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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 

NOAA’s 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 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 NMFS 
California Central Valley Office.  
 
1.2 Consultation History 

• On June 28, 2017, the Corps contacted Doug Hampton (NMFS) by phone to discuss the 
Project and potential effects. 

• On July 12, 2019, NMFS received a request for formal consultation from the Corps for 
the Rio Vista Boat Launch Replacement Project. 

• Other than minor clarification questions, the information received on July 12, 2019, were 
sufficient. NMFS initiated consultation on this date. 

 
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). 
 
Project Description 
 
The U.S. Army Corps of Engineers (Corps) proposes to issue a section 10 of the Rivers and 
Harbors Act permit to the City of Rio Vista to authorize the replacement of the existing City of 
Rio Vista boat launch on the Sacramento River, located at 1 Main Street, Rio Vista, in Solano 
County, California (Figure 1). The existing boat launch is deteriorated from age. The Rio Vista 
Boat Launch Ramp Replacement Project (Project) consists of replacing the existing concrete 
boat ramp, floating boat dock, retaining walls, and repaving the parking area. Equipment staging 
areas will be located in the paved areas near the boat launch ramp. 
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Figure 1. Project area location on the Sacramento River just south of the Rio Vista Bridge. 
 
Riprap removal and cofferdam installation 

In order to install sheet piles for a temporary cofferdam, some of the existing riprap must be 
removed. Since there is limited access from land, riprap may be removed with a barge-mounted 
excavator from the Sacramento River. To create a temporary cofferdam, 52-foot metal sheet 
piles will be installed approximately 34 feet deep into the substrate using a vibratory hammer. 
Sheet piles will be installed from north to south (upstream to downstream) to minimize the risk 
of fish entering the area during work activity. The sheet pile course is proposed to have a minor 
radius that would serve to help create a water tight seal. Sheet pile installation will be conducted 
during low tide to minimize impacts of noise and turbidity. Sheet pile installation is estimated to 
take 30 minutes per pile, for an estimated 20 hours of work, to occur over 2.5 days. The 
cofferdam will be approximately 100 feet long (30 meters). The cofferdam will temporarily 
block off approximately 3,800 square feet (0.09 acres) of water from the river. Once the 
cofferdam is installed, the area behind the cofferdam will be dewatered to dry the work area for 
the launch ramp and boat dock pile driving work to occur. 
 
Dewatering and fish relocation 

Once the cofferdam is constructed, the wetted area behind the cofferdam will be dewatered in 
accordance with a NMFS-approved dewatering plan. Qualified biologists will be onsite and 
prepared to safely handle and relocate listed fish species present during dewatering. If onsite 
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constraints exist which inhibit collecting fish with nets, then fish may be collected using 
electrofishing equipment. Pumps will be screened to minimize entrainment of fish. The pumps 
will run continuously to eliminate water. Pumped water will be treated to reduce suspended 
sediment by implementing Best Management Practices (BMP's) such as sediment bags or a 
baffled settlement tank. When the site has been dewatered, demolition and other construction 
activities will begin. 
 
Demolition of boat ramp 

The existing concrete boat ramp, retaining walls, abutment, apron, and dock with 6 steel piles 
will be demolished and removed. Equipment needed for this work will likely include an 
excavator, a dump truck, and a loader. Demolition material will be removed off site and disposed 
of. The area will then be graded and compacted with vibratory rollers, hand-held plate 
compactors, and a box grader.  
 
Installation of concrete guide piles 

The six dock piles that secured the floating dock (Figure 2) will be replaced with two 12-inch 
square, re-stressed reinforced concrete guide piles. The two guide piles will be installed in the 
dry, dewatered area. The guide piles are 90 feet in length and will be installed approximately 70 
feet below the ground with an impact hammer with an estimated blow count of 320 strikes per 
pile. The existing 534 square foot (89 feet by 6 feet) floating dock will be replaced with a 
slightly larger 640 square foot (80 feet by 8 feet) floating dock. The new floating dock will be 
lowered over the two installed concrete guide piles once the ramp is poured and set. 
 

 
Figure 2. Existing floating dock to be replaced and current condition of the concrete boat ramp 
(Photo from Corps Biological Assessment). 
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Concrete ramp 

Forms with rebar will be installed and concrete ramp and retaining walls poured from a cement 
truck on land to create the new boat launch ramp. Concrete work will be at least 10 feet from the 
cofferdam. Concrete work for the walkway, apron, and abutment will be done at the same time 
as the ramp. Once the work site is cleaned up and concrete is cured, the cofferdam will be 
removed. 
 
Sheet pile removal 

Sheet piles for the temporary cofferdam will be removed from south to north (downstream to 
upstream) to minimize the possibility of fish entering the cofferdam as it is removed. The sheet 
piles will be removed with a vibratory pile driver from a barge. BMPs will be in place during 
removal to minimize impacts of disturbed substrate. A semi-circle floating boom with a weighted 
silt curtain will be installed adjacent and downstream of the piles being removed to allow 
sediment to settle. Sheet pile removal is estimated to take 30 minutes per pile, for an estimated 
20 hours of work, to occur over 2.5 days. 
 
Above the ramp, the parking area will be repaired or repaved with an asphalt concrete (AC) 
layer. After AC is in place, a vegetated swale will be constructed, as well as the installation of 
site lighting, project credit sign, and striping. 
 
Construction work schedule 

The Project is scheduled to occur between August 1 and November 30, 2020. The construction 
period is expected to have a duration of approximately 120 days. 
 
Avoidance and Minimization Measures 
 

• All exposed areas of disturbed soil would be watered twice per day to minimize fugitive 
dust emissions. 

• All haul trucks transporting soil, sand, or other loose material off-site would be covered 
or maintain at least two feet of freeboard space. Any haul trucks traveling along freeways 
or major roadways would be covered. 

• All visible mud or dirt track-out onto adjacent public roads would be removed using wet 
power-vacuum street sweepers at least once per day. Dry power sweeping would not be 
used. 

• All construction equipment would be maintained and properly tuned in accordance with 
manufacturer's specifications. 

• Stabilization of soil stockpiles, watering for dust control, establishment of perimeter silt 
fences and/or placement of fiber rolls would be used to control disturbed soil. 

• Use of silt fences, stabilized construction entrances, and storm-drain inlet protection 
would be installed to prevent soil and other construction-related materials from leaving 
the Project area. 

• Project-disturbed areas would be revegetated. 
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• The applicant, the City of Rio Vista, would install, implement, and maintain BMPs 
consistent with the California Storm Water Quality Association (2015) Best Management 
Practice Handbook or equivalent to minimize the discharge of pollutants, consistent with 
the requirements of the construction site stormwater and hazardous materials control 
requirements of the County of Sacramento, in compliance with Central Valley Regional 
Water Quality Control Board Order No. R5-2015-0023, National Pollutant Discharge 
Elimination System No. CAS082597. 

• BMPs will be regularly monitored for effectiveness using appropriate methods (visual 
observation, sampling) at appropriate intervals (e.g., daily or weekly) and corrected 
immediately if determined to not be effective. 

• A spill prevention and emergency response plan to handle potential spills of fuel or other 
pollutants. 

• Drip pans will be placed under equipment and daily checks of vehicle condition. 
• Trash and any other construction-related waste will be disposed of properly. 

 
Interrelated and Interdependent Actions 
 
“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 interrelated or interdependent 
activities associated with the Project. 
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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.  
 
The Corps determined the Project is not likely to adversely affect critical habitat for winter-run 
Chinook salmon, spring-run Chinook salmon, CCV steelhead, or sDPS green sturgeon. NMFS 
also determined that CV spring-run Chinook salmon and winter-run Chinook salmon are not 
likely to be adversely affected by the Project. Our discussion is documented in the "‘Not Likely 
to Adversely Affect’ Determinations” section (2.12). 
 
2.1 Analytical Approach 

This Opinion includes a jeopardy analysis that 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.  
 
We use the following approach to determine whether a Project is likely to jeopardize the listed 
species:  
 

• Identify the rangewide status of the species expected to be adversely affected by the 
Project.  

• Describe the environmental baseline in the action area.  
• Analyze the effects of the Project on the species using an “exposure-response-risk” 

approach.  
• Describe any cumulative effects in the action area.  
• Integrate and synthesize the above factors by:  (1) reviewing the status of the species; and 

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

• Reach a conclusion about whether species are jeopardized.  
• If necessary, suggest a RPA to the Project.  
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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 Project. 
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. See Table 1 for species information.  
 
Table 1. Description of species, current ESA listing classification, and summary of species. 

Species Listing Classification and 
Federal Register Notice Status Summary 

Sacramento River 
winter-run Chinook 
salmon ESU 

Endangered, 

70 FR 37160; June 28, 
2005 

According to the NMFS 5-year species status review 
(NMFS 2016c), the status of the winter-run Chinook 
salmon ESU, the extinction risk has increased from 
moderate risk to high risk of extinction since the 2007 
and 2010 assessments. Based on the Lindley et al. 
(2007) criteria, the population is at high extinction risk 
in 2019. High extinction risk for the population was 
triggered by the hatchery influence criterion, with a 
mean of 66 percent hatchery origin spawners from 
2016 through 2018. Several listing factors have 
contributed to the recent decline, including drought, 
poor ocean conditions, and hatchery influence. Thus, 
large-scale fish passage and habitat restoration actions 
are necessary for improving the winter-run Chinook 
salmon ESU viability. 

Central Valley spring-
run Chinook salmon 
ESU 

Threatened, 

70 FR 37160; June 28, 
2005 

According to the NMFS 5-year species status review 
(NMFS 2016b), the status of the CV spring-run 
Chinook salmon ESU, until 2015, has improved since 
the 2010 5-year species status review. The improved 
status is due to extensive restoration, and increases in 
spatial structure with historically extirpated 
populations (Battle and Clear creeks) trending in the 
positive direction. Recent declines of many of the 
dependent populations, high pre-spawn and egg 
mortality during the 2012 to 2016 drought, uncertain 
juvenile survival during the drought are likely 
increasing the ESU’s extinction risk. Monitoring data 
showed sharp declines in adult returns from 2014 
through 2018 (CDFW 2018). 

California Central 
Valley steelhead DPS 

Threatened, 

71 FR 834; January 5, 
2006 

According to the NMFS 5-year species status review 
(NMFS 2016a), the status of CCV steelhead appears to 
have remained unchanged since the 2011 status review 
that concluded that the DPS was in danger of 
extinction. Most natural-origin CCV populations are 
very small, are not monitored, and may lack the 
resiliency to persist for protracted periods if subjected 
to additional stressors, particularly widespread 
stressors such as climate change. The genetic diversity 
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Species Listing Classification and 
Federal Register Notice Status Summary 

of CCV steelhead has likely been impacted by low 
population sizes and high numbers of hatchery fish 
relative to natural-origin fish. The life-history diversity 
of the DPS is mostly unknown, as very few studies 
have been published on traits such as age structure, size 
at age, or growth rates in CCV steelhead. 

Southern distinct 
population segment of 
North American green 
sturgeon 

Threatened, 

71 FR 17757; April 7, 
2006 

According to the NMFS 5-year species status review 
(NMFS 2015) and the 2018 final recovery plan (NMFS 
2018b), some threats to the species have recently been 
eliminated, such as take from commercial fisheries and 
removal of some passage barriers. Also, several habitat 
restoration actions have occurred in the Sacramento 
River Basin, and spawning was documented on the 
Feather River. However, the species viability continues 
to face a moderate risk of extinction because many 
threats have not been addressed, and the majority of 
spawning occurs in a single reach of the main stem 
Sacramento River. Current threats include poaching 
and habitat degradation. A recent method has been 
developed to estimate the annual spawning run and 
population size in the upper Sacramento River so 
species can be evaluated relative to recovery criteria 
(Mora et al. 2017). 

 
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). 
 
For the purpose of this consultation, the action area includes the Rio Vista boat launch project 
footprint, including staging areas and the surrounding areas that would be subjected to temporary 
construction-related noise, vibration, and turbidity. Turbidity is expected to be minimal, since 
pile driving work will occur at low tide and for a short duration (2.5 days for cofferdam 
installation and the same for cofferdam removal). The extent of the action area includes 
hydroacoustic effects to fish behavior, a distance of 100 meters (330 feet) from the pile driving 
activity.  
 
The action area encompasses waterways where federally listed endangered Sacramento River 
winter-run Chinook salmon (Oncorhynchus tshawytscha, winter-run Chinook salmon), 
threatened Central Valley (CV) spring-run Chinook salmon (O. tshawytscha, CV spring-run 
Chinook salmon), threatened California Central Valley (CCV) steelhead (O. mykiss, CCV 
steelhead), and threatened Southern distinct population segment (sDPS) of North American 
green sturgeon (Acipenser medirostris, sDPS green sturgeon) may be present, and includes 
waters that have been designated as critical habitat for the above mentioned species. Adult 
winter-run Chinook salmon have the greatest potential to occur in the action area primarily from 
November to June (Hallock and Fisher 1985) and juveniles from November to April, based on 
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the timing of adult and juvenile migrations in and through the waterways of the Sacramento-San 
Joaquin Delta (NMFS 2016a). Adult CV spring-run Chinook salmon are likely to be present in 
the action primarily from January to June (Lindley et al. 2004) and juveniles from December to 
May (NMFS 2016a).  Adult CCV steelhead have the greatest potential to be present in the 
Sacramento-San Joaquin Delta from August to May (Hallock et al. 1961, Moyle 2002), and 
juvenile CCV steelhead are likely to be present primarily from January to June (NMFS 2016a). 
Adult, sub-adult, and juvenile sDPS green sturgeon are presumed to be present year-round within 
the action area. 
 
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).  
 

 Water Development, Conveyance, and Flood Control 

The Delta has undergone many changes from its historical condition. The diversion and storage 
of natural flows by dams and diversion structures on Central Valley watersheds has depleted 
stream flows in the tributaries feeding the Delta and altered the natural cycles by which juvenile 
and adult salmonids and sDPS green sturgeon base their migrations. Depleted flows have 
contributed to higher temperatures, lower dissolved oxygen (DO) levels, and decreased 
recruitment of gravel and large woody debris. More uniform flows year round have resulted in 
diminished natural channel formation, altered foodweb processes, and slower regeneration of 
riparian vegetation (Mount 1995, Herbold et al. 2018). 
 
The development of the water conveyance system in the Delta has resulted in the construction of 
more than 1,100 miles of armored levees to increase channel flood capacity elevations and flow 
capacity of the channels (Mount 1995). Levee development in the Central Valley affects 
spawning habitat, freshwater rearing habitat, freshwater migration corridors, and freshwater 
riverine and estuarine habitat. Many of these levees use angular rock (riprap) to armor the bank 
from erosive forces. These changes affect the quantity and quality of nearshore habitat for 
juvenile salmonids (USFWS 2000). Simple slopes protected with rock revetment generally create 
nearshore hydraulic conditions characterized by greater depths and faster, more homogeneous 
water velocities than occur along natural banks. Higher water velocities typically inhibit 
deposition and retention of sediment and woody debris. These changes generally reduce the 
range of habitat conditions typically found along natural shorelines, especially by eliminating the 
shallow, slow-velocity river margins used by juvenile fish as refuge and escape from fast 
currents, deep water, and predators. 
 

 Physical Disturbance from Dredging and Boating 

Dredging of river channels to enhance inland maritime trade and to provide raw material for 
levee construction has also significantly and detrimentally altered the natural hydrology and 
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function of the river systems in the Central Valley. This has led to declines in the natural 
meandering of river channels and the formation of pool and bar segments. 
 
Currently, the Sacramento River experiences heavy barge and recreational vessel traffic, creating 
hazards to listed fish species through both physical and acoustic disturbance. These impacts, 
including increased levels of noise and turbidity, may lead to direct mortality or may induce 
changes in behavior that impair feeding, rearing, migration, and/or predator avoidance. In a 
report on Delta boating needs through the year 2020, (California Department of Boating and 
Waterways 2003) stated an expected increase in boating activity in the Delta area. 
 

 Water Quality 

Current land use in the Delta has seen a dramatic increase in urbanization, industrial activity, and 
agriculture. The water quality of the Delta has been negatively impacted over the last 150 years; 
increased water temperatures, decreased DO levels, and increased turbidity and contaminant 
loads have degraded the quality of the aquatic habitat for the rearing and migration of salmonids 
and sDPS green sturgeon. In general, water degradation or contamination can lead to either acute 
toxicity, resulting in death when concentrations are sufficiently elevated, or more typically, when 
concentrations are lower, to chronic or sublethal effects that reduce the physical health of the 
organism, and lessens its survival over an extended period of time. 
 
Multiple studies have documented high levels of contaminants in the Delta such as 
polychlorinated biphenyls (PCBs), organochlorine pesticides, polycyclic aromatic hydrocarbons 
(PAHs), selenium, and mercury, among others (Stewart et al. 2004, Leatherbarrow et al. 2005, 
Brooks et al. 2012), suggesting that fish are exposed to them. Harmful algal blooms also occur in 
the Delta and, although toxic exposure of estuarine fish has been documented, the extent of their 
impacts to the aquatic food web is unknown (Lehman et al. 2010). More recently, concerns have 
been raised about ammonia levels in the Delta (Davis et al. 2018). Pesticides and herbicides are 
found in the water and bottom sediments throughout the Delta. Herbicide use for the treatment 
and elimination of invasive aquatic vegetation may have important consequences for water 
quality parameters including: amount of light that reaches the water column, temperature, 
salinity, turbidity, and food availability, which may also influence the migratory paths that sDPS 
green sturgeon and salmonids utilize in the Delta. 
 

 Hydrology in the Delta 

Substantial changes have occurred in the hydrology of the Central Valley’s watersheds over the 
past 150 years. Many of these changes are linked to the ongoing actions of the Central Valley 
Project (CVP) and State Water Project (SWP). Reservoir operations flatten the natural 
hydrograph, resulting in a lack of the variability in seasonal and inter-annual runoff (Herbold et 
al. 2018). Currently, average winter/spring flows are typically reduced compared to natural 
conditions, while summer/fall flows have been artificially increased by reservoir releases. 
 
These changes in the hydrographs of the two main river systems in the Central Valley are also 
reflected in the inflow and outflow of water to the Delta. The operations of the dams and water 
transfer operations of the CVP and SWP have reduced the winter and spring flows into the Delta, 
while artificially maintaining elevated flows in the summer and late fall periods. The Delta has 
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become a stable freshwater body, which is more suitable for introduced and invasive exotic 
freshwater species of fish, plants, and invertebrates than for the native organisms that evolved in 
a fluctuating and “unstable” Delta environment. Additionally, operating the CVP and SWP and 
the resultant conditions that are created, reduce survival of juvenile salmonids outmigrating 
through the Delta. Prior to the protections established by the CVP and SWP operations Opinion 
(NMFS 2009a), mortality of winter-run Chinook salmon juveniles entering the interior of the 
Delta, was estimated to be approximately 66 percent, with a range of 35-90 percent mortality 
(Burau et al. 2007, Perry and Skalski 2008, Vogel 2008). Studies indicate overall mortality 
through the Delta for late fall-run Chinook salmon releases near Sacramento from 2006 through 
2010 ranged from 46 to 83 percent (Perry et al. 2016). 
 

 Predation 

Predation of juvenile salmonids and sDPS green sturgeon is thought to be a contributing factor to 
high mortality at this life stage (Hanson 2009, Vogel 2011, Michel et al. 2015). There have been 
significant alterations to aquatic habitat that are conducive to the success of non-native 
piscivorous fish, such as creating a largely freshwater system out of the naturally estuarine, 
variable salinity Delta, riverbank armoring, and reduction of habitat complexity (Vogel 2011). 
The altered habitat and modified flow regimes have benefitted non-native striped bass, catfish, 
largemouth bass, and smallmouth bass, and Vogel (2011) found that predation was likely the 
highest source of mortality to anadromous fish in the Delta. 
 

 Global Climate Change 

The global surface temperature is approximately 1.1°C (0.61°F) warmer today than pre-industrial 
levels. The latest computer models predict that without drastic cutbacks in emissions of carbon 
dioxide and other gases released by the burning of fossil fuels, the average global surface 
temperature may rise by 2°C (3.6°F) in the 21st century (IPCC 2018). Much of that increase 
likely will occur in the oceans, and evidence suggests that the most dramatic changes in ocean 
temperature are now occurring in the Pacific (Noakes 1998). Increased ocean temperatures will 
result in increased ocean acidity, decreased oxygen levels, a shift in marine species to higher 
latitudes, and degradation to marine ecosystems (IPCC 2018). Using objectively analyzed data, 
Huang and Liu (2000) estimated a warming of about 0.9°F per century in the Northern Pacific 
Ocean. 
 
Sea levels are expected to rise by 0.5 to 1.0 meters (1.6 to 3.3 feet) along the Pacific coast in the 
next century mainly due to warmer ocean temperatures, which lead to thermal expansion much 
the same way that hot air expands. This will cause increased sedimentation, erosion, coastal 
flooding, and permanent inundation of low-lying natural ecosystems (e.g., estuarine, riverine, 
mud flats) in the Delta. Increased winter precipitation, decreased snow pack, permafrost 
degradation, and glacier retreat due to warmer temperatures will cause landslides in unstable 
mountainous regions, which will directly impact salmonids and sDPS green sturgeon during their 
migration through the Delta (e.g., warmer temperatures, turbidity) and would also affect their 
spawning success upstream. 
 
Droughts along the West Coast and in the interior Central Valley of California are already 
occurring and are likely to increase with climate change. This means decreased groundwater 
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storage and stream flow in those areas, decreasing salmonid survival and reducing water supplies 
in the dry summer season when irrigation and domestic water use are greatest. Global warming 
may also change the chemical composition of the water that fish inhabit: the amount of oxygen 
in the water declines, while pollution, acidity, and salinity levels may increase. Warmer stream 
temperatures will allow for invasive species to overtake native fish species and impact predator-
prey relationships (Peterson and Kitchell 2001, Stachowicz et al. 2002). 
 
In light of the predicted impacts of global warming, the Central Valley has been modeled to have 
an increase of between 2°C (3.6°F) and 7°C (12.6°F) by the year 2100 (Dettinger et al. 2004, 
Hayhoe et al. 2004, Van Rheenen et al. 2004, U.S. Bureau of Reclamation 2014) with a drier 
hydrology predominated by precipitation rather than snowfall. The Sierra Nevada snowpack is 
likely to decrease by as much as 70 to 90 percent by the end of this century under the highest 
emission scenarios modeled (Hayhoe et al. 2004). This will alter river runoff patterns and 
transform the tributaries that feed the Central Valley from a spring/summer snowmelt dominated 
system to a winter rain dominated system. Summer temperatures and flow levels will likely 
become unsuitable for salmonid survival. The cold snowmelt that furnishes the late spring and 
early summer runoff will be replaced by warmer precipitation runoff. Without the necessary cold 
water pool from snow melt, water temperatures could potentially rise above thermal tolerances 
for salmonids that must spawn and rear below reservoirs in the summer and fall. 
 
For winter-run Chinook salmon, the embryonic and larval life stages that are most vulnerable to 
warmer water temperatures occur during the summer, so this run is particularly at risk from 
climate warming. CV spring-run Chinook salmon adults over-summer in freshwater streams 
before spawning in autumn in the tributaries to the Sacramento River (Thompson et al. 2011). 
Those tributaries without cold water refugia will be more susceptible to impacts of climate 
change. Although CCV steelhead will experience similar effects of climate change to Chinook 
salmon, as they are also blocked from the vast majority of their historic spawning and rearing 
habitat, the effects may be greater, since juvenile CCV steelhead rear in the stream for one to two 
summers prior to emigrating as smolts. In the Central Valley, summer and fall temperatures 
below the dams in many streams already exceed the recommended temperatures for optimal 
growth of juvenile CCV steelhead, which range from 15°C to 19°C (59°F to 66°F) (Myrick and 
Cech 1998). The Anderson Cottonwood Irrigation District (ACID) Dam is considered the upriver 
extent of sDPS green sturgeon passage in the Sacramento River, and spawning occurs 
approximately 30 kilometers (18.6 miles) downriver of the ACID Dam where water temperature 
is higher than ACID during late spring and summer. Thus, if water temperatures increase with 
climate change, temperatures adjacent to ACID Dam may remain within tolerable levels for the 
embryonic and larval life stages of sDPS green sturgeon, but temperatures at spawning locations 
lower in the river may be more affected. 
 
In summary, observed and predicted climate change effects are generally detrimental to the 
species (McClure 2011, Wade et al. 2013), so unless offset by improvements, the status of the 
species is likely to decline over time. While there is uncertainty associated with climate change 
projections, which increase over time, the direction of change is relatively certain (McClure et al. 
2013). 
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 Status of ESA-listed Species in Action Area 

The action area, which encompasses part of the Sacramento River in Rio Vista, California, at and 
adjacent to the boat launch replacement site, functions as a migratory corridor for winter-run 
Chinook salmon, CV spring-run Chinook salmon, CCV steelhead, and sDPS green sturgeon. In 
addition, it also provides some use as holding and rearing habitat for each of these species. 
Juvenile salmonids may use the area for rearing for several months during the winter and spring. 
sDPS green sturgeon use the area for rearing and migration year-round. 
 
Adult winter-run Chinook salmon, CV spring-run Chinook salmon, CCV steelhead, and sDPS 
green sturgeon will most likely pass through the action area on their way to their spawning 
grounds, unless they travel through Georgiana Slough, bypassing Rio Vista. No salmonids or 
sDPS green sturgeon spawning occurs in this part of the river, therefore no eggs or fry of these 
species are expected to occur in the action area. 
 
2.4.7.1 Status of Sacramento River Winter-run Chinook Salmon in the Action Area 

Adult winter-run Chinook salmon typically migrate through the Delta between November and 
June with the peak occurring in March on their way to their spawning grounds. They travel to 
Sacramento River Basin as late as July (Lindley et al. 2004), and then hold prior to spawning. 
Spawning occurs from August through October, with a peak in September (Moyle 2002). 
Generally, juveniles migrate downstream in the winter and spring. Juvenile winter-run Chinook 
salmon occur in the Delta primarily from November through early May, using length-at-date 
criteria from trawl and seine data in the Delta (USFWS 2016). Winter-run Chinook salmon may 
be present in the action area from November to June for adults, and November through April for 
juveniles (Table 2). In-river work is scheduled to occur from August 1 to November 30. Neither 
adult nor juvenile winter-run Chinook salmon are expected to be present during the majority of 
the construction season, but may be present in small numbers in October/November. However, 
cofferdam dewatering will occur earlier in the construction window, when winter-run Chinook 
salmon are least likely to be present. 
 
Table 2. Temporal occurrence of winter-run Chinook salmon in the Delta with darker shades 
indicating months of high presence and lighter shades indicating months of low presence. 

 
1Adults enter the Bay November to June (Hallock and Fisher 1985) and are in spawning ground at a peak time of 

June to July (Vogel and Marine 1991). 
2Juvenile presence in the Delta was determined using DJFMP data. 
3Months in which salvage of wild juvenile winter-run Chinook salmon at the State and Federal fish collection 

facilities occurred; values in cells are salvage data reported by the facilities (NMFS 2016d). 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Adult WR1

Juvenile WR2

Salvaged WR3

HIGH MED LOW NONE
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2.4.7.2 Status of Central Valley Spring-run Chinook Salmon in the Action Area 

Adult CV spring-run Chinook salmon migrate through the Delta from January to June, primarily 
during the months of February to April (CDFG 1998). As with winter-run Chinook salmon, adult 
CV spring-run Chinook salmon may migrate through and rear within the action area, but are not 
expected to be present in the action area during the Project. From the tributaries, juveniles 
migrate downstream soon after emergence as young-of-the-year, or they remain in the creeks 
until the following fall, which appears to be more typical (Moyle et al. 1995). According to trawl 
and seine data in the Delta, juvenile CV spring-run Chinook salmon are present in the Delta 
primarily from January to May, and are rarely observed during summer months (USFWS 2016). 
Adult CV spring-run Chinook salmon may be present from January to June (Table 3). Since in-
river work will not be occurring during these months, neither adult nor juvenile CV spring-run 
Chinook salmon are expected to be present during Project construction. 
 
Table 3. Temporal occurrence of spring-run Chinook salmon in the Delta with darker shades 
indicating months of high presence and lighter shades indicating months of low presence. 

 
1Adults enter the Bay late January to early February  (CDFG 1998) and enter the Sacramento River in March 

(Yoshiyama et al. 1998). Adults travel to tributaries as late as July (Lindley et al. 2004). Spawning occurs 
September to October (Moyle 2002). 

2Juvenile presence in the Delta based on DJFMP data. 
3Juvenile presence in the Delta based on salvage data (NMFS 2016d). 
 
2.4.7.3 Status of California Central Valley Steelhead in the Action Area 

Adult CCV steelhead enter freshwater in August (Moyle 2002) and the peak migration of adults 
moving upriver occurs in in late September (Hallock et al. 1957). They hold until tributary flows 
are high enough to migrate upstream where they spawn from December to April (Hallock et al. 
1961). A small percentage of CCV steelhead (typically females) migrate back downstream from 
the tributaries and reach the Sacramento River during March and April, and have a high presence 
in the Delta in May.  
 
Juvenile CCV steelhead (smolts) may be present in the action area as early as September (CDFW 
2016, USFWS 2016). In the Sacramento River, juvenile CCV steelhead generally migrate to the 
ocean in spring and early summer at 1 to 3 years of age, with peak migration through the Delta in 
March and April (Reynolds et al. 1993). CCV steelhead presence in CVP and SWP fish salvage 
facilities, which account for CCV steelhead from both the Sacramento and San Joaquin river 
basins, increases from November through January and peaks in February and March. By June, 
emigration essentially ends, with only a small number of fish being salvaged through the summer 
(Table 4). According to DJFMP data, juvenile CCV steelhead are primarily present in the Delta 
from February to June (Table 4). Hallock et al. (1961) also describes a similar timeframe for 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Adult SR1

Juvenile SR2

Salvaged SR3

HIGH MED LOW NONE
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juvenile outmigration from the upper Sacramento River and its tributaries during late December 
through April.  
 
Since adult CCV steelhead may be present in the action area during their migration upstream, 
they have a higher chance of being present during the Project than Chinook salmon. Though 
unlikely, juvenile CCV steelhead may be present during the months of September and 
November, overlapping with the in-river construction period (August 1 to November 30). 
 
Table 4. Temporal occurrence of steelhead in the Delta, with darker shades indicating months of 
high presence and lighter shades indicating months of low presence. 

 
1Adult presence was determined using information in (Moyle 2002), (Hallock et al. 1961), and (CDFW 2007). 
2Juvenile presence in the Delta was determined using DJFMP data. 
3Months in which salvage of wild juvenile steelhead at the State and Federal fish collection facilities occurred; 

values in cells are salvage data reported by the facilities (NMFS 2016d). 
 
2.4.7.4 Status of Southern Distinct Population Segment of North American Green Sturgeon in the 

Action Area 

For sDPS green sturgeon, the action area functions as migratory, holding, and rearing habitat for 
adults, sub-adults, and juveniles. Green sturgeon are presumed to be present year-round in the 
Delta (Table 5). Both non-spawning adult and sub-adult sDPS green sturgeon use the Delta and 
estuary for foraging during the summer. Green sturgeon spawning primarily occurs in cool 
sections of the upper mainstem Sacramento River (NMFS 2018b), therefore no eggs or larval 
sDPS green sturgeon are expected to occur in the action area. Adult and juvenile sDPS green 
sturgeon may be present during the Project since they occur in the Delta year-round, but due to 
their small population size, few are expected to be present during in-water work activities. 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Adult SH1

Juvenile SH2

Salvaged SH3

HIGH MED LOW NONE
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Table 5.  Temporal occurrence of sDPS green sturgeon in the Delta, with darker shades 
indicating months of high presence and lighter shades indicating months of low presence. 

 
1Adult presence was determined to be year round according to information in (CDFW 2008-2014), (Lindley and 

M.L. Moser 2008), and (Moyle 2002). 
2Juvenile presence in the Delta was determined to be year round by using information in (CDFW DJFMP data), 

(Moyle et al. 1995) and (Radtke 1966). 
3Months in which salvage of sDPS green sturgeon at the State and Federal fish collection facilities occurred; values 

in cells are salvage data reported by the facilities (1981-2012 CDFW daily salvage data). 
*Not enough catch data to determine percent presence by month for adults or juveniles, except for salvaged sDPS 

green sturgeon. 

 
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 Project and are later in time, but still are 
reasonably certain to occur. 
 

 Effects of the Project to Listed Fish Species 

The effects of the Project are based on best available life history information and monitoring data 
on the four species for which their geographical ranges occur in the action area. In-water work is 
scheduled to occur from August 1 to November 30, 2020. Life stages of species that are expected 
to be present during the proposed in-water work window include juvenile and adult CCV 
steelhead, and juvenile, sub-adult, and adult sDPS green sturgeon. In this section of the 
Sacramento River where the Project will occur, there are no known spawning areas for 
salmonids or sDPS green sturgeon, so impacts or mortality to eggs are not expected to occur. The 
following analysis includes potential sources of adverse effects for the species resulting from the 
Project. 
 
Increased Sedimentation and Turbidity  
 
Increased sedimentation and turbidity may occur during cofferdam sheet pile installation within 
the active channel. A vibratory hammer will be used to install sheet piles from a barge 
temporarily anchored with spuds in the Sacramento River. This work will occur over 2.5 days. 
The removal of the temporary sheet piles will also occur over 2.5 days. These activities will 
disturb the substrate possibly resulting in increased turbidity and sedimentation. Pile driving of 
the two permanent 12-inch concrete dock piles will occur within the dry area behind the 
cofferdam, and therefore should not be a source of turbidity or sedimentation. Sources outside of 
the active channel include disturbance of soil during removal of some existing riprap that 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
*Adult GS1

*Juvenile GS2

Salvaged GS3

HIGH MED LOW NONE
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conflicts with the cofferdam. Since staging areas will be over paved areas, vegetation removal 
will not be necessary. 
 
Juvenile and adult CCV steelhead are known to use the action area as a migration corridor and 
for rearing during the proposed in-water work window (August 1 to November 30) and, 
therefore, may be present during construction activities. Increased sedimentation and turbidity 
could have direct and indirect adverse effects to adult fish through gill fouling, reduced foraging 
ability and reduced predator avoidance (Kemp et al. 2011). Juvenile salmonids are unlikely to 
avoid increased levels of turbidity below a level of 70 nephelometric turbidity units (NTU, Bash 
et al. 2001). As a result, they may be at greater risk to turbidity and sediment-related effects than 
adults. One effect of turbidity that has important implications for juvenile salmonids is that 
predator avoidance behavior has been shown to decrease at increased levels of turbidity (Gregory 
1993). Growth and survival amidst increased sediment and turbidity levels have also been shown 
to decrease resulting from reduced prey detection and availability. Physical injury is also 
possible due to increased activity, aggression, and gill fouling (Suttle et al. 2004, Kemp et al. 
2011). Less information is available on the abundance and distribution at various life stages of 
sDPS green sturgeon. However, based on the best available information on their life history, 
individuals at the juvenile, sub-adult, and adult life stages could be present in the action area. 
Large increases in turbidity as well as sedimentation events have the potential to cause acute 
injury by gill fouling in sDPS green sturgeon. 
 
With the implementation of avoidance and minimization measures, potential direct or indirect 
adverse effects resulting from sedimentation and turbidity are minimal and are therefore not 
expected to negatively affect listed fish species. 
 
Contaminants and Pollution-related Effects  
 
The Project will involve heavy construction equipment and activities that could impair water 
quality if a spill were to occur. Potential sources of pollutants include petroleum products such as 
fuel, hydraulic fluid, and petroleum-based lubricants. BMPs will be in place, and avoidance and 
minimization measures will be implemented, minimizing the probability of pollutant incursion 
into the Sacramento River. However, unlike sedimentation and turbidity-related effects, potential 
pollution-related effects have the potential to be persistent in the action area and may affect 
multiple species and life stages if they were to occur.  
 
Incursion of contaminants into the action area has the potential to directly or indirectly affect 
species present during or post-construction. Heavy equipment will be present in the action area 
and metals may be deposited through their use and operation (Paul and Meyer 2001). These 
materials have been shown to alter juvenile salmonid behavior through disruptions to various 
physiological mechanisms including sensory disruption, endocrine disruption, neurological 
dysfunction and metabolic disruption (Scott and Sloman 2004). Oil-based products used in 
combustion engines are known to contain PAHs, which have been known to bio-accumulate in 
other fish taxa such as Pleuronectiformes and have carcinogenic, mutagenic and cytotoxic effects 
(Johnson et al. 2002). The exact toxicological effects of PAHs in salmonids and sturgeon is not 
well understood, although studies have shown that increased exposure of salmonids to PAHs 
reduced immunosuppression, increasing their susceptibility to pathogens (Arkoosh et al. 1998). 
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Adult and juvenile winter-run Chinook salmon may be present in the action area as early as 
November, adult and juvenile CCV steelhead and sDPS green sturgeon may also be present in 
the action area during the in-water construction work window (August 1 to November 30). CV 
spring-run Chinook salmon are unlikely to be present in the action area during this time. 
 
BMPs and avoidance and minimization measures will aid in minimizing or avoiding potential 
direct or indirect adverse effects to listed fish species. With these avoidance and minimization 
measures in place, potential direct or indirect adverse effects resulting from the incursion of 
contaminants into the Sacramento River are improbable and are therefore not expected to occur. 
 
Dewatering and Fish Rescue Operations  
 
In-water cofferdam installation is expected to take 2.5 days, and during this process the closure 
of the cofferdam may entrap juvenile fish. Cofferdam work is anticipated to occur at the 
beginning of the in-water work window in August, since this step must occur prior to boat launch 
ramp or dock work. The cofferdam installation process will likely startle most of the fish near the 
construction site and cause them to leave the immediate area of work. However, it is possible 
that some fish will be entrained before the cofferdam is sealed. In August, juvenile winter-run 
Chinook salmon are unlikely to be present in the action area. Juvenile CCV steelhead and 
juvenile sDPS green sturgeon may be present year round, and therefore, may be in the action 
area during cofferdam installation. CV spring-run Chinook salmon are not expected to be present 
during this time. 
 
During the dewatering process, a qualified biologist will be onsite to oversee the activity and be 
prepared to relocate fish. In the event fish are observed within the cofferdammed area, they 
would be collected with nets and relocated to the main channel of the Sacramento River. If onsite 
physical constraints exist which make netting impractical, electrofishing equipment may be used 
to capture stranded fish. Electrofishing causes fish to be temporarily immobilized, or if electrical 
currents are too strong, can cause spinal injury, leading to mortality. Smaller fish are less 
susceptible to the effects of the electrical current than larger fish. Any fish that are immobilized 
due to electrofishing will typically recover after a few seconds to a few minutes (FFWCC). 
Biologists using electrofishing equipment would follow NMFS’ electrofishing guidelines. ESA-
listed species that may be present in the action area during dewatering may be susceptible to 
capture or electrofishing, and relocation. For fish that may be present, incidental injury or 
mortality may occur during this process as fish experience abrasion from handling, exposure to 
air, exposure to electrical current from electrofishing, close proximity to one another as they are 
relocated downstream, and potential predation upon release. 
 
Hydroacoustic Noise Impacts due to Pile Driving 
 
Hydroacoustic pressure impulses can affect behavior of fish and may result in physical injury 
such as tissue damage, hearing loss, or death (Popper and Hastings 2009). Any alteration in 
behavior or physical injury can increase the chance of predation due to disorientation, and the 
ability to feed or migrate. NMFS established criteria for hydroacoustic impacts on fish, and has 
identified a peak pressure of 206 dB, a cumulative Sound Exposure Level (SEL) of 187 dB for 
fish greater than 2 grams, and a cumulative SEL of 183 dB for fish less than 2 grams (NMFS 
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2009b). NMFS also uses a Root Mean Square (RMS) of 150 dB as a threshold for creating 
negative behavioral effects to exposed fish. 
 
The City of Rio Vista proposes to install two 12-inch concrete guide dock piles in the dewatered 
area behind the cofferdam. The guide dock piles would be installed using a vibratory hammer. 
Since the vibratory hammer produces sound energy that is generally 10 to 20 decibels (dB) lower 
than impact pile driving (Caltrans 2015), sound pressure levels would be lower than those 
associated with the impact hammer to install the two guide piles. Attenuation of 5 dB was used 
to account for pile driving occurring in the dewatered (dry) area. According to Table VI-2 from 
the Technical Guidance for Assessment and Mitigation of Hydroacoustic Effects of Pile Driving 
on Fish (Caltrans 2015), the closest comparison is to 18-inch concrete piles (which are larger 
than the 12-inch piles to be used) which would produce sound levels of 180 dBPeak sound 
pressure, 165 dBRMS, and 155 dBSEL (see Table 6). Using these values, the extent of 
hydroacoustic effects to fish behavior is a distance of approximately 100 meters (328 feet) 
(distance to behavioral threshold is greater for vibratory hammer than for pile driving the two 
piles in the dry). 
 
Table 6. Values from NMFS Pile Driving Calculator for anticipated noise impacts. 

Pile 
Type 

Driver 
Type 

Number 
of 

Strikes 
Per Pile 

Strikes 
Per 
Day 

Reference 
Distance 

(m) 

Attenuation 
(dB) 

Peak 
(dB) 

SEL 
(dB) 

RMS 
(dB) 

Distance (m) to Threshold 
Onset of Physical 

Injury Behavior 

Peak 
dB 

Cumulative 
SEL dB RMS dB Fish 

>2 g 
Fish 
< 2 g 

206 
dB 

187 
dB 

183 
dB 150 dB 

12" 
square 

concrete 
(2) 

impact 
hammer 320 640 10 5 180 165 155 0 25 47 22 

steel 
sheet 
(40) 

vibratory 
hammer                     100 

 
The NMFS pile driving calculator worksheet shows that peak sound pressure levels will be well 
below the threshold of 206 dB (180 dB). Cumulative SELs are anticipated to be elevated; 187 dB 
at a distance of up to 25 meters (82 feet). Pile driving work for the two guide dock piles will 
occur during daylight hours over one day. Listed salmonids are least likely to be present during 
the August 1 through October 31 portion of the in-water work window. During the November 1 
to November 30 period, winter-run Chinook salmon, steelhead, and green sturgeon may be 
present. Due to the number of pile strikes in one day (640 strikes), the SEL threshold for fish 
greater than 2 grams will be exceeded, according to the NMFS pile driving calculator. However, 
fish are most likely to migrate through the action area at night. Also, the noise disturbance from 
the pile driving activity is likely to deter fish from the area. Since fish are not likely to stay in the 
action area for the duration of pile driving work, they are unlikely to be exposed to the 
cumulative noise impacts (SEL) from pile driving activities. Therefore, effects from noise to fish 
migrating through the action area will be minimal, and are not expected to negatively affect list 
fish species. 
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The single strike RMS pressure is estimated to be 155 dB. The distance to reach the 150 dB 
Effective Quiet level is 22 meters (72 feet) from the source. However, noise due to sheet pile 
installation for the cofferdam is expected to extend 100 meters (328 feet) from the source (See 
Table 6). Behavioral impacts to fish within this distance may include being startled and fish 
moving away from the affected area (Caltrans 2015). Since the river is 750 meters (2,460 feet) 
wide in this section, listed fish species present in the action area may avoid the action area (100 
meters from the cofferdam into the channel) during their upstream or downstream migration and 
use another part of the river beyond noise impacts. 
 

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 Project are not 
considered in this section because they require separate consultation pursuant to section 7 of the 
ESA.  
 
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). 
 

 Agricultural Practices  

Runoff from agricultural lands in the Sacramento River Basin can degrade or reduce suitable 
critical habitat for listed salmonids by introducing nitrogen, ammonia, and other nutrients into 
the watershed, which then flow into the receiving waters of the Delta. Stormwater and irrigation 
discharges related to both agricultural and urban activities contain numerous pesticides and 
herbicides that may have a negative effect on salmonid reproductive success and survival rates 
(Dubrovsky et al. 1998, Daughton 2003).  
 

 Increased Urbanization 

Increased urbanization is expected to result in increased recreational activities in the Delta and 
the action area and its vicinity. Among the activities expected to increase in volume and 
frequency is recreational boating. Boating activities typically result in increased wave action and 
propeller wash in waterways. This potentially will degrade riparian and wetland habitat by 
eroding channel banks and mid-channel islands, thereby causing an increase in siltation and 
turbidity. Boat wakes and propeller wash also stir up benthic sediments, thereby potentially 
resuspending contaminated sediments and degrading areas of submerged vegetation. This, in 
turn, would reduce habitat quality for the invertebrate forage base required for the survival of 
juvenile salmonids and green sturgeon moving through the system. Increased recreational boat 
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operation in the Delta is anticipated to result in more contamination from the operation of 
gasoline and diesel powered engines on watercraft entering the water bodies of the Delta. 
 

 Global Climate Change 

In section 2.4 (environmental baseline), NMFS discussed the potential effects of global climate 
change. Anthropogenic activities, most of which are not regulated or are poorly regulated, will 
lead to increased emissions of greenhouse gases. It is unlikely that NMFS will be involved in any 
review of these actions through an ESA section 7 consultation. Within the context of the brief 
period of time over which the Project is scheduled to be operated (four months), the near term 
effects of global climate change are unlikely to result in any perceptible declines to the overall 
health or distribution of the listed populations of anadromous fish within the action area that are 
the subject of this consultation. 
 
2.7 Integration and Synthesis 

The Integration and Synthesis section is the final step in our assessment of the risk posed to 
species as a result of implementing the Project. 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 (Section 2.2), to formulate the agency’s 
biological opinion as to whether the Project is likely to reduce appreciably the likelihood of both 
the survival and recovery of a listed species in the wild by reducing its numbers, reproduction, or 
distribution. 
 

 Summary of the Status of the Species and Environmental Baseline 

The Status of the Species and Environmental Baseline sections show that past and present 
impacts to the Sacramento and San Joaquin river basins and the Delta have caused significant 
habitat loss, fragmentation, and degradation throughout the historical and occupied areas for 
these species. These impacts have created the conditions that have led to substantial declines in 
the abundance and long-term viability of their populations in the Central Valley. As a result, 
NMFS has determined in its most recent 5-year status reviews (NMFS 2015, 2016a, 2016b and 
2016c) that the listings are still warranted, and that the current status of these fish has continued 
to decline since the previous status reviews in 2011. 
 
Alterations in the geometry of the Delta channels (straightening), removal of riparian vegetation 
and shallow water habitat, construction of armored levees for flood protection, changes in river 
flow created by diversions (including pre-1914 riparian water right holders, CVP and SWP 
contractors, and municipal entities), and the influx of contaminants from agricultural and urban 
dischargers have substantially reduced the functionality of the aquatic habitat within the action 
area.  
 
The multi-year drought conditions in California from 2012 through 2016 have negatively 
affected winter-run Chinook salmon, CV spring-run Chinook salmon, and CCV steelhead, 
exacerbating the conditions that led to the species being listed. Lethal water temperatures below 
the rim dams have reduced the viability of eggs in the gravel for winter-run and CV spring-run 
Chinook salmon, and have made tributaries excessively warm over the summer and fall seasons 
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due to a lack of snow and snow melt runoff. Early life stages of sDPS green sturgeon are 
expected to be less affected by the increased temperatures in the waters in which they spawn due 
to their higher thermal tolerances in the early life stages compared to salmonids.  
 

 Summary of Effects of the Project 

The Project will occur from August 1 to November 30. The effects of installing and removing 
the cofferdam; and removing the old dock, 6 dock piles, and launch ramp and installing a new 
dock, 2 dock piles, and new launch ramp behind the cofferdam will be temporary and minimal. 
 
The aspects of the Project that will result in adverse effects to CCV steelhead and sDPS green 
sturgeon include potential handling and relocation of fish, and potential use of an electrofisher 
during dewatering of the cofferdammed area. NMFS expects the potential for individuals to be 
harmed or injured, including the potential for mortalities and susceptibility to predation upon 
release, as a result of the fish relocation. However, these effects are expected to be minor in 
scope in relation to the species’ respective populations, affecting a limited number of fish for 
each species. 
 

 California Central Valley Steelhead 

Adult CCV steelhead are most likely to be migrating through the waters of the action area during 
August to May, based on their migration timing upstream and downstream after spawning. 
Juvenile CCV steelhead are primarily expected to begin entering the action area during 
December, when cool and wet weather is likely to promote downstream emigration. As a result, 
few juvenile CCV steelhead are expected to be exposed to the effects of the action, although 
juveniles are occasionally observed at monitoring locations during summer months. Although 
adult CCV steelhead may be present during the in-water work window, adults are unlikely to 
travel near shore and become entrapped in the cofferdam.  
 
Sheet pile installation is not expected to adversely affect juvenile or adult CCV steelhead, since 
piles will be driven with a vibratory hammer, and any turbidity caused from the disturbance will 
be temporary, localized, and minimal.  
 
Cofferdam dewatering will occur after the temporary cofferdam is constructed likely early in the 
August 1 to November 30 work window, to remove water from the work area in preparation for 
boat launch replacement. Any fish within the enclosed area (see Figure 3) would be entrapped 
and later rescued during the dewatering process. The area to be dewatered is approximately 0.09 
acres, approximately 30 meter (98 feet) long by 10 meters (33 feet) wide, in a section of the 
Sacramento River that is 750 meters (2,460 feet) wide. Also, during construction activity, most 
fish are expected to avoid the area of disturbance during cofferdam installation. Since work is 
expected to occur over 2.5 days during daylight hours, it is possible that some fish may enter the 
launch ramp area and become entrapped behind the cofferdam, particularly at night when no 
construction activity is occurring. Cofferdam dewatering has the potential to harm, injure, or kill 
juvenile CCV steelhead. Adult fish are unlikely to become entrapped in the cofferdam during 
construction and are therefore unlikely to be affected by dewatering.  
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Figure 3. Section of river enclosed by the cofferdam to be dewatered shown in pink and purple 
shaded areas (Photo from Corps Biological Assessment enclosure 2). 
 
According to normalized DJFMP data, 1.85 percent of juvenile CCV steelhead migrate through 
the Delta from August through November (USFWS 2000-2016). From 2000 to 2016, an average 
of 0.08 CCV steelhead (length-at-date) were collected at monitoring locations in August, 0.23 in 
September, 0.08 in October and 0 in November (sum of 0.4 fish). 
 
The estimated time to install the cofferdam is 2.5 days (20 hours total) during daylight hours. 
Assuming work occurs three days in a row, and the cofferdam is not left partially complete over 
a weekend or holiday, the number of days that fish may enter the area is three, before the 
cofferdam is sealed. Juvenile fish are most likely to enter the launch ramp area at night when no 
construction activities are occurring. Three days during the four-month construction window 
(August through November) is 2.47 percent of the 4-month period [(3 days/(4/12*365))*100%]. 
If we conservatively assume that the cofferdammed area would entrap juveniles at the same rate 
as monitoring stations throughout the Delta, then 0.4 juvenile CCV steelhead may be subjected 
to the dewatering process. If the cofferdam will be partially open for 2.47 percent of the time, 
then approximately 0.01 fish (0.0247 x 0.4 fish) will be present in the action area during the 
period when juveniles may be entrapped. Approximately 1 juvenile CCV steelhead (rounding up 
from 0.01 fish) would be exposed to handling and relocation and potential exposure to 
electrofishing during the dewatering process. 0.01 fish does not represent a large portion of the 
population, considering 635 juvenile CCV steelhead were collected at DJFMP sites from 2000 to 
2016 (USFWS 2000-2016) and the majority of fish migrating through the Delta are not collected 
at monitoring sites. 
 
Juvenile CCV steelhead are not likely to be within the action area since they are more likely to 
be present in the main channel rather than near the shoreline. However, any juvenile CCV 
steelhead that do enter the cofferdammed area and do not exit prior to its closure, will be subject 
to the fish rescue operation during the dewatering process. This will entail being netted, handled, 
potentially subjected to electrofishing, placed in a container, and transported back to the main 
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channel of the Sacramento River. Prior to and during dewatering, qualified biologists, pre-
approved by NMFS, will clear as many fish as possible with appropriately sized nets. If 
biologists are unable to net fish due to physical constraints such as uneven channel bottom, then 
some fish may be captured by electrofishing. Dewatering will be accomplished by pumping 
water from the work area after completion of the cofferdam. Pumps used to dewater will be 
screened and operated in accordance with NMFS screening specifications. Pumped water will be 
filtered through a filter bag, discharged to a settling tank and/or treated to ensure compliance 
with water quality requirements prior to discharge. 
 
In summary, the harassment, injury, or death of one juvenile CCV steelhead by fish handling, 
relocation, temporary immobilization as a result of electrofishing, and potential predation upon 
release, is not expected to impact the population’s likelihood of survival and recovery. 
 
2.7.4 Southern DPS Green Sturgeon 

Since juvenile sDPS green sturgeon are expected to be rearing in the waterways of the Delta on a 
year-round basis, they are expected to be in the vicinity of the cofferdam during installation. 
Currently, there is not a reliable measure of juvenile sDPS green sturgeon population abundance 
in the Delta, nor is there a reliable estimate of the relative fraction of the population utilizing the 
action area during implementation of the Project. Therefore, juvenile sDPS green sturgeon 
presence is assumed to occur year-round without knowing the monthly proportion of the 
population.  
 
Adult sDPS green sturgeon are migrating upstream through the Delta to the Sacramento River 
from March to July (Moyle 2002) and emigrating downstream from November to December and 
from June to August (Heublein and J.T. Kelly 2009). Hence, there may be adult sDPS green 
sturgeon migrating upstream or downstream during Project activities. However, adult sDPS 
green sturgeon are not likely to become entrapped during cofferdam installation, particularly due 
to their large size and their preference for deeper water in the main channel away from the 
shallow shoreline. 
 
As discussed above for juvenile salmonids, activities including sheet pile installation and 
removal are not expected to adversely affect either adult or juvenile sDPS green sturgeon in the 
action area. Any noise produced during pile driving within the dewatered area is not expected to 
produce sound exposures that would cause injury or death to exposed sDPS green sturgeon due 
to the short-term duration and magnitude. Thus, these activities are not expected to have any 
impact on sDPS green sturgeon that are moving within the range of the activities.  
 
Juvenile sDPS green sturgeon are unlikely to enter the area within the cofferdam due to 
disturbance of the Project activities during the three days that cofferdam installation may occur, 
and although their numbers are unknown, they are presumed to be low. However, if any 
juveniles are in the vicinity and enter the partially complete cofferdam prior to closure, they may 
be negatively affected when exposed to handling and relocation during the dewatering process. 
 
The DJFMP rarely catches juvenile sDPS green sturgeon at seine and trawl monitoring sites due 
to their tendency to remain at deeper depths. From 1976 to 2016, only 18 juvenile green sturgeon 
were reported (USFWS 2000-2016). A greater number of sDPS green sturgeon have been 



Section 2 – Endangered Species Act Biological Opinion and Incidental Take Statement 

NMFS Biological Opinion of the 25 September 24, 2019 
Rio Vista Boat Launch Replacement Project 

observed in salvage in the south Delta. From 1981 to 2012, 7,200 juveniles were reported at the 
State and Federal export facilities, with a higher presence of juvenile sDPS green sturgeon 
during the spring and summer months in the south Delta where export facilities are located 
(CDFW 2016). Of the 18 juveniles that were collected at DJFMP monitoring sites throughout the 
Delta, 2 were observed during the in-water work window (1 in August and 1 in November). If 
we assume that 2 juveniles will be present in the action area, then 0.05 fish (0.0247 x 2 fish) may 
be exposed to the effects of the dewatering process. sDPS green sturgeon can be particularly 
vulnerable to electrofishing due to their physical size. If juvenile sDPS green sturgeon are 
encountered by the electric current, they would likely be immobilized or suffer more severe 
injuries than juvenile salmonids. 
 
In summary, 1 juvenile sDPS green sturgeon (rounding up from 0.05 fish) may be harmed, 
injured, or killed as a result of dewatering. Recently, an annual run size has been estimated at 
2,106 adults and 4,387 juveniles in the Sacramento River, with a total population size of 17,548 
individuals (Mora et al. 2017). The Project is expected to impact only a small number of fish. If 
the Project were to result in the mortality of five juvenile sDPS green sturgeon, it would 
represent 0.02 percent (1/4,387*100%) of the estimated juvenile population and 0.006 percent 
(1/17,548*100%) of the total population. The loss of 1 juvenile is not expected to rise to the level 
where it will appreciably reduce the population’s likelihood of survival and recovery. 

2.8 Conclusion 

After reviewing and analyzing the current status of the listed species, the environmental baseline 
within the action area, the effects of the Project, any effects of interrelated and interdependent 
activities, and cumulative effects, it is NMFS’ biological opinion that the Project is not likely to 
jeopardize the continued existence of winter-run Chinook salmon, CV spring-run Chinook 
salmon, CCV steelhead, and sDPS green sturgeon. 
 
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 
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. 
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Amount or Extent of Take

In the Opinion, NMFS determined that incidental take is reasonably certain to occur as follows: 

NMFS anticipates that the Project may result in the incidental take of individual juvenile CCV 
steelhead and sDPS green sturgeon. Incidental take associated with this action is expected to be 
in the form of harassment, injury, or mortality. Handling, relocating, and being exposed to 
electrofishing during the dewatering process occurring in August to November 2020 is expected 
to result in physical harassment, injury, or mortality as a result of the electrofishing or handling, 
and relocation of fish. 

Table 7 provides a summary of incidental take associated with the Project. 

Table 7. Summary of incidental take exempted for the Project through exposure of netting, 
handling, releasing fish, and potential electrofishing, during dewatering of the cofferdam. 

ESA-listed species Life Stage Lethal2 Non-Lethal Total 
CCV steelhead1 Juvenile 0 1 1 
sDPS green sturgeon Juvenile 1 0 1 

1 Run determined by the length-at-date classification (Delta model). 
2 Includes fish that are found dead or alive but with obvious injuries of a serious nature (i.e., broken 

spine). 

Effect of the Take 

In the biological opinion, NMFS determined that the amount or extent of anticipated take, 
coupled with other effects of the Project, is not likely to result in jeopardy to the listed species. 

 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).  

1. The Corps shall minimize the duration of cofferdam installation. 

2. The Corps shall ensure all electrofishing operators have proper training and experience. 

3. The Corps shall monitor and prepare a report on the amount or extent of incidental take to 
NMFS. 

Terms and Conditions

The terms and conditions described below are non-discretionary, and the Corps or any applicant 
must comply with them in order to implement the RPMs (50 CFR 402.14). The Corps 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 Project would likely lapse.  
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1. The following term and condition implements reasonable and prudent measure 1: The Corps 
shall minimize the duration of cofferdam installation. 

 
a. Cofferdam installation shall occur within 3 consecutive days, so it is not left partially 

complete or inactive, in order to minimize the number of days/nights that fish may 
enter the area and become entrapped. 

 
2. The following term and condition implements reasonable and prudent measure 2. The Corps 

shall ensure all electrofishing operators have proper training and experience. 
 

a. Electrofishing operators must have appropriate training and experience with 
electrofishing techniques. Training for field supervisors can be acquired from 
programs such as those offered from the U.S. Fish and Wildlife Service (USFWS) - 
National Conservation Training Center (Principles and Techniques of Electrofishing 
course) where participants are presented information concerning such topics as 
electric circuit and field theory, safety training, and fish injury awareness and 
minimization. A crew leader having at least 100 hours of electrofishing experience 
in the field using similar equipment must train the crew. The training must occur 
before an inexperienced crew begins any electrofishing and should be conducted in 
waters that do not contain ESA-listed fish.  

 
3. The following term and condition implements reasonable and prudent measure 3: The Corps 

shall monitor and prepare a report on the amount or extent of incidental take to NMFS. 
 

a. Any winter-run or CV spring-run Chinook salmon, CCV steelhead, or sDPS green 
sturgeon injured or killed during the dewatering activity shall be reported 
immediately to NMFS via fax or phone within 24 hours of discovery to: 

 
Assistant Regional Administrator 
NMFS California Central Valley Office 
Fax at (916) 930-3629, or 
Phone at: (916) 930-3600 

 
b. Any dead specimen(s) shall be placed in a cooler with ice and sent to:  

 
NMFS, Southwest Fisheries Science Center 
Fisheries Ecology Division 
110 Shaffer Road, 
Santa Cruz, California  95060. 
 

c. The Corps shall make records/log books available to any personnel from NMFS’ 
Office of Law Enforcement, or the California Department of Fish and Wildlife 
(CDFW) Wardens, upon request for review of compliance with the terms and 
conditions. 

 
d. On-site biologists shall carry a copy of the ITS at all times while in the field. 
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2.10 Conservation Recommendations  

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 Project on listed species or 
critical habitat or regarding the development of information (50 CFR 402.02). 
 
1. The Corps should improve compliance and implementation of BMPs to reduce input of non-

point source sediment into waterways where ESA-listed species may be present. 
Contaminants through run-off and agricultural practices on the prey base are considered a 
high threat to juvenile sDPS green sturgeon (NMFS 2018b) and also threaten water quality 
for salmonids. Preventing contaminants from entering waterways through use of proper 
BMPs will help preserve the value of critical habitat for threatened and endangered species. 

2. The Corps should recommend to project applicants to post signs in the action area about 
stormwater pollution and runoff, advising citizens of the presence of listed fish species and to 
not discharge any chemicals, oils or other waste products near the stream. This is critical for 
protecting aquatic biota from exposure to harmful pollutants.  

3. The Corps should support anadromous salmonid and sturgeon monitoring programs throughout 
the Sacramento River, San Joaquin River, and Delta region to improve the understanding of 
migration and habitat utilization by salmonids in this region.  

 
2.11 Reinitiation of Consultation  

This concludes formal consultation for the Rio Vista Boat Launch Replacement Project (SPK-
2016-00061). 
 
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 (50 
CFR 402.16). 
 
2.12 “Not Likely to Adversely Affect” Determinations 

The applicable standard to find that a Project is “not likely to adversely affect” ESA listed 
species or critical habitat is that all of the effects of the action are expected to be insignificant, 
discountable, or completely beneficial. Insignificant effects relate to the size of the impact and 
should never reach the scale where take occurs. Discountable effects are extremely unlikely to 
occur. Beneficial effects are contemporaneous positive effects without any adverse effects on the 
species. 
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NMFS has determined that while the Project may affect critical habitats for winter-run Chinook 
salmon, CV spring-run Chinook salmon, CCV steelhead, and sDPS green sturgeon due to the 
placement of temporary barge anchors, temporary cofferdam installation, and replacement of the 
boat launch and dock, the Project is not likely to adversely affect critical habitats for the above 
listed species. 

 Effects of the Project on Listed Fish Species and Designated Critical Habitats 

NLAA Determination on Listed Fish Species 

For reasons described in section 2.5.1 (effects of the Project to listed fish species) for CCV 
steelhead, NMFS does not anticipate the Project will result in adverse effects to winter-run 
Chinook salmon and CV spring-run Chinook salmon from turbidity and sedimentation, 
contaminants, and hydroacoustic impacts. In addition, winter-run and CV spring-run Chinook 
salmon are not likely to be present in the action area during the proposed in-water work window, 
and will not be subjected to the fish rescue operation during the dewatering process, and 
therefore effects are discountable, as they are unlikely to occur. 

NLAA Determination for Designated Critical Habitats 

The Project will also have insignificant effects on the designated critical habitats for winter-run 
Chinook salmon, CV spring-run Chinook salmon, CCV steelhead, and sDPS green sturgeon. 
Within the action area, the relevant PBFs of the designated critical habitat for listed salmonids 
are freshwater migratory corridors and rearing habitat, and for sDPS green sturgeon the relevant 
PBFs are food resources, water flow, water quality, migratory corridors, and water depth. 

The minimal contact with the underlying channel substrate from the barge spuds during pile 
driving work is not expected to result in any negative changes to the substrate for winter-run 
Chinook salmon, CV spring-run Chinook salmon, CCV steelhead, and sDPS green sturgeon 
designated critical habitats that might impact production of forage organisms or disturb habitat 
complexity or composition. Since sheet piles for the cofferdam will only be in place for one 
season primarily during the summer months, they will not cause impacts to critical habitat that 
would significantly disturb or alter PBFs for listed fish species.  

Turbidity caused by the barge or sheet pile installation and removal will be minor and temporary 
and the bottom substrate will return to an undisturbed condition soon after work is completed. 
Hydroacoustic noise impacts will affect up to 7.5 percent of channel width, and will not impede 
the migratory corridor PBF of any of the designated critical habitats. Noise impacts from 
elevated SELs will affect less than 30 percent of the channel width over the course of 1 day. This 
will occur during the in-water work window when species are less likely to be present, and will 
not affect any PBFs long-term. Therefore, the proposed Project is not likely to adversely affect 
critical habitat in the action area because the impacts to PBFs are minimal and temporary. 
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3. 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. 
 
3.1 Utility 

Utility principally refers to ensuring that the information contained in this consultation is helpful, 
serviceable, and beneficial to the intended users. The intended users of this opinion are the Corps 
and NMFS. Other interested users could include the City of Rio Vista, USFWS, and CDFW. 
Individual copies of this opinion were provided to the Corps. The format and naming adheres to 
conventional standards for style. 
 
3.2 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.  
 
3.3 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 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 
reviewed in accordance with West Coast Region ESA quality control and assurance processes.
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