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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
West Coast Region 
1201 NE Lloyd Boulevard, Suite 1100 
PORTLAND, OR 97232-1274 

 
 
Refer to NMFS No: 
WCRO-2019-00622 October 25, 2019 
 
 
Luca De Stefanis 
Environmental Protection Specialist 
Bonneville Power Administration 
P. O. Box 3621 
Portland, Oregon   97208-3621 
 
Re: Endangered Species Act Section 7(a)(2) Biological Opinion, and Magnuson-Stevens 

Fishery Conservation and Management Act Essential Fish Habitat Response for the 
Minto-Brown Island Slough Aquatic Herbicide (Glyphosate) Application in Marion 
County, Oregon (5th Field Hydrologic Unit Code: 170900070301, Croisan Creek – 
Willamette River Watershed)  

 
Dear Mr. De Stefanis: 
 
Thank you for your letter of May 30, 2019, requesting initiation of formal consultation with 
NOAA’s National Marine Fisheries Service (NMFS) pursuant to section 7 of the Endangered 
Species Act of 1973 (ESA) (16 U.S.C. 1531 et seq.) for funding aquatic herbicide (glyphosate) 
applications in Minto-Brown Island Slough on the Upper Willamette River (near river mile 85). 
BPA is proposing to fund these herbicide applications to fulfill, in part, its obligations under 
section 4(h) of the Pacific Northwest Electric Power Planning and Conservation Act of 1980 
(Public Law 96-501) and in response to the requirements of reasonable and prudent alternative 
measure 7.1 of the 2008 biological opinion on the operation of 13 dams in the Willamette Basin 
(NMFS 2008).  
 
NMFS also reviewed the likely effects of the proposed action on essential fish habitat (EFH), 
pursuant to section 305(b) of the Magnuson-Stevens Fishery Conservation and Management Act 
(16 U.S.C. 1855(b)), and concluded that the action would adversely affect the EFH of Pacific 
Coast salmon. Therefore, we have included the results of that review in Section 3 of this 
document. 
 
In the biological opinion (Opinion), NMFS concludes that the proposed action is not likely to 
jeopardize the continued existence of ESA-listed Upper Willamette River (UWR) Chinook 
salmon (Oncorhynchus tshawytscha), UWR steelhead (O. mykiss) or their designated critical 
habitats. As required by section 7 of the ESA, NMFS provided an incidental take statement (ITS) 
with the Opinion. The ITS describes reasonable and prudent measures (RPMs) NMFS considers 
necessary or appropriate to minimize incidental take associated with the proposed action. 
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The take statement sets forth nondiscretionary terms and conditions, including reporting 
requirements that the Federal agency and any person who performs the action must comply with 
to carry out the RPMs. Incidental take from action that meets these terms and conditions will be 
exempt from the ESA take prohibition. 
 
Our EFH analysis includes two conservation recommendations to avoid, minimize, or otherwise 
offset potential adverse effects to EFH. If your response is inconsistent with the EFH 
conservation recommendations, the Bonneville Power Administration must explain why, 
including the 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, in your statutory reply 
to the EFH portion of this consultation, we ask that you clearly identify the number of 
conservation recommendations accepted. 
 
Please contact Annie Birnie of the Willamette Branch at (503) 230-5407 or 
annie.birnie@noaa.gov if you have any questions concerning this consultation, or if you require 
additional information. 
 
 Sincerely, 

  

 Kim W. Kratz, Ph.D 
 Assistant Regional Administrator 
 Oregon Washington Coastal Office 
 
  

mailto:annie.birnie@noaa.gov
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1. INTRODUCTION 
 
This Introduction section provides information relevant to the other sections of this document 
and is incorporated by reference into Sections 2 and 3 below. 
 
1.1 Background 
 
National Marine Fisheries Service (NMFS) prepared the biological opinion (opinion) and 
incidental take statement (ITS) portions of this document in accordance with section 7(b) of the 
Endangered Species Act (ESA) of 1973 (16 USC 1531 et seq.), and implementing regulations at 
50 CFR 402. 
 
We also completed an essential fish habitat (EFH) consultation on the proposed action, 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. 
 
We completed pre-dissemination review of this document using standards for utility, integrity, 
and objectivity in compliance with applicable guidelines issued under the Data Quality Act 
(DQA) (section 515 of the Treasury and General Government Appropriations Act for Fiscal Year 
2001, Public Law 106-554). A complete record of this consultation is on file at the 
Oregon/Washington Coastal Area Office in Portland, Oregon. 
 
1.2 Consultation History 
 
We received a letter and biological assessment from the Bonneville Power Administration (BPA) 
on May 30, 2019 requesting initiation of formal consultation on the effects of funding the Minto-
Brown Island Slough Aquatic Herbicide Application. BPA is proposing to fund these herbicide 
applications to fulfill, in part, to fulfill its obligations under section 4(h) of the Pacific Northwest 
Electric Power Planning and Conservation Act of 1980 (Public Law 96-501) and in response to 
the requirements of reasonable and prudent alternative measure 7.1 of the 2008 biological 
opinion on the operation of 13 dams in the Willamette Basin (NMFS 2008).  
 
Along with the letter, we received a biological assessment (BA) with all of the information that 
we needed to initiate consultation. In its BA, the BPA determined that the proposed action is 
“Likely to Adversely Affect” (LAA) the Upper Willamette River (UWR) Chinook, UWR 
steelhead and their critical habitat.  
 
1.3 Proposed Federal Action  
 
“Action” means all activities or programs of any kind authorized, funded, or carried out, in 
whole or in part, by Federal agencies (50 CFR 402.02). 
 
“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 (50 CFR 402.02). There are no interdependent or interrelated 
actions associated with the proposed action. 
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The proposed action is to fund the Willamette Riverkeeper for control of invasive and noxious 
weeds at Minto-Brown Island Slough through aquatic herbicide application. The site is near river 
mile 85 of the Willamette River in Marion County in Oregon’s Willamette Valley, near the City 
of Salem, Oregon.  
 
Aquatic Herbicide Application. 
 
The aquatic application of herbicides (Tables 1 and 2) is proposed in order to control the invasive 
weed species water primrose (Ludwigia hexapetala) located within slough side channels to the 
Willamette River.  
 
Spray Area. Aquatic herbicide application treatment will occur in the slough by treating water 
primrose within slough side channels for three years (Figure 1). There will be access from 
adjacent road systems to refill herbicide and run Intelli-spray hose. BPA proposes to treat 34 
acres of primrose throughout the 87 acre project area.  
 
Equipment. The vast majority of the area will be able to be treated with an Intelli-spray system 
either in boat or from shore. The Intelli-spray system remotely locates the pesticide tank in a 
stable location on shore or in a boat with long hoses fed from the remote tank, reducing spill 
risks. The remaining ground will be covered with canoe hose & gun or with backpack by 
applicator wearing chest waders. 
 
Timing. Herbicide applications will occur during the summer and early-fall dependent upon 
weather conditions and plant growth, within Oregon Department of Fish and Wildlife’s 
recommended window for in-water work, June 1 – October 15. 
 
The BPA proposes using the following herbicides and surfactants: 
 
Table 1. Herbicides & Surfactants Proposed for Aquatic Application. 

Herbicide Application Timing  Application Rate  Target Species 

Glyphosate (Herbicide) 

Summer/Fall 

5.0 lbs. ai/ac 

Water primrose 
Agri-Dex® Crop oil 
concentrate (Surfactant) 

4-8 pints in 20-100 
gallons of spray 

mixture/acre; not to 
exceed 0.5% 

volume/volume (vv) 
concentration 
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Table 2. Herbicide and Surfactant Concentrations, Toxicity Thresholds, and Persistence. 

Herbicide  
(Product)  

Maximum 
Application 

Rate 

Peak 
EEC1 

(mg/L) 

96-hr LC50  
O. mykiss2 

(mg/L) 

Safety 
Factor3 

(mg/L)  

48-hr LC50 

Daphnia2,5 

(mg/L) 

Relative 
Mobility 
in Soil4  

Typical Soil 
Half Life4 

Glyphosate  
(Aqua Neat®) 5.0 lbs. ai/ac 1.84 >70 >3.5 >100 Very low 47 days 

Agri-Dex® 4 pints/ac 1.45 271  13.6 >1000 Yes No data 
1Estimated Environmental Concentration (EEC), based on direct application to a pond 1 acre-foot in volume (NMFS/USFWS 2012). 

EEC is an extreme level that is unlikely to occur during application and should be viewed as a worst-case scenario. 
2Lethal Concentration (LC) in 50% of lab specimens; values based on NMFS/USFWS 2012, WSDOT 2015, EPA 2015, and MSDS. 
3Aquatic concentration below which risk is acceptable (i.e., NOAEL); calculated by multiplying LC50 by 0.05, as used by EPA. 
4NMFS/USFWS 2012, WSDOT 2015  
5 Bakke 2007 
 
Hand Removal of Invasive Weeds. 
 
In addition to using herbicide to control water primrose, an active group of park volunteers and 
partners associated with Willamette Riverkeeper would perform hand removal. Upon removal 
the weeds would be temporarily stockpiled on site before being transported to an appropriate 
disposal site (e.g., landfill).  
 
Conservation Measures. 
 
In their BA, the BPA proposed the following conservation measures: 

1. Conduct herbicide application and hand removal of weeds between June 1 and October 
15 of each of the three years. 

2. All herbicides will be applied according to manufacturer’s label. 
3. All product label “precautionary” statements such as environmental hazards, physical or 

chemical hazards, soil and climate application restrictions, wildlife warnings, and 
threatened and endangered species warnings will be followed. 

4. Herbicides will only be applied by a licensed applicator and only in accordance with U.S. 
Environmental Protection Agency labeling. 

5. Herbicides will not be applied when conditions stated on the herbicide label cannot be 
met and when air turbulence significantly affects the desired spray pattern. 

6. Applicators will never leave herbicides or equipment unattended in unrestricted access 
areas. 

7. Applicators will keep records of each application, the active ingredient, formulation, 
application rate, date, time, location, etc., as required by law. Records will be available to 
state and federal inspectors, and will be supplied to applicable regulatory agencies and 
land managers as requested. 

8. Herbicides will be directed only onto targeted areas. 
9. No more than 34 acres of targeted areas within the 87 acres of project area of herbicide 

application will occur annually in the areas identified in Figure 1.  
10. Glyphosphate formulations containing polyoxyethylene tallow amine (POEA) will not be 

used to reduce risk to aquatic dependent species and wet area habitat. 
11. Equipment used for transportation, storage, or application of chemicals shall be 

maintained in a leak proof-condition. 



 

WCRO-2019-00622 -4- 

12. No herbicide mixing will be authorized within 100 feet of any live waters. Mixing and 
loading operations must take place in an area where an accidental spill would not 
contaminate a stream or body of water before it could be contained. 

 

Figure 1. Aquatic Invasive Species Location. 
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2. ENDANGERED SPECIES ACT: BIOLOGICAL OPINION AND INCIDENTAL TAKE 
STATEMENT 

 
The ESA establishes a national program for conserving threatened and endangered species of 
fish, wildlife, plants, and the habitat upon which they depend. As required by section 7(a)(2) of 
the ESA, each Federal agency must ensure that its actions are not likely to jeopardize the 
continued existence of endangered or threatened species, or adversely modify or destroy their 
designated critical habitat. Per the requirements of the ESA, Federal action agencies consult with 
NMFS and section 7(b)(3) requires that, at the conclusion of consultation, NMFS provides an 
opinion stating how the agency’s actions would affect listed species and their critical habitats. If 
incidental take is reasonably certain to occur, section 7(b)(4) requires NMFS to provide an ITS 
that specifies the impact of any incidental taking and includes non-discretionary reasonable and 
prudent measures (RPMs) and terms and conditions to minimize such impacts.  
 
2.1 Analytical Approach 
 
This opinion includes both a jeopardy analysis and an adverse modification analysis. The 
jeopardy analysis relies upon the regulatory definition of “to jeopardize the continued existence 
of” a listed species, which is “to engage in an action that would be expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50 
CFR 402.02). Therefore, the jeopardy analysis considers both survival and recovery of the 
species.  
 
This opinion relies on the definition of "destruction or adverse modification," which “means a 
direct or indirect alteration that appreciably diminishes the value of critical habitat for the 
conservation of a listed species. Such alterations may include, but are not limited to, those that 
alter the physical or biological features essential to the conservation of a species or that preclude 
or significantly delay development of such features” (81 FR 7214). 
 
The designations of critical habitat for UWR Chinook salmon and UWR steelhead use the term 
primary constituent element (PCE) or essential features. The new critical habitat regulations (81 
FR 7414) replace this term with physical or biological features (PBFs). The shift in terminology 
does not change the approach used in conducting a ‘‘destruction or adverse modification’’ 
analysis, which is the same regardless of whether the original designation identified PCEs, PBFs, 
or essential features. In this opinion, we use the term PBF to mean PCE or essential feature, as 
appropriate for the specific critical habitat. 
 
We use the following approach to determine whether a proposed action is likely to jeopardize 
listed species or destroy or adversely modify critical habitat:  
 

• Identify the rangewide status of the species and critical habitat expected to be adversely 
affected by the proposed action.  

• Describe the environmental baseline in the action area.  
• Analyze the effects of the proposed action on both species and their habitat using an 

“exposure-response-risk” approach.  
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• Describe any cumulative effects in the action area.  
• Integrate and synthesize the above factors by:  (1) Reviewing the status of the species and 

critical habitat; and (2) adding the effects of the action, the environmental baseline, and 
cumulative effects to assess the risk that the proposed action poses to species and critical 
habitat.  

• Reach a conclusion about whether species are jeopardized or critical habitat is adversely 
modified.  

• If necessary, suggest a reasonable and prudent alternative to the proposed action.  
 
2.2 Rangewide Status of the Species and Critical Habitat 
 
This opinion examines the status of each species that would be adversely affected by the 
proposed action. The status is determined by the level of extinction risk that the listed species 
face, based on parameters considered in documents such as recovery plans, status reviews, and 
listing decisions. This informs the description of the species’ likelihood of both survival and 
recovery. The species status section also helps to inform the description of the species’ current 
“reproduction, numbers, or distribution” as described in 50 CFR 402.02. The opinion also 
examines the condition of critical habitat throughout the designated area, evaluates the 
conservation value of the various watersheds and coastal and marine environments that make up 
the designated area, and discusses the current function of the essential PBFs that help to form 
that conservation value. 
 
One factor affecting the status of ESA-listed species considered in this opinion, and aquatic 
habitat at large, is climate change. Climate change is likely to play an increasingly important role 
in determining the abundance and distribution of ESA-listed species, and the conservation value 
of designated critical habitats, in the Pacific Northwest. These changes will not be spatially 
homogeneous across the Pacific Northwest. The largest hydrologic responses are expected to 
occur in basins with significant snow accumulation, where warming decreases snow pack, 
increases winter flows, and advances the timing of spring melt (Mote et al. 2014, Mote 2016). 
Rain-dominated watersheds and those with significant contributions from groundwater may be 
less sensitive to predicted changes in climate (Tague et al. 2013, Mote et al. 2014). 
 
During the last century, average regional air temperatures in the Pacific Northwest increased by 
1-1.4°F as an annual average, and up to 2°F in some seasons (based on average linear increase 
per decade; Abatzoglou et al. 2014; Kunkel et al. 2013). Warming is likely to continue during the 
next century as average temperatures are projected to increase another 3 to 10°F, with the largest 
increases predicted to occur in the summer (Mote et al. 2014). Decreases in summer precipitation 
of as much as 30% by the end of the century are consistently predicted across climate models 
(Mote et al. 2014). Precipitation is more likely to occur during October through March, less 
during summer months, and more winter precipitation will be rain than snow (ISAB 2007; Mote 
et al. 2013; Mote et al. 2014). Earlier snowmelt will cause lower stream flows in late spring, 
summer, and fall, and water temperatures will be warmer (ISAB 2007; Mote et al. 2014). Models 
consistently predict increases in the frequency of severe winter precipitation events (i.e., 20-year 
and 50-year events), in the western United States (Dominguez et al. 2012). The largest increases 
in winter flood frequency and magnitude are predicted in mixed rain-snow watersheds (Mote et 
al. 2014).  
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Overall, about one-third of the current cold-water salmonid habitat in the Pacific Northwest is 
likely to exceed key water temperature thresholds by the end of this century (Mantua et al. 2009). 
Higher temperatures will reduce the quality of available salmonid habitat for most freshwater life 
stages (ISAB 2007). Reduced flows will make it more difficult for migrating fish to pass 
physical and thermal obstructions, limiting their access to available habitat (Mantua et al. 2010; 
Isaak et al. 2012). Temperature increases shift timing of key life cycle events for salmonids and 
species forming the base of their aquatic food webs (Crozier et al. 2011; Tillmann and Siemann 
2011; Winder and Schindler 2004). Higher stream temperatures will also cause decreases in 
dissolved oxygen and may also cause earlier onset of stratification and reduced mixing between 
layers in lakes and reservoirs, which can also result in reduced oxygen (Meyer et al. 1999; 
Winder and Schindler 2004, Raymondi et al. 2013). Higher temperatures are likely to cause 
several species to become more susceptible to parasites, disease, and higher predation rates 
(Crozier et al. 2008; Wainwright and Weitkamp 2013; Raymondi et al. 2013). 
 
As more basins become rain-dominated and prone to more severe winter storms, higher winter 
stream flows may increase the risk that winter or spring floods in sensitive watersheds will 
damage spawning redds and wash away incubating eggs (Goode et al. 2013). Earlier peak stream 
flows will also alter migration timing for salmon smolts, and may flush some young salmon and 
steelhead from rivers to estuaries before they are physically mature, increasing stress and 
reducing smolt survival (McMahon and Hartman 1989; Lawson et al. 2004).  
 
In addition to changes in freshwater conditions, predicted changes for coastal waters in the 
Pacific Northwest as a result of climate change include increasing surface water temperature, 
increasing but highly variable acidity, and increasing storm frequency and magnitude (Mote et 
al. 2014). Elevated ocean temperatures already documented for the Pacific Northwest are highly 
likely to continue during the next century, with sea surface temperature projected to increase by 
1.0-3.7oC by the end of the century (IPCC 2014). Habitat loss, shifts in species’ ranges and 
abundances, and altered marine food webs could have substantial consequences to anadromous, 
coastal, and marine species in the Pacific Northwest (Tillmann and Siemann 2011, Reeder et al. 
2013). Moreover, as atmospheric carbon emissions increase, increasing levels of carbon are 
absorbed by the oceans, changing the pH of the water. Acidification also impacts sensitive 
estuary habitats, where organic matter and nutrient inputs further reduce pH and produce 
conditions more corrosive than those in offshore waters (Feely et al. 2012, Sunda and Cai 2012).  
 
Global sea levels are expected to continue rising throughout this century, reaching likely 
predicted increases of 10-32 inches by 2081-2100 (IPCC 2014). These changes will likely result 
in increased erosion and more frequent and severe coastal flooding, and shifts in the composition 
of nearshore habitats (Tillmann and Siemann 2011, Reeder et al. 2013). Estuarine-dependent 
salmonids such as chum and Chinook salmon are predicted to be impacted by significant 
reductions in rearing habitat in some Pacific Northwest coastal areas (Glick 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, and therefore these species are predicted to fare poorly in warming ocean 
conditions (Scheuerell and Williams 2005; Zabel et al. 2006). This is supported by the recent 
observation that anomalously warm sea surface temperatures off the coast of Washington from 
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2013 to 2016 resulted in poor coho and Chinook salmon body condition for juveniles caught in 
those waters (NWFSC 2015). Changes to estuarine and coastal conditions, as well as the timing 
of seasonal shifts in these habitats, have the potential to impact a wide range of listed aquatic 
species (Tillmann and Siemann 2011, Reeder et al. 2013). 
 
The adaptive ability of these threatened and endangered species is depressed due to reductions in 
population size, habitat quantity and diversity, and loss of behavioral and genetic variation. 
Without these natural sources of resilience, systematic changes in local and regional climatic 
conditions due to anthropogenic global climate change will likely reduce long-term viability and 
sustainability of populations in many of these ESUs (NWFSC 2015). New stressors generated by 
climate change, or existing stressors with effects that have been amplified by climate change, 
may also have synergistic impacts on species and ecosystems (Doney et al. 2012). These 
conditions will possibly intensify the climate change stressors inhibiting recovery of ESA-listed 
species in the future. 
 
2.2.1 Status of the Species 
 
Table 3, below provides a summary of listing and recovery plan information, status summaries 
and limiting factors for UWR Chinook and steelhead. More information can be found in 
recovery plans and status reviews for these species. These documents are available at the NMFS 
West Coast Region Website (http://www.westcoast.fisheries.noaa.gov/). 
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Table 3. Listing classification and date, recovery plan reference, most recent status review, status summary, and limiting factors 
for UWR Chinook salmon and UWR steelhead.  

 
Species Listing 

Classification 
and Date 

Recovery Plan 
Reference 

Most 
Recent 
Status 
Review 

Status Summary Limiting Factors 

Upper Willamette 
River Chinook salmon 

Threatened 
6/28/05 

NMFS 2011 NWFSC 
2015 

This ESU comprises seven populations. Five 
populations are at very high risk, one population 
is at moderate risk (Clackamas River) and one 
population is at low risk (McKenzie River). 
Consideration of data collected since the last 
status review in 2010 indicates the fraction of 
hatchery origin fish in all populations remains 
high (even in Clackamas and McKenzie 
populations). The proportion of natural origin 
spawners improved in the North and South 
Santiam basins, but is still well below identified 
recovery goals. Abundance levels for five of the 
seven populations remain well below their 
recovery goals. Of these, the Calapooia River 
may be functionally extinct and the Molalla 
River remains critically low. Abundances in the 
North and South Santiam rivers have risen since 
the 2010 review, but still range only in the high 
hundreds of fish. The Clackamas and McKenzie 
populations have previously been viewed as 
natural population strongholds, but have both 
experienced declines in abundance despite 
having access to much of their historical 
spawning habitat. Overall, populations appear to 
be at either moderate or high risk, there has been 
likely little net change in the VSP score for the 
ESU since the last review, so the ESU remains at 
moderate risk. 

• Degraded freshwater habitat  
• Degraded water quality  
• Increased disease incidence 
• Altered stream flows 
• Reduced access to spawning and rearing 

habitats  
• Altered food web due to reduced inputs of 

microdetritus 
• Predation by native and non-native species, 

including hatchery fish 
• Competition related to introduced salmon 

and steelhead 
• Altered population traits due to fisheries and 

bycatch 

Upper Willamette  
River steelhead  

Threatened 
1/5/06 

NMFS 2011 NWFSC 
2015 

This DPS has four demographically independent 
populations. Three populations are at low risk 
and one population is at moderate risk. Declines 
in abundance noted in the last status review 
continued through the period from 2010-2015. 
While rates of decline appear moderate, the DPS 
continues to demonstrate the overall low 
abundance pattern that was of concern during the 

• Degraded freshwater habitat 
• Degraded water quality 
• Increased disease incidence 
• Altered stream flows 
• Reduced access to spawning and rearing 

habitats due to impaired passage at dams 
• Altered food web due to changes in inputs of 

microdetritus 
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Species Listing 
Classification 
and Date 

Recovery Plan 
Reference 

Most 
Recent 
Status 
Review 

Status Summary Limiting Factors 

last status review. The causes of these declines 
are not well understood, although much 
accessible habitat is degraded and under 
continued development pressure. The elimination 
of winter-run hatchery release in the basin 
reduces hatchery threats, but non-native summer 
steelhead hatchery releases are still a concern for 
species diversity and a source of competition for 
the DPS. While the collective risk to the 
persistence of the DPS has not changed 
significantly in recent years, continued declines 
and potential negative impacts from climate 
change may cause increased risk in the near 
future. 

• Predation by native and non-native species, 
including hatchery fish and pinnipeds 

• Competition related to introduced salmon 
and steelhead 

• Altered population traits due to interbreeding 
with hatchery origin fish 
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2.2.1 Status of the Critical Habitat  
 
This section describes the status of designated critical habitat affected by the proposed action by 
examining the condition and trends of the essential physical and biological features of that 
habitat throughout the designated areas. These features are essential to the conservation of the 
ESA-listed species because they support one or more of the species’ life stages (e.g., sites with 
conditions that support spawning, rearing, migration and foraging). 
 
For most salmon and steelhead, NMFS’s critical habitat analytical review teams (CHARTs) 
ranked watersheds within designated critical habitat at the scale of the fifth-field hydrologic unit 
code (HUC5) in terms of the conservation value they provide to each ESA-listed species that 
they support (NMFS 2005). The conservation rankings were high, medium, or low. To determine 
the conservation value of each watershed to species viability, the CHARTs evaluated the 
quantity and quality of habitat features, the relationship of the area compared to other areas 
within the species’ range, and the significance to the species of the population occupying that 
area. Even if a location had poor habitat quality, it could be ranked with a high conservation 
value if it were essential due to factors such as limited availability, a unique contribution of the 
population it served, or is serving another important role. 
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Table 4. Critical habitat designation and status for UWR Chinook salmon and UWR steelhead covered in this opinion.  
 

Species Designation Date 
and Federal 
Register Citation 

Critical Habitat Status Summary 

Upper Willamette River 
Chinook salmon 

9/02/05 
70 FR 52630 

Critical habitat encompasses 10 subbasins in Oregon containing 56 occupied watersheds, as well as the lower 
Willamette/Columbia River rearing/migration corridor. Most HUC5 watersheds with PCEs for salmon are in fair-to-
poor or fair-to-good condition. However, most of these watersheds have some, or high, potential for improvement. 
Watersheds are in good to excellent condition with no potential for improvement only in the upper McKenzie River 
and its tributaries (NMFS 2005). We rated conservation value of HUC5 watersheds as high for 22 watersheds, medium 
for 16 watersheds, and low for 18 watersheds. 

Upper Willamette River 
steelhead  

9/02/05 
70 FR 52630 

Critical habitat encompasses seven subbasins in Oregon containing 34 occupied watersheds, as well as the lower 
Willamette/Columbia River rearing/migration corridor. Most HUC5 watersheds with PCEs for salmon are in fair-to-
poor or fair-to-good condition (NMFS 2005). However, most of these watersheds have some or a high potential for 
improvement. Watersheds are in good to excellent condition with no potential for improvement only in the upper 
McKenzie River and its tributaries (NMFS 2005). We rated conservation value of HUC5 watersheds as high for 25 
watersheds, medium for 6 watersheds, and low for 3 watersheds.  

 
 



 

WCRO-2019-00622 -13- 

2.3 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). 
 
The action area includes the wetted channels and riparian areas adjacent to Minto-Brown Island 
Slough which could receive herbicides from spraying and deliver them to UWR Chinook and 
steelhead habitat. This includes slough side channels adjacent to the Willamette River. The 
action area will extend downstream to a point where herbicide concentrations approach 
background levels. This downstream “endpoint” will vary, depending on several variables such 
as the ½ life of the herbicide and stream discharge. Erring on the side of caution, we define the 
action area to extend from the upstream-most point of the Minto-Brown Island Slough 
downstream on the Willamette to where the Willamette Slough enters the Willamette, 
approximately 2 miles. At this point, we expect that any herbicide delivery to the Willamette 
River from the proposed action will not be discernable from background levels, although the 
median half-life of glyphosate in water varies from a few days to 91 days (Henderson et al. 
2010). Few data are available regarding the solubility of Agri-Dex, a petroleum distillate, or its 
fate in aquatic systems, where its rate of biogradation is slow (Bayer 2018). 
 
2.4 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 climate change effects on the environmental baseline are described in Section 2.2 above. 
 
Within Minto Brown Island Slough, invasive water primrose exists in large, dense mats that 
block sunlight and kill of native aquatic plant species. These mats also limit fish use by blocking 
access to habitat. Surveys conducted by the Oregon Department of Fish and Wildlife’s (ODFW)  
Oregon Chub Project in the area did not capture UWR salmon or steelhead in the project area 
during the proposed in-water work period, citing poor water quality and increased temperatures 
as in opposition to their presence. It is expected that the proposed restoration will increase water 
quality and extend the duration when this habitat is suitable for out-migrating salmonid smolts 
from late fall through spring (Brian Bangs, ODFW 2019). Adult Chinook salmon and steelhead 
use the mainstem Willamette River near Minto-Brown Island Slough for upstream migration, but 
are not found in the back water refuge of the action area.  
 
Invasive water primrose can displace native flora and interfere with flood control and drainage 
systems, clog waterways and impact navigation and restoration. The plant also has allelopathic1 
activity that can lead to dissolved oxygen crashes and the accumulation of sulphide and 

                                                 
1 Allelopathy is a biological phenomenon by which an organism produces one or more biochemicals that influence 
the germination, growth, survival, and reproduction of other organisms. 
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phosphate in the water. These year-round effects on water quality can cause dystrophic crises 
and intoxicated systems.  
 
As noted above in the Status section, water quality is degraded and temperatures altered as a 
result of vegetation changes due to upstream tributary dams. Numerous reaches are revetted both 
for the Willamette Valley Project, and from numerous past and ongoing development actions by 
individual landowners. Agriculture, hydropower facilities, timber harvest, fishing, mining and 
other resource-based industries caused many long-lasting environmental changes that harmed 
ESA-listed species and their critical habitats. Those include basin-wide loss or degradation of 
stream channel morphology, spawning substrates, instream roughness and cover, estuarine 
rearing habitats, wetlands, floodplains, riparian areas, water quality (e.g., temperature, sediment, 
dissolved oxygen, contaminants), fish passage, and habitat refugia. Those changes reduced the 
ability of populations of ESA-listed species to sustain themselves in the natural environment by 
altering or interfering with their behavior in ways that reduce their survival throughout their life 
cycle. 
 
The State of Oregon has developed Total Maximum Daily Loads (TMDLs) to address elevated 
temperature, bacteria and mercury levels throughout the Upper Willamette Subbasin (ODEQ 
2009). In addition, the state maintains a list of impaired waterbodies (known as the 303(d) list) 
for the Upper Willamette Subbasin not addressed by the TMDL for pollutants such as dissolved 
oxygen and toxins (such as arsenic, lead and several others). Among others in this reach of the 
river, dissolved oxygen is proposed for a TMDL based on the 303(d) listing for missing the 
criteria of “not less than 11.0 mg/L or 95% of saturation” needed for salmonid spawning. ODEQ 
(2009) described warm water is “the single most extensive impairment in the Willamette basin. 
Nearly 70% of the stream and river extent in the basin violates the temperature criteria for 
protecting sensitive cold water fish like salmon and trout” (ODEQ 2009).  
 
The ODEQ Toxics Monitoring Program gathers information to characterize the presence and 
concentration of pollutants and to identify pollution sources (ODEQ 2015). In the program’s 
most recent report on Willamette Basin toxics, they note: 
 

Once in the environment some chemicals may have effects on aquatic organisms as well 
as humans. These effects may be acute (resulting in organism death as a direct result of 
exposure) or chronic (disrupting essential organism function) and can often occur as a 
result of very low concentrations of pollutants. Research indicates that low levels may 
affect a variety of behaviors in salmon and other aquatic organisms including disrupted 
feeding, reduced/disrupted reproduction, and difficulty with predator avoidance as well as 
reduced growth and physical abnormalities. In addition, many chemicals may act together 
to increase these toxic effects. For many of these chemicals, the ones considered 
emerging, little is known about their effects and very few water quality criteria exist 
(ODEQ 2015). 

 
Recent ODEQ sampling detected herbicides and other pesticides, as well as pharmaceutical and 
personal care products in the Willamette near the action area, while laboratory data from samples 
of resident piscivorous fish tissue in 2008 found toxic equivalent levels of dioxins/furans in all 
tissue samples above the EPA screening value for recreational fishers (ODEQ 2012). Second 



 

WCRO-2019-00622 -15- 

only to pesticides in monitored sites, detections for a wood preservative, pentachlorophenol, 
were common at 60 percent of sites. Detections of total polychlorinated biphenyls (PCBs) were 
near or above, and tissue concentrations of mercury were above, the EPA screening value for 
subsistence fishers. Brominated flame retardants (PBDEs), considered emerging contaminants, 
were also present in all fish samples (ODEQ 2012). Dioxin, while considered part of the legacy 
pollutants that persist and can accumulate in aquatic organisms (such as DDT, PCBs, and 
furans), has current discharges limited by a TMDL which establishes waste load allocations for 
individual pulp plants that use chlorine bleaching approved by EPA in 1991 (ODEQ 2015). 
 
Recovery planning emphasizes the need for a geographical distribution of viable populations 
across the range of such strata/regions in a species (Ruckelshaus et al. 2002, McElhany et al. 
2006). The critical habitat evaluation team concluded that all reaches of the Willamette River 
within this subbasin, HUC5 1709000703, constitute a high value rearing and migration corridor 
connecting upstream populations (e.g., those in the McKenzie and Middle Fork Willamette 
Rivers), and downstream reaches and the ocean.  
 
Rearing and migrating juvenile salmonids require forage, cover, and cool clean water for fry, 
parr, and smolt development (Schroeder et al. 2012). Ongoing industrial, agricultural, and 
urbanization activities have reduced the riparian vegetation and degraded water quality (IMST 
2010), while the upstream tributary dams and revetments have modified the hydrograph to 
reduce floodplain connectivity throughout the mainstem Willamette River. 
 
2.5 Effects of the Action  
 
Under the ESA, “effects of the action” means 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. There are no effects from interdependent or interrelated 
activities associated with the proposed action. 
 
2.5.1 Effects on UWR Chinook salmon and steelhead.  
 
Herbicide Effects. The potential effects of the herbicides and surfactants proposed for 
application are directly related to their concentrations at the time of exposure, the relative 
frequency of exposure, and an organism’s sensitivity to the chemical constituents/compounds. 
The maximum active ingredient application rates for the herbicide and surfactant proposed for 
use in the project area were used to calculate a peak estimated environmental concentration 
(EEC) in milligrams per liter (mg/L). The peak EEC represents an extreme concentration and is 
based on a single, direct application of the active ingredient to a 1-acre pond that is 1-foot deep. 
Although this scenario will not occur during project application, the purpose of calculating the 
peak EEC is to provide a baseline to which the relative toxicity thresholds of the proposed 
herbicide and surfactant can be compared. 
 
Table 5 below outlines the proposed herbicide and surfactant application rates, associated peak 
EEC, and relative toxicity to steelhead. The 96-hour LC50 represents the lethal concentration 
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(LC) that causes mortality in 50% of lab specimens. The “safety factor” represents the effect 
threshold, or aquatic concentration (in mg/L) below which no observable adverse effect would 
likely occur, as used by EPA. It is calculated by multiplying the LC50 by a factor of 0.05 (NMFS 
2012).  
 
Table 5. Herbicide and Surfactant Concentrations and Relative Toxicity to Salmonids. 
 

Herbicide/Surfactant  
Product  

Maximum Application 
Rate 

Peak EEC1 
(mg/L) 

96-hr LC50  
O. mykiss2 

(mg/L) 

Safety Factor3 

(mg/L)  

Glyphosate  
(Aqua Neat®) 5.0 lbs. ai/ac 1.84 >70 >3.5 

Agri-Dex® 4 pints/ac 1.45 271  13.6 
1Estimated Environmental Concentration (EEC), based on direct application to a pond 1 acre-foot in volume (NMFS/USFWS 

2012). EEC is an extreme level that is unlikely to occur during application and should be viewed as a worst-case scenario.  
2Lethal Concentration (LC) in 50% of lab specimens; values based on NMFS/USFWS 2012, WSDOT 2015, EPA 2015. 
3Aquatic concentration below which no observable adverse effect is likely to occur; calculated by multiplying LC50 by 0.05, as 

used by EPA. 
 
Scholz et al. (2000) and Laetz et al. (2015) noted that most environmental exposures to 
pesticides are likely to be sub-lethal, and the lethal endpoint has little predictive value for 
assessing whether pesticide exposure will cause sub-lethal behavioral disorders in wild salmon 
and steelhead. 
 
Folmar (1976) found no avoidance by rainbow trout fry of water with concentrations up to 10 
mg/L of glyphosate. Folmar et al. (1979) documented that rainbow trout eyed-egg hatching 
success decreased significantly from a control at 10 and 20 mg/l of Roundup® (a formulation 
with glyphosate as the active ingredient), but not at 2 and 5 mg/l concentrations. Sac fry survival 
was lower than the control group at 5, 10, and 20 mg/l, but not at 2 mg/l. 
 
In a lab study of rainbow trout, Morgan and Kiceniuk (1992) found no difference in foraging 
variables, length, weight, or number of gill lesions between treatment and control fish after 2 
months of exposure to up to 45.75 µg/L of glyphosate. Also, livers from both treatment and 
control fish showed no evidence of tumors or melanomacrophages. They did determine 
differences in two agonistic behaviors between treatment and control fish at concentrations down 
to 4.25 µg/L, but the implications of these behavior differences was unknown. Topal et al (2015) 
reported that antioxidative enzyme activity, an indicator of oxidative stress in cells, was 
significantly induced in juvenile rainbow trout exposed to glyphosate concentrations down to 2.5 
mg/L. They also documented harmful effects of glyphosate on the liver histology of juvenile 
rainbow trout, and documented declined swimming performance. 
 
Roundup® significantly reduced electro-olfactogram in rainbow trout after 2 min exposure to 
both 100 and 1000 µg/L active ingredient, but had no significant effect at 10 µg/L AI (Tierney et 
al. 2007). L-histidine preference in rainbow trout was not altered with exposure to 10 µg/L AI 
Roundup® but was absent at 100 and 1000 µg/L (Tierney et al. 2007). However, Tierney et al. 
(2007) noted that trout activity level was lowered by 1000 µg/L AI Roundup® and so a 
behavioral olfactory response may have been missed. 
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In addition to the effects of individual herbicides, pesticides commonly occur as mixtures in 
aquatic habitats (Gilliom et al. 2006). Laetz et al. (2015) reported that exposures to pesticide 
mixtures are the rule rather than the exception in most aquatic habitats and assessments based on 
individual chemicals are likely to underestimate actual risk where mixtures occur. For example, 
using juvenile salmon, Laetz et al. (2009) showed that binary mixtures of organophosphate and 
carbamate insecticides are synergistic, producing greater acetylcholinesterase inhibition in vivo 
than predicted from concentration-addition. A 96-h exposure to an environmentally realistic 
concentration of a mixture made from the ten most frequently occurring pesticides in British 
Columbia’s Nicomekl River reduced the olfactory sensory neuron responses of rainbow trout to 
a behaviorally relevant odorant. This study demonstrates that environmentally observed pesticide 
mixtures can injure salmon olfactory tissue (Tierney et al 2008). 
 
Considering that the United States alone has nearly 17,000 pesticide products currently 
registered for use, it is generally impracticable to measure the toxicity of all possible mixture 
combinations for different aquatic species under different exposure conditions (Laetz et al. 
2015). In addition, there is little known about the effects of adjuvants (e.g. surfactants), 
degradants, and other chemicals found in pesticide formulations. For example, some surfactants 
are toxic by themselves and have been documented to increase the toxicity of formulations in 
comparison to technical grade active ingredients (Folmar et al. 1979; Mitchell et al. 1987; Stark 
and Walthall 2003; SERA 2011a).  
 
The NMFS expects that glyphosate concentrations that have shown behavioral and olfactory 
effects in lab studies will occur in UWR Chinook and steelhead occupied habitat in the action 
area. Limited data also indicate that herbicide mixtures will cause additional olfactory effects to 
ESA-listed fish in the action area (Rushton et al. 2016) 
 
These effects will make juveniles more susceptible to predation, decreasing survival. They will 
also affect homing behavior, decreasing fitness. For example, other pesticides have been reported 
to affect salmonid physiology and behavior, such as anti-predator and homing behavior (Scholz 
et al. 2000; Tierney et al. 2006b). We cannot rule out additional sub-lethal adverse effects for all 
of the proposed herbicides because there are limited or no data for most formulations, 
surfactants, and their mixtures regarding potential aquatic concentrations and toxicological 
effects to UWR Chinook salmon and steelhead.  
 
Indirect Effects. Herbicides also present an indirect risk to juvenile salmonids through the 
potential alteration of primary productivity and invertebrate communities. The risks of the 
proposed action from changes in the integrity of the food web and other aspects of the biological 
community are only partially understood. Little toxicity data exist for many of the algal and 
invertebrate species found in the action area.   
 
Available information indicates that significant changes in the food web are unlikely 
consequences of the proposed action. Several field studies found either no changes or minor 
changes in community attributes from herbicides applied in forest or rangeland settings (e.g. 
Mayack et al. 1981; Michael et al. 2006; Fowlkes et al. 2003). In experimental troughs, treatment 
with up to 0.2874 mg/L of glyphosate (Vision®) did not inhibit periphyton biomass accrual or 
affect successional patterns (Austin et al. 1991). A lab study and review of available toxicity 
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data, Cedergreen and Streibig (2005), determined that glyphosate was non-toxic to algae. We 
expect that the duration and concentration of contaminant exposure that are likely to occur under 
the most extreme circumstances in the proposed action are unlikely to reach the thresholds for 
aquatic invertebrates where adverse effects have been reported in the literature (Table 6).  
 
Table 6.  Adverse effects reported below the peak herbicide concentrations that might occur 

under the proposed action as reported in the USFS risk assessments (SERA 
2004a, 2004b, 2004c, 2004d, 2004e, 2004f, 2007, 2009, 2011a, 2011b; USFS 
2006). 

Herbicide 
Peak 
EEC1 
(mg/L) 

Most Sensitive Algal Endpoint Most Sensitive Aquatic Invertebrate Endpoint 

Glyphosate 1.47 0.02 mg/L  
growth stimulation or inhibition  

13.0 mg/L  48-hour EC50 
Daphnia 

1 Peak estimated environmental concentration. 
 
The presence of aquatic invasive plants such as the primrose can increase dissolved oxygen 
inputs during the growing season. The proposed action will target the removal of the primrose 
through the use of glyphosate. When the aquatic weeds are killed, their decomposition process 
will consume oxygen and can reduce the amount of dissolved oxygen in the water. The BPA 
proposes herbicide use during the in-water work window, when summer water temperatures are 
increased, a time when dissolved oxygen concentrations tend to be higher and weed biomass 
higher. The BPA proposes to treat the 34 acres over a 87 acre area over three years, with can 
minimize the risk of depleting dissolved oxygen by treating small portions of the total project 
area at a time.  
 
2.5.2 Effects to Critical Habitat. 
 
Designated critical habitat within the action area for ESA-listed Chinook salmon and steelhead 
considered in this opinion consists of freshwater rearing sites and freshwater migration corridors, 
and their essential physical and biological features (PBFs) as listed below. The proposed action 
will not affect PBFs for freshwater spawning sites, estuarine areas, nearshore marine areas, or 
offshore marine areas.  
 
The effects of the proposed action on freshwater rearing sites and freshwater migration corridors 
for Chinook salmon and steelhead are summarized here as a subset of the habitat-related effects 
of the action that were discussed more fully above.  
 

1. Freshwater rearing sites 
a. Water quantity – No effect  
b. Floodplain connectivity – No effect.   
c. Water quality – Short-term degradation due to release of herbicides and increased 

DO demand; longer-term improvements due to dispersal and degradation of 
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contaminants, and improved DO with recirculation of oxygen when plant 
canopies are removed. 

d. Forage – Short-term loss of aquatic and benthic production during treatment. 
Long-term restoration of native plant species and opportunities for forage.  

e. Natural cover – Short-term loss of shallow-water habitats, especially for juvenile 
Chinook salmon, due to vegetation removal as well as loss of any native 
vegetation that is treated unintentionally. Long-term improvement due to 
improved native plant community composition. 

2. Freshwater migration corridors 
a. Free passage – The reduction of dense aquatic invasive plants will restore clear 

migration pathways over the long term.  
b. Water quantity – No effect.  
c. Water quality – As above. 
d. Natural cover – As above. 

 
In summary, the proposed action is likely to cause a minor degradation of critical habitat PBFs 
for freshwater rearing and migration corridors used by Chinook salmon and steelhead, 
particularly during herbicide application, and some long-term improvement in water quality and 
natural cover in shallow-water habitat. Thus, critical habitat in the action area will retain its 
ability to provide rearing sites and freshwater migration corridors for the species considered in 
this opinion. 
 
In watersheds where non-native aquatic plant species have largely displaced native species, 
weeds can alter processes that affect the quality and quantity of fish habit. Many invasive species 
are annual plants that have allelopathic mechanisms that kill other plants and reduce the density 
of native vegetation while also creating dense mats that can hinder migration of juvenile salmon 
and steelhead. Vegetative cover can be changed to the point where the hydrology of an area is 
disrupted. According to Gettys et al. zxcsalmon and steelhead are not usually associated with 
aquatic plants and their affinity for vegetated habitats is typically thought to be low. However, 
some trout species may develop indirect relationships to aquatic plant habitats after the fish are 
introduced into cool reservoirs and natural lakes. For example, the diet of trout in these systems 
is often dominated by adults, nymphs and larvae of caddisfly, stonefly, cranefly and mayfly, all 
insects that are frequently associated with aquatic vegetation. This observation, along with 
reports that navigation and migration of adult salmon and trout may be hindered by dense beds of 
invasive aquatic plants, suggests that the relationship of salmon and trout to aquatic vegetation 
may be complex.” 
 
2.6 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). Future Federal actions that are unrelated to the proposed action 
are not considered in this section because they require separate consultation pursuant to section 7 
of the ESA.  
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Some continuing non-Federal activities are reasonably certain to contribute to climate effects 
within the action area. However, it is difficult if not impossible to distinguish between the action 
area’s future environmental conditions caused by global climate change that are properly part of 
the environmental baseline vs. cumulative effects. Therefore, all relevant future climate-related 
environmental conditions in the action area are described in the environmental baseline (Section 
2.4). 
 
Because most of the action area is within publicly owned natural areas, future development will 
be minimal to non-existent due to efforts to protect native habitats for fish and wildlife. We 
expect that future activities carried out by the Willamette Riverkeeper will be to restore or 
enhance both terrestrial and aquatic habitat at Minto-Brown Island Slough, which will likely 
benefit Chinook salmon and steelhead.  
 
In the Upper Willamette River Recovery Plan for Chinook salmon and steelhead, ODFW and 
NMFS (2011), report that Marion County is experiencing population growth and associated 
development. They caution that development immediately adjacent to the main-stem river and 
tributaries can result in the reduction or elimination of riparian zones and increase flood hazard. 
Potential effects are uncertain, depending on the amount, type, and proximity of future 
development and the actual impacts to the river. Potential effects will include changes in water 
quality (e.g. increased suspended sediments and herbicide loading from landscaping 
applications). 
 
We did not identify any other future non-Federal activities that would significantly change the 
present pattern of land uses and stressors to steelhead. In summary, we foresee no measurable 
effects to UWR Chinook salmon and steelhead from future non-Federal activities within the 
action area. 
 
2.7 Integration and Synthesis 
 
The Integration and Synthesis section is the final step in our assessment of the risk posed to 
species and critical habitat as a result of implementing the proposed action. In this section, we 
add the effects of the action (Section 2.5) to the environmental baseline (Section 2.4) and the 
cumulative effects (Section 2.6), taking into account the status of the species and critical habitat 
(Section 2.2), to formulate the agency’s biological opinion as to whether the proposed action is 
likely to: (1) Reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing its numbers, reproduction, or distribution; or (2) appreciably 
diminishes the value of designated or proposed critical habitat for the conservation of the 
species.  
 
Overall, UWR Chinook salmon populations appear to be at either moderate or high risk, there 
has been likely little net change in the VSP score for the ESU since the last review, so the ESU 
remains at moderate risk. UWR steelhead populations appear to be either at low or moderate 
risk, and while the collective risk to the persistence of the DPS has not changed significantly in 
recent years, continued declines and potential negative impacts from climate change may cause 
increased risk in the near future. Ongoing industrial, agricultural, and urbanization activities have 
reduced the riparian vegetation and degraded water quality (IMST 2010), including detection of 
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herbicides and other pesticides, while the upstream tributary dams and revetments have modified 
the hydrograph to reduce floodplain connectivity throughout the mainstem Willamette River. 
 
Future development will occur upstream on the mainstem Willamette River action area, which 
will likely contribute additional herbicide loading. We foresee no measureable effects to UWR 
Chinook from other future non-Federal activities (cumulative effects) within the action area.  
 
Over the course of the 3-year project, it is likely that UWR Chinook salmon and steelhead will 
be exposed to herbicides from a wide variety of upstream sources, but only once per year due to 
this proposed action. The proposed project encompasses 87 acres with annual spraying limited to 
34 acres in slower backwater areas (Figure 2) of the Minto-Brown Island Slough where aquatic 
invasives thrive. Herbicides will reach ESA-listed fish habitat through erroneous direct spray, or 
drift. During these occasions, most salmonid exposure time will be limited to minutes as pulses 
of herbicide flow downstream. Exposure zones will also be localized as concentrations will be 
quickly diluted in the flowing water. Thus, only a small fraction of fish in the action area will be 
exposed to, and adversely affected by, herbicides from the proposed action in any given year. 
 
Even in consideration of the impaired status of the UWR populations, the environmental baseline 
and expected cumulative effects in the action area, the number of adversely affected UWR 
Chinook salmon and steelhead will be too small to affect the VSP parameters at the Upper 
Willamette DPS level. 
 
We expect some mortality of non-target native plants, due to spray and surface water drift. Due 
to the conservation measures the Willamette Riverkeeper will implement, effects to non-target 
plants will be rare and localized, so will not significantly decrease the natural cover or forage 
PBF’s of critical habitat. Significant changes in the food web due to herbicide contamination in 
the water appears unlikely, so will not significantly change UWR species’ forage availability. In 
the long-term, aquatic herbicide applications will maintain natural aquatic functions in areas that 
would otherwise become dominated by invasive plants, preserving the conservation value of the 
critical habitat in the action area. 
 
2.8 Conclusion 
 
After reviewing and analyzing the current status of the listed species and critical habitat, the 
environmental baseline within the action area, the effects of the proposed action, any effects of 
interrelated and interdependent activities, and cumulative effects, it is NMFS’ opinion that the 
proposed action is not likely to jeopardize the continued existence of UWR Chinook salmon, 
UWR steelhead, or destroy or adversely modify their designated critical habitats. 
 
2.9 Incidental Take Statement 
 
Section 9 of the ESA and Federal regulations 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 regulation to include significant 
habitat modification or degradation that actually kills or injures fish or wildlife by significantly 
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impairing essential behavioral patterns, including breeding, spawning, rearing, migrating, 
feeding, or sheltering (50 CFR 222.102). “Incidental take” is defined by regulation as takings 
that result from, but are not the purpose of, carrying out an otherwise lawful activity conducted 
by the Federal agency or applicant (50 CFR 402.02). Section 7(b)(4) and section 7(o)(2) provide 
that taking that is incidental to an otherwise lawful agency action is not considered to be 
prohibited taking under the ESA if that action is performed in compliance with the terms and 
conditions of this ITS. 
 
2.9.1 Amount or Extent of Take.  
 
In the opinion, NMFS determined that incidental take of UWR Chinook and steelhead is 
reasonably certain to occur due to exposure to herbicides. Herbicides will reach their habitats 
through direct spray and spray drift. The egg, fry, juvenile, and adult life stages will all be 
adversely affected. At a minimum, exposure to herbicides will impair behavioral and 
physiological processes (e.g. olfactory effects) that will impair the affected individual’s homing 
ability, or the ability to detect predators or find prey. 
 
The amount of take from the proposed action depends on the circumstances at the specific times 
and locations that herbicide applications will occur, such as subsequent rainfall timing and 
amount, wind, and proximity to steelhead habitat. These circumstances cannot be predicted. 
Therefore, we will not attempt to quantify take as a number of individuals. However, the amount 
of take will likely increase as the number of acres treated by the proposed action increase. 
Therefore, the extent of take is best identified by the total number of acres treated each year, the 
effects of which have been analyzed in this opinion. The BPA shall reinitiate consultation if 
more than 34 total acres are treated in a year during the 3-year extent of this consultation. 
 
2.9.2 Effect of the Take 
 
In the opinion, NMFS determined that the amount or extent of anticipated take, coupled with 
other effects of the proposed action, is not likely to result in jeopardy to the species or 
destruction or adverse modification of critical habitat. 
 
2.9.3 Reasonable and Prudent Measures 
 
“Reasonable and prudent measures” are nondiscretionary measures that are necessary or 
appropriate to minimize the impact of the amount or extent of incidental take (50 CFR 402.02).  
 
Full application of conservation measures included as part of the proposed action, together with 
use of the RPMs and terms and conditions described below, are necessary and appropriate to 
minimize the likelihood of incidental take of UWR Chinook salmon and steelhead due to 
completion of the proposed action.  
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The BPA shall minimize incidental take by: 
 

1. Ensuring that aquatic herbicide applications are conducted in a way that minimizes, to the 
maximum extent practicable, the delivery of herbicides to aquatic habitats occupied by 
UWR Chinook salmon and steelhead. 

 
2. Provide NMFS with an annual report documenting adherence to the conservation 

measures and that the extent of take was not exceeded. 
 
2.9.4 Terms and Condition 
 
The terms and conditions described below are non-discretionary, and the BPA or any applicant 
must comply with them in order to implement the RPMs (50 CFR 402.14). The BPA or any 
applicant has a continuing duty to monitor the impacts of incidental take and must report the 
progress of the action and its impact on the species as specified in this ITS (50 CFR 402.14). If 
the entity to whom a term and condition is directed does not comply with the following terms 
and conditions, protective coverage for the proposed action would likely lapse.  
 
1. The following terms and conditions implement reasonable and prudent measure 1: 

a. Aquatic herbicides may only be applied to control the invasive weed species water 
primrose (Ludwigia hexapetala) within slough side channels to the Willamette River 
for a period of three years. 

b. Treated sites must have access from adjacent road systems to refill herbicide and run 
Intelli-spray hose from a boat or shore while the remote the pesticide tank is secured 
in a stable location to reduce spill risks. Any remaining ground will be covered with 
canoe hose & gun or with backpack by applicator wearing chest waders. 

c. No more than 34 acres of water primrose may be treated throughout the 87 acre 
project area. 

d. All herbicide applications will occur during the summer and early-fall dependent 
upon weather conditions and plant growth, within Oregon Department of Fish and 
Wildlife’s recommended window for in-water work, June 1 – October 15. 

e. Only herbicides and surfactants listed in Table 1 may be used, although hand removal 
is allowed provided that any weeds removed are temporarily stockpiled on site before 
being transported to an appropriate disposal site (e.g., landfill). 

f.  All herbicides will be applied according to manufacturer’s label, including and 
“precautionary” statements such as environmental hazards, physical or chemical 
hazards, soil and climate application restrictions, wildlife warnings, and threatened 
and endangered species warnings will be followed. 

g. Herbicides will only be applied by a licensed applicator and only in accordance with 
U.S. Environmental Protection Agency labeling. 

h. Herbicides will not be applied when conditions stated on the herbicide label cannot be 
met and when air turbulence significantly affects the desired spray pattern. 

i. Applicators will never leave herbicides or equipment unattended in unrestricted 
access areas. 

j. Applicators will keep records of each application, the active ingredient, formulation, 
application rate, date, time, location, etc., as required by law. Records will be 
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available to state and federal inspectors, and will be supplied to applicable regulatory 
agencies and land managers as requested. 

k. Herbicides will be directed only onto targeted areas. 
l. Glyphosphate formulations containing polyoxyethylene tallow amine (POEA) will 

not be used to reduce risk to aquatic dependent species and wet area habitat. 
m. Equipment used for transportation, storage, or application of chemicals shall be 

maintained in a leak proof-condition. 
n. No herbicide mixing will occur within 100 feet of any live waters. Mixing and 

loading operations must take place in an area where an accidental spill would not 
contaminate a stream or body of water before it could be contained. 

o. Ensure that treatment of aquatic vegetation is limited to only that portion of the 
aquatic system necessary to meet vegetation management objectives, with particular 
attention to water use restrictions presented on the herbicide label. 

 
2. The following terms and conditions implement reasonable and prudent measure 2: 

a. The BPA will submit a monitoring report to NMFS by February 15 each year that 
describes the BPAs efforts to carry out this opinion. The report will include an 
assessment of overall program activity by watershed, and any other data or analyses 
the BPA deems necessary or helpful to assess habitat trends as a result of actions 
completed under this opinion. 

b. The BPA will attend an annual coordination meeting with NMFS by April 30 each 
year to discuss the annual monitoring report and any actions that will improve 
conservation under this opinion, or make the program more efficient or more 
accountable. 

c. The BPA will complete and record the following data invasive plant control 
programmatic activities that occur annually:  

i. The number of acres of herbicide application. 
ii. The number of acres of manual and mechanical invasive plant control. 

d. Submit monitoring reports to: 
National Marine Fisheries Service 
Oregon Washington Coastal Office 
Attn: WCRO-2019-00622 
1201 NE Lloyd Boulevard, Suite 1100 
Portland, OR   97232-2778 

 
2.10  Conservation Recommendation  
 
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species. Specifically, conservation recommendations are suggestions regarding 
discretionary measures to minimize or avoid adverse effects of a proposed action on listed 
species or critical habitat or regarding the development of information (50 CFR 402.02). Given 
this is a habitat restoration project, NMFS is not providing any conservation recommendations.  
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2.11 Reinitiation of Consultation 
 
This concludes formal consultation for Minto-Brown Island Slough aquatic herbicide application 
project. 
 
As 50 CFR 402.16 states, reinitiation of formal consultation is required where discretionary 
Federal agency involvement or control over the action has been retained or is authorized by law 
and if:  (1) The amount or extent of incidental taking specified in the ITS is exceeded, (2) new 
information reveals effects of the agency action that may affect listed species or critical habitat in 
a manner or to an extent not considered in this opinion, (3) the agency action is subsequently 
modified in a manner that causes an effect on the listed species or critical habitat that was not 
considered in this opinion, or (4) a new species is listed or critical habitat designated that may be 
affected by the action. 
 
 

3. MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 
ESSENTIAL FISH HABITAT RESPONSE 

 
Section 305(b) of the MSA directs Federal agencies to consult with NMFS on all actions or 
proposed actions that may adversely affect EFH. The MSA (section 3) defines EFH as “those 
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” 
Adverse effect means any impact that reduces quality or quantity of EFH, and may include direct 
or indirect physical, chemical, or biological alteration of the waters or substrate and loss of (or 
injury to) benthic organisms, prey species and their habitat, 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 of it 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 can be taken by the 
action agency to conserve EFH. 
 
This analysis is based, in part, on the EFH assessment provided by the BPA and descriptions of 
EFH for Pacific Coast salmon contained in the fishery management plans developed by the 
PFMC and approved by the Secretary of Commerce (PFMC 2014). 
 
3.1 Essential Fish Habitat Affected by the Project  
 
The proposed project action area includes EFH for Chinook salmon (O. tshawytscha), and coho 
salmon (O. kisutch) (PFMC 2014). Habitat areas of particular concern (HAPC) within the action 
area include complex channel and floodplain habitat, and spawning habitat (PFMC 2014). 
 
3.2 Adverse Effects on Essential Fish Habitat 
 
Herbicide effects to Chinook salmon and coho salmon EFH will be the same as those described 
for Chinook and steelhead in the effects section of the opinion above. Specifically, NMFS has 
determined that the action will adversely affect EFH as follows: 
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1. Herbicides will degrade water quality, at a minimum impairing salmon behavior and 
olfactory function (Scholz et al. 2000; Tierney et al. 2006b). 

 
2. Herbicides may cause other effects on habitat which remain unknown due to our lack of 

knowledge about the potential effects of the proposed herbicides, including of herbicide 
mixtures. 

 
3.3 Essential Fish Habitat Conservation Recommendation. 
 
We provide the following conservation recommendation: 
 

1. Ensure that treatment of aquatic vegetation is limited to only that portion of the aquatic 
system necessary to meet vegetation management objectives, with particular attention to 
water use restrictions presented on the herbicide label. By February 28 of each year, 
provide BPA and NMFS with a report documenting the previous year’s herbicide 
activities including including the time, place, and manner of each herbicide application, 
and the total number of acres treated. 

 
Fully implementing this EFH conservation recommendation would protect, by avoiding or 
minimizing the adverse effects described in Section 3.2, above, approximately 34 acres of 
designated EFH for Pacific Coast salmon.  
 
3.4 Statutory Response Requirement  
 
As required by section 305(b)(4)(B) of the MSA, the BPA must provide a detailed response in 
writing to NMFS within 30 days after receiving an EFH Conservation Recommendation. Such a 
response must be provided at least 10 days prior to final approval of the action if the response is 
inconsistent with any of NMFS’ EFH Conservation Recommendations unless NMFS and the 
Federal agency have agreed to use alternative time frames for the Federal agency response. The 
response must include a description of measures proposed by the agency for avoiding, 
minimizing, mitigating, or otherwise offsetting the impact of the activity on EFH. In the case of a 
response that is inconsistent with the Conservation Recommendations, the Federal agency must 
explain its reasons for not following the recommendations, including the scientific justification 
for any disagreements with NMFS over the anticipated effects of the action and the measures 
needed to avoid, minimize, mitigate, or offset such effects (50 CFR 600.920(k)(1)). 
 
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. 
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3.5 Supplemental Consultation 
 
The BPA 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(l)). 
 
 
4. DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 

 
The Data Quality Act (DQA) specifies three components contributing to the quality of a 
document. They are utility, integrity, and objectivity. This section of the opinion addresses these 
DQA components, documents compliance with the DQA, and certifies that this opinion has 
undergone pre-dissemination review. 
 
4.1 Utility 
 
Utility principally refers to ensuring that the information contained in this consultation is helpful, 
serviceable, and beneficial to the intended users. The intended user of this opinion is the BPA. 
Other interested users could include the Long Tom Watershed Council. Individual copies of this 
opinion were provided to the BPA. The format and naming adheres to conventional standards for 
style. 
 
4.2 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.  
 
4.3 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 NMFS ESA Consultation Handbook, ESA 
regulations, 50 CFR 402.01 et seq., and the MSA implementing regulations regarding EFH, 50 
CFR 600. 
 
Best Available Information:  This consultation and supporting documents use the best available 
information, as referenced in the References section. The analyses in this opinion and 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. 
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Review Process:  This consultation was drafted by NMFS staff with training in ESA and MSA 
implementation, and reviewed in accordance with West Coast Region ESA quality control and 
assurance processes.  
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