the analysis of effects presented in the ESA 
portion of this document, NMFS concludes that Pacific Coast salmon EFH will be impacted in 
the same manner as the effects described in the Critical Habitat within the Action Area section of 
this Opinion.  

Essential Fish Habitat Conservation Recommendations 

The terms and conditions described in the ESA incidental take statement presented above of this 
Opinion are applicable to designated Pacific salmon EFH. Therefore, NMFS recommends that 
they be adopted as EFH conservation measures. The conservation measures are necessary to 
avoid, mitigate, or offset the impact of the proposed action on EFH.  

Statutory Response Requirement 

Federal agencies are required to provide a detailed written response to NMFS’ EFH conservation 
recommendations within 30 days of receipt of these recommendations [16 U.S.C. 1855 
(b)(4)(B)]. The response must include a description of measures proposed to avoid, mitigate, or 
offset the adverse affects of the activity on EFH. If the response is inconsistent with the EFH 
conservation recommendations, the response must explain the reasons for not following the 
recommendations. The reasons must include the scientific justification for any disagreements 
over the anticipated effects of the proposed action and the measures needed to avoid, minimize, 
mitigate, or offset such effects. 

In response to increased oversight of overall EFH program effectiveness by the Office of 
Management and Budget, NMFS established a quarterly reporting requirement to determine how 
many conservation recommendations are provided as part of each EFH consultation and how 
many are adopted by the action agency. Therefore, we ask that in your statutory reply to the EFH 
portion of this consultation, you clearly identify the number of conservation recommendations 
accepted. 

Supplemental Consultation 

The BLM must reinitiate EFH consultation with NMFS if the proposed action is substantially 
revised in a way that may adversely affect EFH, or if new information becomes available that 
affects the basis for NMFS’ EFH conservation recommendations [50 CFR 600.920(k)]. 
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DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 

Section 515 of the Treasury and General Government Appropriations Act of 2001 (Public Law 
106-554) (Data Quality Act) specifies three components contributing to the quality of a 
document. They are utility, integrity, and objectivity. This section addresses these Data Quality 
Act (DQA) components, documents compliance with the DQA, and certifies that this Opinion 
has undergone pre-dissemination review. 

Utility: Utility principally refers to ensuring that the information contained in this document is 
helpful, serviceable, and beneficial to the intended users. 

The Opinion in this document concludes that the proposed vegetation treatments using herbicides 
on BLM lands in Oregon will not jeopardize the affected listed species. Therefore, the BLM can
carry out this action in accordance with its authority under the FLPMA. The intended user is the
BLM.

Individual copies were provided to the above-listed entities. This consultation will be posted on 
the NMFS Northwest Region website (http://www.nwr.noaa.gov). The format and naming 
adheres to conventional standards for style. 

Integrity: This consultation was completed on a computer system managed by NMFS in 
accordance with relevant information technology security policies and standards set out in 
Appendix III, ‘Security of Automated Information Resources,’ Office of Management and 
Budget Circular A-130; the Computer Security Act; and the Government Information Security 
Reform Act. 

Objectivity: 

Information Product Category: Natural Resource Plan. 

Standards: This consultation and supporting documents are clear, concise, complete, and 
unbiased; and were developed using commonly accepted scientific research methods. They 
adhere to published standards including the ESA Consultation Handbook, ESA regulations (50 
CFR 402.01, et seq.) and the MSA implementing regulations regarding EFH [50 CFR 
600.920(j)].

Best Available Information: This consultation and supporting documents use the best 
available information, as referenced in the Literature Cited section. The analyses in this 
Opinion/EFH consultation contain more background on information sources and quality.  

Referencing: All supporting materials, information, data and analyses are properly 
referenced, consistent with standard scientific referencing style.  

Review Process: This consultation was drafted by NMFS staff with training in ESA and 
MSA implementation, and reviewed in accordance with Northwest Region ESA quality control 
and assurance processes. 

-65-



Vegetation Treatments Using Herbicides on BLM Lands in Oregon

148

LITERATURE CITED 

Adams, P.B., C. Grimes, J.E. Hightower, S.T. Lindley, M.L. Moser, and M.J. Parsley. 2007. 
Population status of North American green sturgeon, Acipenser medirostris.
Environmental Biology of Fishes 79:339-356.

Beamesderfer, R.C., and B.E. Rieman. 1991. Abundance and Distribution of Northern 
Squawfish, Walleyes, and Smallmouth Bass in John Day Reservoir, Columbia River. 
Transactions of the American Fisheries Society 120:439-447. 

Bindoff, N.L., J. Willebrand, V. Artale, A, Cazenave, J. Gregory, S. Gulev, K. Hanawa, C. Le 
Quéré, S. Levitus, Y. Nojiri, C.K. Shum, L.D. Talley and A. Unnikrishnan. 2007. 
Observations: Oceanic Climate Change and Sea Level. P. 385-432 in: Solomon, S., D. 
Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.). 
Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to 
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 

Bottom, D. L., C. A. Simenstad, J. Burke, A. M. Baptista, D. A. Jay, K. K. Jones, E. Casillas, M. 
H. Schiewe. 2005. Salmon at river's end: The role of the estuary in the decline and 
recovery of Columbia River salmon. U.S. Department of Commerce, NOAA Technical 
Memorandum NMFS-NWFSC-68, 246 pp.  

BLM (Bureau of Land Management). 1981. Integrated Pest Management. Number 9220. 

BLM (Bureau of Land Management). 1992a. Manual 9015. 2-Dec-92. Integrated Weed 
Management . Release 9-321.  

BLM (Bureau of Land Management). 1992b. Chemical Pest Control Handbook (BLM Manual 
9011).

BLM (Bureau of Land Management) and USFS (U.S. Forest Service). 1994a. Final supplemental 
environmental impact statement on management of habitat for late-successional and old-
growth species within the range of the northern spotted owl.

BLM (Bureau of Land Management) and USFS (U.S. Forest Service). 1994b. Northwest forest 
plan record of decision for amendments to Forest Service and Bureau of Land 
Management  planning documents within the range of the northern spotted owl.

BLM (Bureau of Land Management). 2006. IM 2006-073. Weed free seed use on BLM lands 
  administered by the Bureau of Land Management.  

BLM (Bureau of Land Management). 2007. BLM Facts: Oregon and Washington2007. 
BLM/OR/WA/PL-09/023+1972. 

-66-



Attachment D - National Marine Fisheries Service Consultation Letter

149

BLM (Bureau of Land Management). 2007a. BLM vegetation treatments using herbicides final 
programmatic EIS record of decision. Bureau of Land Management. Rangeland, Soils, 
Water, and Air Group. Washington, DC. September.

BLM (Bureau of Land Management). 2007b. Final programmatic environmental impact 
statement, vegetation treatments using herbicides on Bureau of Land Management Lands 
in 17 western states. Bureau of Land Management. Reno, Nevada. June. Volumes 1,2, 
and 3.

Bureau of Land Management. 2009. Vegetation treatments using herbicides on BLM Lands in 
Oregon Draft Environmental Impact Statement. Bureau of Land Management. Portland, 
Oregon. September. 

Bureau of Land Management. 2010. Vegetation treatments using herbicides on BLM Lands in 
Oregon Final Environmental Impact Statement. Bureau of Land Management. Portland, 
Oregon. July. Volumes 1 and 2.  

Carmichael, R.W. 2009. Recovery plan for Oregon’s middle Columbia River steelhead, Progress 
Report. Oregon Department of Fish and Wildlife, Eastern Oregon University, La Grande, 
Oregon.

Drake, J., R. Emmett, K. Fresh, R. Gustafson, M. Rowse, D. Teel, M. Wilson, P. Adams, E.A.K. 
Spangler, and R. Spangler. 2008. Eulachon Biological Review Team. Summary of 
scientific conclusions of the review of the status of Eulachon (Thaleichthys pacificus) in 
Washington, Oregon and California. Northwest Fisheries Science Center, National 
Marine Fisheries Service, Seattle, Washington. 229 pp. 

Emmett, R.L., S.L. Stone, S.A. Hinton, and M.E. Monaco. 1991. Distribution and abundance of
fishes and invertebrates in west coast estuaries, Volume II: species life history 
summaries. ELMR Report No. 8. NOAA/NOS Strategic Environmental Assessments 
Division, Rockville, Maryland. 329 p. 

EPA (Environmental Protection Agency). 2001. Issue Paper 4: Temperature Interaction,  
Prepared as Part of EPA Region 10 Temperature Water Quality Criteria Guidance 
Development Project. EPA-910-D-01-004.  

FEMAT (Forest Ecosystem Management Assessment Team). 1993. Forest Ecosystem 
Management; and Ecological, Economic, and Social Assessment. Report of the Forest 
Ecosystem Management Assessment Team. U.S. Government Printing Office 1993-793-
071. U.S. Government Printing Office for the U.S.D.A. Forest Service; U.S. Department 
of Interior, Fish and Wildlife Service, Bureau of Land Management, and National Park 
Service; U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration and National Marine Fisheries Service; and the U.S.   Environmental 
Protection Agency.  

-67-



Vegetation Treatments Using Herbicides on BLM Lands in Oregon

150

Fernald, A.G., P.J. Wigington Jr., and D.H. Landers. 2001. Transient storage and hyporheic flow 
along the Willamette River, Oregon: Field measurements and model estimates. Water 
Resources Research 37(6):1681-1694.  

Fresh, K. L., E. Casillas, L. L. Johnson, D. L. Bottom. 2005. Role of the estuary in the recovery 
of Columbia River Basin salmon and steelhead: An evaluation of the effects of selected 
factors on salmonid population viability. U.S. Department of Commerce, NOAA 
Technical Memorandum NMFS-NWFSC-69, 105 pp. 

Good, T.P., R.S. Waples, and P. Adams (editors). 2005. Updated Status of Federally Listed 
ESUs of West Coast Salmon and Steelhead West Coast Salmon Biological Review Team. 
U.S. Department of Commerce, NOAA Technical Memorandum, NMFS-NWFSC-66, 
598 p. 

Gregory, S., R. Wildman, L. Ashkenas, K. Wildman, and P. Haggerty. 2002a. Fish assemblages. 
Pages  44-45 in D. Hulse, S. Gregory, and J. Baker, editors. Willamette River Basin 
Planning Atlas: Trajectories of Environmental and Ecological Change. Oregon State 
University Press, Corvallis, Oregon. 

Gregory, S., L. Ashkenas, D. Oetter, P. Minear, R. Wildman, P. Minear, S. Jett, and K. Wildman. 
2002b. Revetments. Pages 32-33 in D. Hulse, S. Gregory, and J. Baker, editors. 
Willamette River Basin Planning Atlas: Trajectories of Environmental and Ecological 
Change. Oregon State University Press, Corvallis, Oregon. 

Gregory, S., L. Ashkenas, D. Oetter, P. Minear, and K. Wildman. 2002c. Historical Willamette 
River channel change. Pages 18-26 in D. Hulse, S. Gregory, and J. Baker, editors. 
Willamette River Basin Planning Atlas: Trajectories of Environmental and Ecological 
Change. Oregon State University Press, Corvallis, Oregon. 

Gregory, S., L. Ashkenas, P. Haggerty, D. Oetter, K. Wildman, D. Hulse, A. Branscomb, and J. 
VanSickle. 2002d. Riparian vegetation. Pages 40-43 in D. Hulse, S. Gregory, and J. 
Baker, editors. Willamette River Basin Planning Atlas: Trajectories of Environmental and 
Ecological Change. Oregon State University Press, Corvallis, Oregon. 

Groot, C. and L. Margolis. Pacific Salmon Life Histories. 1991. Department of Fisheries and 
Oceans, Biological Sciences, Pacific Biological Station, Nanaimo, V9R dK6, British 
Columbia, Canada.  

Hicks, D. 2005. Lower Rogue watershed assessment. South Coast Watershed Council, Gold 
Beach, Oregon. 

Hogarth, W.T. 2005. Memorandum from William T. Hogarth, to Regional Administrators, 
Office of Protected Resources, NMFS, Regarding Application of the “Destruction or 
Adverse Modification” Standard Under Section 7(a)(2) of the Endangered Species Act, 
3pp. November 7. 

-68-



Attachment D - National Marine Fisheries Service Consultation Letter

151

IC-TRT (Interior Columbia Basin Technical Recovery Team). 2003. Independent populations of 
Chinook, steelhead, and sockeye for listed evolutionarily significant units within the 
Interior Columbia River Domain – Working Draft. 173 pp. April 

IC-TRT (Interior Columbia Basin Technical Recovery Team). 2007. Viability criteria for 
application to Interior Columbia Basin salmonid ESUs – Review draft. 90 pp. + 
appendices. March. 

ISAB (Independent Scientific Advisory Board). 2007. Climate change impacts on Columbia 
River Basin fish and wildlife. ISAB Climate Change Report, ISAB 2007-2, Northwest 
Power and Conservation Council, Portland, Oregon. 

Lawson, P.W., E. P. Bjorkstedt, M. W. Chilcote, C. W. Huntington, J. S. Mills, K. M. Moores, T. 
E. Nickelson, G. H. Reeves, H. A. Stout, T. C. Wainwright, L. A. Weitkamp. 2007. 
Identification of historical populations of coho salmon (Onchorynchus kisutch) in the 
Oregon Coast evolutionarily significant unit. U.S. Department of Commerce, NOAA 
Technical Memorandum, NMFS-NWFSC-79, 129 pp. 

LCFRB (Lower Columbia Fish Recovery Board). 2004. Lower Columbia salmon recovery and 
fish & wildlife subbasin plan.20 pp. December 15. 

LCREP (Lower Columbia River Estuary Partnership). 2007. Lower Columbia River and estuary 
ecosystem monitoring: Water quality and salmon sampling report. Lower Columbia 
River Estuary Partnership. Portland, Oregon.

Lee, D.C., J.R. Sedell, B.E. Rieman, R.F. Thurow, J.E. Williams and others. 1997. Chapter 4: 
Broadscale Assessment of Aquatic Species and Habitats. In T.M. Quigley and S. J. 
Arbelbide eds “An Assessment of Ecosystem Components in the Interior Columbia Basin 
and Portions of the Klamath and Great Basins Volume III.” U.S. Department of 
Agriculture, Forest Service, and U.S. Department of Interior, Bureau of Land 
Management, Gen Tech Rep PNW-GTR-405). 

Lindley, S.T., M.L. Moser, D.L. Erickson, M. Belchik, D.W. Welch, E.L. Rechisky, J.T. Kelley, 
J. Heublein and A.P. Klimley. 2008. Marine migration of North American green 
sturgeon. Transactions of the American Fisheries Society. 137:182-194.

Maguire, M. 2001. Chetco River watershed assessment. South Coast Watershed Council. Gold 
Beach, Oregon. 

McClure, M., T. Cooney, and the Interior Columbia Technical Recovery Team. 2005. 
Memorandum to NMFS NW Regional Office regarding updated population delineation in 
the interior Columbia Basin. 

-69-



Vegetation Treatments Using Herbicides on BLM Lands in Oregon

152

McElhany, P., C. Busack, M. Chilcote, S. Kolmes, B. McIntosh, J. Myers, D. Rawding, A. Steel, 
C. Steward, D. Ward, T. Whitesel, and C. Willis. 2006. Revised viability criteria for 
salmon and steelhead in the Willamette and Lower Columbia Basins. Review Draft. 
Willamette/Lower Columbia Technical Recovery Team and Oregon Department of Fish 
and Wildlife, 178 pp. April. 

McElhany, P., M. Chilcote, J. Myers, and R. Beamesderfer. 2007. Viability status of Oregon 
salmon and steelhead populations in the Willamette and Lower Columbia Basins. 
Prepared for Oregon Department of Fish and Wildlife and National Marine Fisheries 
Service, Portland, Oregon. 

McEwen B. S. and J. C. Wingfield. 2003. The Concept of Allostasis in Biology and 
Biomedicine. Hormones and Behavior. 43(1): 2-15.  

McIntosh, B.A., Sedell, J.R., Smith, J.E., Wissmar, R.C., Clarke, S.E., Reeves, G.H., and Brown, 
L.A., 1994. Management History of Eastside Ecosystems: Changes in Fish Habitat Over 
50 years, 1935 to 1992. Eastside Forest Ecosystem Health Assessment, Vol III, USFS 
Gen. Tech. Rept. PNWGTR- 321, Portland, OR. 

Meehan W. R. 1991. Influences of Forest and Rangeland Management on Salmonid Fishes and 
  Their Habitats. American Fisheries Society Special Publication 19.  

Moser, M.L. and S.T. Lindley. 2007. Use of Washington estuaries by subadult and adult green 
sturgeon. Environmental Biology of Fishes. 79:243-253.

Myers, J. M., C. Busack, D. Rawding, A. R. Marshall, D. J. Teel, D. M. Van Doornik, M. T. 
Maher. 2006. Historical population structure of Pacific salmonids in the Willamette River 
and lower Columbia River basins. U.S. Department of Commerce, NOAA Technical 
Memorandum, NMFS-NWFSC-73, 311 pp. 

NMFS (National Marine Fisheries Service). 1996. Juvenile fish screen criteria for pump intakes. 
National Marine Fisheries Service, Portland, Oregon. 

NMFS (National Marine Fisheries Service). 2005. Assessment of NOAA Fisheries’ critical 
habitat analytical review teams for 12 evolutionarily significant units of West Coast 
salmon and steelhead. NMFS, Protected Resources Division, Portland, Oregon. 

NMFS (National Marine Fisheries Service). 2006. 2006 Report to Congress: Pacific Coastal 
Salmon Recovery Fund, FY 2000-2005. U.S. Department of Commerce, NOAA, 
National Marine Fisheries Service, Washington, D.C. 

NMFS (National Marine Fisheries Service). 2007. Endangered Species Act section 7 
programmatic consultation biological opinion and Magnuson-Stevens Fishery 
Conservation and Management Act consultation: Vegetation Treatments using Herbicides 
on Bureau of Land Management Lands in 17 Western States. Washington, DC. 

-70-



Attachment D - National Marine Fisheries Service Consultation Letter

153

NMFS (National Marine Fisheries Service). 2007a. 2007 Report to Congress: Pacific Coastal 
Salmon Recovery Fund, FY 2000-2006. U.S. Department of Commerce, NOAA, 
National Marine Fisheries Service, Washington, D.C. 

NMFS (National Marine Fisheries Service). 2008. Anadromous salmonid passage facility design. 
  NMFS, Hydropower Division, Portland, Oregon. 

NRC (National Research Council). 1995. Science and the Endangered Species Act. Committee 
on scientific issues in the Endangered Species Act. Commission on Life Sciences. 
National Research Council. National Academy Press, Washington, D.C. 

NRC (National Research Council). 1996. Upstream—Salmon and Society in the Pacific 
Northwest. National Academy Press, Washington, D.C. 

ODFW (Oregon Department of Fish and Wildlife). 2005. Coastal coho assessment. Oregon 
  Department of Fish and Wildlife, Salem, Oregon. 

PFMC (Pacific Fishery Management Council). 1998. The Coastal Pelagic Species Fishery 
Management Plan: Amendment 8. Pacific Fishery Management Council, Portland, 
Oregon. December.  

PFMC (Pacific Fishery Management Council). 1999. Amendment 14 to the Pacific Coast 
Salmon Plan. Appendix A: Description and identification of essential fish habitat, 
adverse impacts and recommended conservation measures for salmon. Pacific Fishery 
Management Council, Portland, Oregon. March.  

PFMC (Pacific Fishery Management Council). 2005. Amendment 19 to the Pacific Coast 
Groundfish Fishery Management Plan. Pacific Fishery Management Council, Portland, 
Oregon. November. 

RBCC (Rogue Basin Coordinating Council). 2006. Watershed health factors assessment: Rogue 
River basin. Rogue Basin Coordinating Council, Talent Oregon. 

Redding J. M., C. B. Schreck and F. H. Everest. 1987. Physiological Effects on Coho Salmon 
and Steelhead of Exposure to Suspended Solids. Transactions of the American Fisheries 
Society. 116: 737-744.

Sandahl J. F., D. H. Baldwin, J. J. Jenkins and N. L. Scholz. 2004. Odor-Evoked Field Potentials 
as Indicators of Sublethal Neurotoxicity in Juvenile Coho Salmon (Oncorhynchus
kisutch) Exposed to Copper, Chlorpyrifos, or Esfenvalerate. Canadian Journal of 
Fisheries and Aquatic Sciences. 61: 404-413.  

Scheuerell, M.D., and J.G. Williams. 2005. Forecasting climate-induced changes in the survival 
of Snake River spring/summer Chinook salmon (Oncorhynchus tshawytscha). Fisheries 
Oceanography 14:448-457. 

-71-



Vegetation Treatments Using Herbicides on BLM Lands in Oregon

154

Scholz N. L., N. K. Truelove, B. L. French, B. A. Berejikian, T. P. Quinn, E. Casillas and T. K. 
Collier. 2000. Diazinon Disrupts Antipredator and Homing Behaviors in Chinook Salmon 
(Oncorhynchus tshawytscha). Canadian Journal of Fisheries and Aquatic Sciences. 57(9): 
1911-1918.

Sedell, J.R. and J. L. Froggatt. 1984. Importance of streamside forests to large rivers: The 
isolation of the Willamette River, Oregon, USA from its floodplain by snagging and 
streamside forest removal. International Vereinigung für Theoretische und Angewandte 
Limnologie Verhandlungen 22:1828-1834. 

Sherwood, C. R., D. A. Jay, R. B. Harvey, P. Hamilton, and C. A. Simenstad. 1990. Historical 
changes in the Columbia River estuary. Progress in Oceanography 25:299–357. 

Spence, B.C., G.A. Lomnicky, R.M. Hughes, and R.P. Novitzki. 1996. An ecosystem approach 
to salmonid conservation. Report by ManTech Environmental Research Services, Inc., 
Corvallis, Oregon, to National Marine Fisheries Service, Portland, Oregon. 

USDI (U.S. Department of the Interior). 1995. Department of the Interior Manual. Part 609 
Weed Control Program. 

USFS (U.S. Forest Service). 2005. Pacific Northwest Region Invasive Plant Program: Preventing 
  and Managing Invasive Plants. Record of Decision. Available at 

http://www.fs.fed.us/r6/invasiveplant-eis/

USGCRP (U.S. Global Change Research Program). 2009. Global Climate Change Impacts in the 
United States. Cambridge University Press, New York. 

Wainwright, T.C., M.C. Chilcote, P.W. Lawson, T.E. Nickelson, C.W. Huntington, J.S. Mills, 
K.M.S. Moore, G.H. Reeves, H.A. Stout, and L.A. Weitkamp. 2007. Biological recovery 
criteria for the Oregon Coast coho salmon evolutionarily significant unit, public review 
draft. August 24. 

Waples, R.S. 1991. Definition of ‘species’ under the Endangered Species Act: Application to 
Pacific salmon. U.S. Department of Commerce, National Marine Fisheries Service, 
Northwest Fisheries Science Center, NOAA Technical Memorandum NMFS- F/NWC-
194.

Weis J. S., G. Smith, T. Zhou, C. Santiago-Bass and P. Weis. 2001. Effects of Contaminants on 
Behavior: Biochemical Mechanisms and Ecological Consequences. Bioscience. 51(3): 
209-217.

Wentz, D.A., Bonn, B.A., Carpenter, K.D., Hinkle, S.R., Janet, M.L., Rinella, F.A., Uhrich, 
M.A., Waite, I.R., Laenen, A. and Bencala, K.E. 1998, Water quality in the Willamette 
Basin, Oregon, 1991-95: U.S. Geological Survey Circular 1161 (updated June 25, 1998). 

-72-



Attachment D - National Marine Fisheries Service Consultation Letter

155

Williams, T.H. E.P. Bjorkstedt, W.G. Duffy, D. Hillemeier, G. Kautsky, T.E. Lisle, M. McCain, 
M. Rode, R. G. Szerlong, R.S. Schick, M.N. Goslin, and A. Agrawal. 2006. Historical 
population structure of coho salmon in the Southern Oregon/Northern California Coasts 
Evolutionarily Significant Unit. U.S. Department of Commerce, NOAA Technical 
Memorandum, NOAA-TM-NMFS-SWFSC-390, 71 pp. 

Wimberly, M.C., T.A. Spies, C.J. Long, and C. Whitlock C. 2000. Simulating historical 
variability in the amount of old forests in the Oregon Coast Range. Conservation Biology
14: 167–180. 

Wissmar, R.C., J.E. Smith, B.A. McIntosh, H.W. Li, G.H. Reeves, and J.R. Sedell. 1994. 
Ecological health of river basins in forested regions of eastern Washington and Oregon. 
General Technical Report PNW-GTR-326. U.S. Department of Agriculture, Forest 
Service, Pacific Northwest Research Station. Portland, Oregon. 

Zabel, R.W., M.D. Scheuerell, M./M. McClure, and J.G. Williams. 2006. The interplay between 
climate variability and density dependence in the population viability of Chinook salmon.
Conservation Biology 20:190-200. 

-73-

 

 



Vegetation Treatments Using Herbicides on BLM Lands in Oregon

156


