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Appendix A: Acryonyms, Abbreviations, and
Glossary of Terms

1. Acronyms & Abbreviations

BO

BPA

C&S
CCMP
CDFG
COE

Corps
CRCIP
CRFM
CTWG
DEIS

DPS

EFH

EIS

ESA

ESI

ESU
FCRPS BO
FCRPS
FMP
FOUR H'S
LCREP
MBTA
MSA
NEPA
NMFS
NOAA
NOAA Fisheries
NWR

0 & M Program

Biological Opinion

Bonneville Power Administration

Commerecial, Ceremonial, and Subsistence Fisheries
Comprehensive Conservation and Management Plan
California Department of Fish and Game

U.S. Army Corps of Engineers

U.S. Army Corps of Engineers

Columbia River Channel Improvement Project
Columbia River Fish Mitigation

Caspian Tern Working Group

Draft Environmental Impact Statement

Distinet Population Segment

Essential Fish Habitat

Environmental Impact Statement

Endangered Species Act

East Sand Island

Evolutionary Significant Units

Federal Columbia River Power System Biological Opinion
Federal Columbia River Power System

Federal Fishery Management Plans

Hydropower, habitat loss, hatcheries, and harvest
Lower Columbia River Estuary Project

Migratory Bird Treaty Act

Magnuson — Stevens Fishery Conservation and Management Act
National Environmental Policy Act

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
National Marine Fisheries Service

National Wildlife Refuge

Corps Columbia River Channel Operation and Maintenance Program
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1. Acronyms & Abbreviations (Continued)

ODFW Oregon Department of Fish and Wildlife
PFMC Pacific Fishery Management Council
PSC Pacific Salmon Commission

RM River Mile

RM 146 River Mile 146 (Bonneville Dam)
Service U.S. Fish and Wildlife Service

T&C Terms and Conditions

UKL Upper Kalamath Lake

USBR United States Bureau of Reclamation
USFWS United States Fish and Wildlife Service
USGS United States Geological Survey
WDFW Washington Department of Fish and Wildlife
WRDA Water Resource Development Act
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2. Glossary of Terms

Additive mortality. A mortality factor that causes an immediate reduction in total survival.

Anadromous. Describes fish that migrate from the sea to fresh water to spawn (breed).

Arid. Lacking moisture, insufficient rainfall to support trees or woody plants.

Bioenergetics Modeling. Used to estimate consumption levels of piscivorous waterbirds. They calculate the
amount of prey consumed in either biomass or numbers, based on diet composition, energy content of prey,
energy requirements of individual consumers, and the number of individual consumers present (adults and
juveniles).

Char. A fish of the genus Salvelinus, related to the trout.

Compensatory Mortality. A mortality factor that does not result in a change in total survival, until it
reaches a threshold level. Animals dying of a compensatory mortality factor would have died anyway of
some other cause.

Cyprinid. A soft-finned mainly freshwater fish typically having toothless jaws and cycloid scales.

Delta. Area where a river divides before entering a larger body of water.

Demersal. Fish that live on or near the ocean bottom. They are often called benthie fish, groundfish, or
bottom fish.

Dredge material. Any excavated material from waterways.

Ephemeral. Lasting a very short time; short-lived; transitory.

Estuary. The wide part of a river where it nears the sea; fresh and salt water mix.

Exclusive Economic Zone. Consists of those areas adjoining the territorial sea of the U.S. and extends up
to 200 nautical miles from the U.S. coastline. Within its Exclusive Economic Zone, the U.S. has sovereign
rights over all living and nonliving resources. (This also includes the territorial sea of the Commonwealth
of Puerto Rico, the Commonwealth of the Northern Mariana Islands, and U.S. overseas territories and
possessions).

Fledglings. Young birds that have recently acquired their flight feathers.

Foraging habitat. The area where an animal searches for food and provisions.

Fry. The young of any fish.

Generation time. The average amount of time between the appearances of two successive generations
(parent and offspring).

Habitat. The type of environment in which an organism or group normally lives or occurs.

Hazing. Disturbance to Caspian terns early in the nesting season through the use of repeated walks
through of the nesting area by people or dogs.
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2. Glossary of Terms (Continued)

Herbaceous. Relating to or characteristic of an herb as distinguished from a woody plant. Green and
leaflike in appearance or texture.

Mudflats. Flat un-vegetated wetlands subject to periodic flooding and minor wave action.

Outmigrant. Juvenile salmonids (smolts) that are migrating out of their native rivers or streams on their
way to ocean waters.

Pelagic. Of or pertaining to the ocean; applied especially to animals that live at the surface of the ocean,
away from the coast.

Pile dike. Dike with pilings.

Piscivorous. Fish-eating.

Pit-tags. Passive Integrated Transponder or PIT tag. Very small (12 mm by 2.1 mm) glass tube containing
an antenna and an integrated circuit chip inserted into the juvenile fish’s body cavity that remains inactive
until activated at a PIT-tag monitoring facility.

Rodeo-herbicide. A herbicide (chemical) used to control a variety of emergent (any of various plants [such
as a cattail] rooted in shallow water and having most of the vegetative growth above the water) aquatic

weeds.

Salmonid. Of, belonging to, or characteristic of the family Salmonidae, which includes the salmon, trout,
and whitefish. Includes steelhead.

Salt ponds. Persistent hypersaline ponds that are intermittently flooded with sea water. Artificial salt
ponds are surrounded by levees or dikes (manmade embankments) were created for salt harvest and have
completely replaced natural salt ponds in San Francisco Bay.

Scarify. Make superficial incisions in.

Shoal. An area of shallow water; submerged sandbank visible at low water.

Smolts. A young salmon two or three years old, when it has acquired its silvery color.

Spawning escapement. Number of adult fish returning to spawning grounds.

Subtidal zone. Zone includes from ten meters depth to the low tide line.

Subyearling. A juvenile fish less than 1 year old.

Thermocline. A layer of water in an ocean or certain lakes, where the temperature gradient is greater than
that of the warmer layer above and the colder layer below.

Trolling. To fish for by running a baited line behind a slowly moving boat.

Upwelling. An oceanographic phenomenon that occurs when strong, usually seasonal, winds push water
away from the coast, bringing cold, nutrient-rich deep waters up to the surface.

Yearling. A fish that is one year old or has not completed its second year.
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EXECUTIVE SUMMARY

e Relatively new human-constructed islands in the Columbia River estuary have provided
breeding habitat for Caspian terns, where they have been able to successfully exploit juvenile
salmonids as a food resource.

e The effect of Caspian tern predation: varies between years, varies among salmonid species, is
greatest on steelhead, and 1s lowest on wild yearling chinook.

e Caspian tern predation on juvenile salmonids reduces salmon population growth rate and thus
recovery, however, removing all tern predation will not-- by itself--lead to full recovery of
any listed salmon and steelhead stock.

e The effect of Caspian tern predation on recovery may be comparable to fish passage
improvements at Columbia River dams and harvest reductions for some Evolutionarily
Significant Units.

e Relocating Caspian terns to habitat closer to the mouth of the Columbia River significantly
reduced predation impact on juvenile salmon.

e Additional PIT tag data needs to be collected and evaluated to validate initial predation rates
at East Sand Island.

BACKGROUND

The ecosystems inhabited by anadromous salmonids are extensive and complex. In the case of
upper Columbia River and Snake River salmon and steelhead, their range extends inland as far as
1500 km and rise to elevations of 2500 m above mean sea level. Their oceanic range extends
through the North Pacific Ocean to the Bering Sea and the Sea of Japan. Climate conditions and
human activities have had adverse affects on water flows, river conditions, spawning and rearing
habitat, ocean productivity, and eventually, salmonid survival and productivity. Wild and
naturally reproducing stocks of steelhead have declined dramatically in the interior Columbia
River Basin (McClure ef al. 2003). Wild and naturally reproducing spring- and summer-run
chinook stocks also have declined dramatically throughout the Pacific Northwest. As a result,
nearly every population of naturally producing anadromous salmonids in the Columbia River
Basin is now listed (or is a candidate for listing) under the Endangered Species Act (ESA).

Salmonids experience high mortality rates as juveniles in freshwater, the estuary and early ocean,
leading researchers to suggest that reducing mortality during the juvenile stage has the potential
to increase population growth rates (Kareiva et al. 2000). Although significant mortality of
juvenile salmonids occurs in the ocean, our ability to influence ocean survival is limited.
Therefore, improvements in freshwater survival and production are imperative and can directly
affect the number of returning adult salmonids (Raymond 1988, Beamesderfer et al. 1996).

Many of the measures taken to restore anadromous salmonid production in the Columbia River
Basin have focused on improving the survival of juvenile migrants through the mainstem dams.
Various life-cycle models indicate that mortality of juveniles during migration in freshwater
constrains anadromous salmonid production in the Columbia River Basin, thereby reducing the
benefits of enhancement measures upstream (Beamesderfer et al. 1996, Kareiva et al. 2000).
Increasing populations of piscivorous birds (primarily Caspian terns) nesting on islands in the
Columbia River estuary annually consume large numbers of migrating juvenile salmonids (Roby
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et al. 1998) and thus constitute one of the factors that currently limit salmonid stock recovery
(Roby et al. 1998; Independent Multidisciplinary Science Team 1998; Johnson et al. 1999).
Therefore, reducing Caspian tern predation in the estuary, is one potential mechanism to reduce
mortality, thereby increasing population growth rates of Endangered Species Act (ESA) listed
salmonid Evolutionarily Significant Units (ESUs)' in the Columbia River Basin.

Anthropogenic changes in the Columbia River Basin appear to have facilitated increases in
populations of colonial waterbirds. The largest recorded colony of Caspian terns in the world
now occupies East Sand Island—a natural island that has been augmented by depositing upon it
dredge material from maintaining a navigation channel in the Columbia River estuary (Roby et
al. 1998). There, the terns feed on large numbers of migrating juvenile salmon and steelhead,
and basin-wide losses to avian predators now constitute a substantial proportion of individual
salmonid runs (Roby et al. 1998).

In the early 1990s, National Marine Fisheries Service (NOAA Fisheries) staff at the Point Adams
Field Station noted substantial increases in the size of newly established Caspian tern nesting
colonies on Rice Island in the Columbia River estuary. Several estuary islands on which
piscivorous birds nest (Fig. 1) were created from or augmented by materials dredged to maintain
the Columbia River Federal Navigation Channel. Before 1984, there were no recorded
observations of terns nesting in the Columbia River estuary, when approximately 1000 pairs
apparently moved from Willapa Bay to nest on newly deposited dredge material on East Sand
Island. In 1986, those birds moved to Rice Island, an island created by the Army Corps of
Engineers for the purpose of dredge disposal. The Caspian tern colonies in the estuary have
since expanded to 9,000-10,000 pairs, the largest ever reported. In 1999, the colony was
encouraged to relocate to East Sand Island. In 2001, the majority of the West Coast population
nested on just four acres on East Sand Island; in 2002, the terns nested on six acres.

Because of the growing concern over the increasing impacts of avian predation on salmonid
smolts, NOAA Fisheries required the Bonneville Power Administration (BPA) and U.S. Army
Corps of Engineers (USACE) to study avian predation in the Columbia River estuary and, if
necessary, develop potential measures for managing the predator populations. These
requirements were part of the 1995 Formal Consultation on the Operation of the Federal
Columbia River Power System and Juvenile Transport Program (NMFS 1995). Oregon State
University (OSU) and the Columbia River Inter-Tribal Fish Commission (CRITFC) began the
research in 1996. The losses of salmonid smolts to newly established and expanding numbers of
avian predators is of concern as currently 12 ESUs of anadromous salmonids native to the
Columbia River Basin are listed as threatened or endangered under the ESA (Fig. 2).

As avian predation on salmonids is a multi-jurisdictional issue, NOAA Fisheries, the U. S. Army
Corps of Engineers, U.S. Fish and Wildlife Service, the Bonneville Power Administration, the

! Under the Endangered Species Act, the National Marine Fisheries Service (NOAA Fisheries) lists species,
subspecies and distinct population segments of vertebrates. NOAA Fisheries policy stipulates that a salmon
population will be considered distinct if it represents an “evolutionary significant unit” (ESU) of the biological
species (Waples 1991). For the purposes of conservation under the ESA, an Evolutionarily Significant Unit (ESU)
is a distinct population segment that is substantially reproductively isolated from other conspecific population units
and represents an important component in the evolutionary legacy of the species (Waples 1991).
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Columbia River Inter-Tribal Fish Commission, and resource agencies of the states of
Washington, Idaho and Oregon formed the Caspian Tern Working Group (CTWG) to develop a
long-term management plan for reducing tern predation in the estuary. As part of this effort,
NOAA Fisheries is evaluating the overall risk that tern predation presents to listed salmonid
populations.

The intent of this document is to summarize what is known about Caspian tern predation impacts
to salmonids in the Columbia River estuary. We have included a summary of Caspian tern
populations in the Columbia River basin and estimates of predation rates gained from recovery
of PIT tags and bioenergetics modeling. We have also included analyses of predation impacts on
ESA-listed steelhead through the use of a life-cycle model that focuses on Caspian terns nesting
on East Sand Island since their relocation from Rice Island. This information will be useful to
resource managers to develop management options to reduce predation impacts.

CASPIAN TERNS (Sterna caspia)

Caspian terns are highly migratory and are nearly cosmopolitan in distribution (Harrison 1983;
Harrison 1984). In North America, nesting has been reported on the west coast from Baja,
California to the Bering Sea, in the interior from the Gulf Coast of Texas to Lake Athabasca,
Saskatchewan, and on the east coast from the Florida panhandle to Labrador. Outside of North
America, nesting has been reported in Australia, New Zealand, South Africa, Asia, and Europe.

Caspian Terns winter primarily on the Pacific coast from southern California south through west
Mexico and Central America (Shuford and Craig 2002). Early estimates of the Pacific
Northwest population were as many as 500 pairs nesting with gulls and cormorants as far north
as Klamath Lakes in Oregon (Harrison 1984). Nesting colonies were first discovered in
Washington near Moses Lake and Pasco in the 1930s, but coastal colonies were not recorded
until the late 1950s, when one was found in Grays Harbor (Alcorn 1958, Penland 1976, 1981).
Since the early 1960s, the population has shifted from small colonies in interior California and
southern Oregon to large colonies nesting on human-created habitats along the coast (Gill and
Mewaldt 1983). The current population in the Columbia River basin is part of a dramatic
northward and coastward expansion in range and an overall increase in Caspian tern numbers in
western North America.

The numbers of Caspian terns in western North America more than doubled between 1980 and
1999 (Cuthbert and Wires 1999). One reason for the increase is that human-created habitat
provides high quality nest sites and is associated with population increases in many parts of
North America (Cuthbert and Wires 1999). In the Columbia River estuary, Caspian terns have
increased from a few scattered individuals before 1984 to nearly 10,000 pairs in 2002 (Fig. 3).

Caspian terns arrive in the Columbia River estuary in April and begin nesting at the end of the
month (Roby ef al. 1998). To avoid mammal and avian predators, terns construct their nests on
islands (Harrison 1984) and show a preference for barren sand. They are piscivorous in nature
(Harrison 1984), requiring about 220 grams (roughly one-third of their body weight) of fish per
day during the nesting season. The timing of courtship, nesting and chick rearing corresponds
with the outmigration of many of the salmonid stocks in the basin (Collis et al. 2002) (Fig. 4).
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ESTIMATING PREDATION IMPACTS

One approach to evaluating the extent of Caspian tern predation and resultant salmonid mortality
uses bioenergetics modeling. Since 1997, biologists with the Bonneville Power Administration-
funded research project ("Avian Predation on Juvenile Salmonids in the Lower Columbia River,"
- a joint project of Oregon State University, the U. S. Geological Survey, the Columbia River
Inter-Tribal Fish Commission, and Real Time Research Consultants) have used observed
salmonid consumption at tern colonies in a bioenergetics model (Roby et al. 1998) to estimate
the consumption of salmonids in the Columbia River estuary.

This analytical approach indicates that salmon and steelhead constituted a major portion of tern
diets, particularly when the birds nested on Rice Island. Diet analyses indicated that juvenile
salmonids constituted 77.1% of prey items in 1997 and 72.7% of prey items in 1998 of Caspian
terns nesting on Rice Island (Collis et al. 2002). During the peak of smolt out-migration of
steelhead, yearling chinook salmon, and coho salmon through the estuary, when Caspian terns
are in their incubation period in May, the diet of Caspian terns was consistently over 90%
juvenile salmonids (Collis ef al. 2002). This concentration on smolts as a food source translates
into substantial juvenile mortality during the outmigration period.

Smolt consumption and the number of smolts estimated to reach the estuary from 1999 to 2002 is
given in Table 1. The smolt consumption data is estimated from bioenergetics modeling, while
the latter is estimated from data on fish passing through the hydropower system or transported
around the system and released below Bonneville Dam. Smolt estimates are comprised only of
steelhead, yearling chinook and hatchery coho, and should not be thought of as absolute totals.
Estimates for subyearling chinook are not included, as their expansions are based on few data
and thus not reliable, and they outmigrate later in the season and are subject to less predation
pressure from terns. Estimates for chum are also not included as their outmigration is earlier in
the season and they are thus subject to less predation pressure from terns.

Table 1. Estimates of outmigrating steelhead, yearling chinook and hatchery coho smolts reaching the
estuary” and of juvenile salmonids consumed by Caspian terns in the Columbia River estuary /999-2002.

Number of smolts Number of smolts
Year reaching estuary consumed in millions
in millions (95% C.1.)
1999 63.1 11.7 (9.4 - 14.0)°
2000 65.6 73 (6.1 - 8.6)°
2001 60.6 5.9(4.8-7.0)°
2002 55.5 6.5(5.5-17.6)°

? Data from NOAA Fisheries Fish Ecology Division, Sustainable Fisheries Division and Fish Passage Center.
Includes estimated numbers of hatchery coho salmon only, no estimates are available for wild coho. Since no
values for coho survival through the power system are available, estimates of survival of hatchery coho
through the system were developed through the use of SIMPAS (NMFS 2000a) values for yearling chinook.
® Collis et al. 2001a ¢ Collis et al. 2002
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Another approach uses detections of passive integrated transponders (PIT) tags on Caspian tern
colonies to estimate salmonid predation rates overall as well as by ESU (Collis et al. 2001b,
Ryan ef al. 2001). In 1997 and 1998, 1 - 2 million ESA-listed salmonid smolts entered the
Columbia River estuary, representing 1 - 2 % of all salmonid smolts migrating to the estuary.
However, in 1999, seven additional ESUs of anadromous salmonids in the Columbia River Basin
were listed, and roughly 6 million ESA-listed salmonid smolts entered the estuary along with
over 80 million unlisted smolts, which were primarily of hatchery origin. The majority of
juvenile salmonids in the estuary are of hatchery origin and the majority being consumed by
Caspian terns are hatchery fish (Independent Multidisciplinary Science Team 1998). Overall,
Caspian terns consumed approximately 10% to 19% of the estimated outmigrating population of
juvenile salmonids originating from the Columbia River basin.

Since 1987, researchers in the Columbia River basin have placed over five million PIT tags in
juvenile salmonids for a variety of studies (Ryan et al. 2001). Identifying PIT tags on bird
colonies can provide a minimum estimate of proportion of the stocks that were consumed by
terns in these colonies. In recent years, approximately one million juvenile salmonids have been
PIT-tagged annually (Collis et al. 2001b), the vast majority of which are steelhead and chinook
from the Snake River basin. Using PIT tag detection equipment, over 115,000 PIT tags were
detected on Rice Island in 1998 and 1999 (Ryan ef al. 2001). Collis et al. (2001b) indicate that
the majority of these PIT tags detected were from steelhead and chinook, coho and sockeye
salmon. Of the PIT tags placed in steelhead smolts in 1997 that were detected at Bonneville
dam, 2.8% of wild smolts and 5.4% of hatchery-raised smolts were subsequently detected on the
Rice Island tern colony (Collis et al. 2001b). For steelhead PIT-tagged in 1998 and detected at
Bonneville Dam, 11.7% of wild smolts and 13.4% of hatchery-raised smolts were subsequently
detected on the Rice Island tern colony (Collis ef al. 2001b). For yearling chinook salmon PIT-
tagged in 1998 and detected at Bonneville Dam, 0.5% of wild smolts and 1.6% of hatchery-
raised smolts were subsequently detected on the Rice Island tern colony (Collis ef al. 2001b).
PIT tag data also determined that steelhead experienced higher predation rates (0.6% to 8.1% on
East Sand Island and 1.3% to 9.4% on Rice Island) than chinook salmon (0.2% to 2.0% on East
Sand Island and 0.6% to 1.6% on Rice Island).

There are some important uncertainties from estimating predation rates for Caspian terns.
Predation impacts derived from PIT tags, while more direct than those derived from
bioenergetics models, represent minimum estimates of the proportion of stocks consumed--an
unknown number of tags are regurgitated/defecated off-colony or removed by wind and water
erosion, tags may be damaged and undetectable, and not all tags are detected (Ryan et al. 2001,
Collis et al. 2001b, Collis et al. 2002). Also, predation rates vary annually and by the
methodology used to make the estimate, making it difficult to derive a single predation rate.
Although there is good correspondence of predation rates between methodological estimates,
utilizing the upper and lower bounds of the predation rates to bracket potential recovery
improvements represent the most reliable approach that currently should be used to assess
potential impacts of smolt predation by Caspian terns. Finally, it is clear that predation rates are
not uniform for all salmon species, thus evaluation of the impact of Caspian tern predation
should be species or ESU-specific, to the extent possible.
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RELOCATION EFFORTS

Efforts to relocate the terns to East Sand Island began in 1999, and these efforts have apparently
succeeded in reducing consumption of smolts without affecting tern productivity. The Caspian
Tern Working Group relocated the Caspian tern colony from Rice Island to East Sand Island--a
site lower in the estuary with abundant alternate prey sources--in an attempt to decrease losses of
juvenile salmonids. Over the last few years, consumption of salmonids in the estuary has been
lower than previously, while consumption of alternative prey species has increased. Relocating
the colony to East Sand Island, which is lower in the estuary and closer to periodically abundant
Pacific herring [Clupeidae] and anchovies [Engraulidae] has contributed to the reduction. In
2000, salmonid consumption for both islands combined was estimated at 7.3 million smolts,
which is 4.4 million less than in 1999--the last time a substantial number of terns nested on Rice
Island (Collis et al. 2001a, USFWS 2001). In 2001, salmonid consumption was estimated at 5.9
million smolts, which is 5.9 million less than in 1999 (Collis et al. 2001a).

Caspian tern diets also shifted following relocation from Rice Island. Observed diets, which
consisted of almost exclusively salmonids at Rice Island (77% in 1999 and 90% in 2000), shifted
to 46%, 47% and 33% salmonids at East Sand Island in 1999, 2000 and 2001 respectively (Collis
et al. 2001a, Roby et al. 2003). These data represent substantial declines in juvenile salmonid
mortalities from Caspian tern predation. These observational data were substantiated by PIT tag
detections on the two islands in 1999 and 2002. Significantly fewer PIT tags detected per nest
on East Sand Island in 1999 and 2000 than were detected on Rice Island in 1999 and 2000 (Table
2).

Table 2. Ratio of PIT tags detected per Caspian tern nesting pair on East Sand Island and Rice Island in
1999 and 2000.

1999 2000
Rice Island 0.59 1.25
East Sand Island 0.32 0.35

In addition to reductions in Caspian tern predation on juvenile salmonids, relocation efforts have
not significantly impaired Caspian tern reproductive performance. Nesting success has been
substantially higher for Caspian terns nesting on East Sand Island as compared to Rice Island
(Roby et al. 2003), and productivity at East Sand Island in 2001 was the highest recorded for
terns nesting in the estuary (Collis et al. 2001a). It appears that relocating terns to East Sand
Island accomplished the goal of reducing consumption of juvenile salmon without adversely
affecting tern population growth rates.
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PREDATION IMPACT OF CASPIAN TERNS ON EAST SAND ISLAND

Data and Analyses

In this report, we focus on predation on steelhead by Caspian terns nesting on East Sand Island
from 1999-2002. We focus on steelhead because they are the most heavily affected of the
outmigrating juvenile salmonids (Ryan ef al. 2003, Roby et al. 2003); estimates of the potential
benefit of reducing Caspian tern predation are thus the greatest for steelhead and would
encompass potential benefits afforded to other salmonid species. We focus on the Caspian tern
colonies on East Sand Island in the lower estuary of the Columbia River, because the colony
represents the majority of the West Coast Caspian tern population, and we focus on 1999-2002
because this represents the time period, after relocation from Rice Island, during which this
colony has persisted in the Columbia River estuary. In general, both analytical techniques (PIT
tag detections; bioenergetics modeling) found a positive relationship between the number of
Caspian terns on East Sand Island and the predation rate on juvenile salmonids, i.e. the
proportion of available juvenile salmonids consumed (Fig. 5).

Bioenergetics modeling, which has been used to estimate the effect of Caspian tern predators on
juvenile salmonids on Rice Island (Roby ef al. 2003), was used to calculate predation rates (%)
(estimated # of steelhead consumed/estimated # of steelhead available in the estuary x 100) using
updated and refined estimates of the number of outmigrating steelhead that run the river or are
transported to below Bonneville Dam (Table 3; Fig. 6).

Table 3. Estimates of nesting population, the number of steelhead consumed, the number of steelhead
available, and predation rates of Caspian terns nesting on East Sand Island using bioenergetics modeling
(D. Lyons and D. Marsh, unpublished data).

Year # tern # of steelhead # of steelhead Predation Rate
pairs consumed available % (95% C.1.)
1999 | 547 72,844 13,501,917 0.5(0.3-0.8)
2000| 8513 842,433 13,359,935 6.3(44-8.3)
2001 | 8982 571,441 13,560,423 423.2-52)
2002 | 9933 741,772 12,124,528 6.1 (4.8-7.4)

Although the relationship between tern abundance and predation rate is not known with
certainty, possibilities include linear, exponential, asymptotic, and logistic. A simple linear
response of the predation rate on all steelhead to the number of Caspian terns nesting on East
Sand Island during the breeding seasons of 1999-2002 appears to describe the relationship.?
Further support for a linear relationship between estimates of predation rate and the number of
terns nesting on East Sand Island comes from per capita consumption rates (# of smolts
consumed/adult tern), which have been relatively constant throughout the range of colony sizes

* Analyses of influence statistics on linear regressions of PIT tag recoveries on Caspian Tern numbers demonstrated
that the 1999 data point exacted little leverage on the regression analyses (P. Wilson, USFWS, unpublished data).
He concluded that regressions including the 1999 data resulted in reasonable representations of the data, provided
they were modeled through the origin.
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on East Sand Island from 1999-2003. The per capita consumption rate in 1999 (mean = 437.5
salmonids) was virtually the same as that in 2000 (mean = 431.1 salmonids), despite a ten-fold
difference in Caspian Tern numbers (1094 in 1999 vs 17,026 in 2000) (D. Roby and D. Lyons,
unpublished data). A relatively constant per capita consumption rates for salmonids has also
been seen on Rice Island over a range of tern population numbers from 1997-2000. The per
capita consumption rate on Rice Island in 1999 (mean = 784.1 salmonids) was virtually the same
as in 2000 (mean = 739.7 salmonids) despite a ten-fold difference in colony size (8328 nesting
pairs in 1999 vs. 588 nesting pairs in 2000) D. Roby and D. Lyons, unpublished data). This
suggests that the Caspian Tern predation rate is not affected bypredator density, at least over the
range of values experienced from 1999-2003. While non-linear relationships described the data
just as well as the linear one, per capita consumption rates associated with an exponential
relationship (increasing with an increase in terns), logistic relationship (parabolic over the range
of tern numbers), or asymptotic relationship (decreasing with an increase in tern numbers) were
not observed.

As both analytical techniques produced similar results, we focus on the PIT tag detection
analytical technique--which has also been used to estimate the effect of Caspian tern predators on
juvenile salmonid outmigrants (Ryan et al. 2003)--to calculate estimates of predation rates on
steelhead. Moreover, as the PIT tag detection approach makes possible ESU-specific predation
rate estimates, subsequent analyses presented use PIT tag predation rates. Estimates of predation
rates (%) from this approach (# PIT tags detected on East Sand Island/# PIT tags detected at
Bonneville Dam x 100) also showed a linear response to the number of Caspian terns nesting on
East Sand Island during the breeding seasons of 1999-2002 (Figure 7).

We then used these estimates of predation rate (derived from the number of terns) to derive the
likely impact on the overall population trajectory for steelhead in the Columbia River. We first
calculated the median population growth rate lambda (1) using the methods in Holmes (2001)
and McClure et al. (2003). These methods have been: developed for data sets with high
sampling error and age-structure cycles (Holmes 2001), extensively tested using simulations for
threatened/endangered populations as well as for low-risk stocks (Holmes 2004), and have been
cross-validated with time series data (Holmes and Fagan 2002). We chose this parameter for two
reasons. First, population growth rate is an essential parameter in viability assessments and a
primary predictor of extinction risk. Second, calculating population growth rate in this manner
(annualized), provides a standard metric for comparison between species (or ESUs) with
different generation times.

We next calculated the deterministic change in population growth rates given standard reductions

in mortality. Because the vast majority of steelhead in the interior Columbia are semelparous,
the percent increase in A attributable to an increase in survival at a particular life history stage

can be approximated as:
S 1/G
M- (_J _1]x100
Sold
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where Sy14 s the initial survival rate before recovery action, Spew 1S the survival rate following the
recovery action, and G is the average generation time (McClure ef al. 2003). This calculation
assumes that the change in survival due to tern predation is independent of density and of
changes in survival elsewhere in the salmonid life history. We did not use a formal Leslie matrix
analysis to estimate changes in population growth rates because data to parameterize a detailed
model for steelhead were not available.

We estimated the impact of Caspian tern predation on the population growth rate (1) of all
steelhead in the Columbia River basin to compare predation rate estimates from bioenergetics
modeling and PIT tag detection approaches. Because of the similarity in the results between the
two approaches, we present both for comparative purposes (Table 4).

Table 4. Estimated predation rate (PR) and percent increase in the population growth rate (A ) of all
steelhead in the Columbia River basin if populations of Caspian Terns breeding on East Sand Island are
reduced to that number, assuming a linear relationship between predation rates and Caspian Tern breeding
population size (see Figs.6 and 7). Calculations used the predation rate estimated for 20,000 terns from
linear regressions of (a) recovery of PIT-tags and (b) bioenergetics modeling, and the generation time for

(a) (b)
Number of PR Increase in A Number of PR Increase in A

tern pairs (%) tern pairs (%)
10000 8.7 0.0 10000 6.1 0.0
9375 8.1 0.1 9375 5.7 0.1
8750 7.6 0.2 8750 5.3 0.2
8125 7.0 0.4 8125 4.9 0.3
7500 6.5 0.5 7500 4.6 0.3
6875 6.0 0.6 6875 4.2 0.4
6250 54 0.7 6250 3.8 0.5
5625 4.9 0.9 5625 3.4 0.6
5000 4.3 1.0 5000 3.0 0.7
4375 3.8 1.1 4375 2.6 0.7
3750 3.2 1.2 3750 2.3 0.8
3125 2.7 1.3 3125 1.9 0.9
2500 2.2 1.4 2500 1.5 1.0
1875 1.6 1.6 1875 1.1 1.1
1250 1.1 1.7 1250 0.8 1.2
625 0.5 1.8 625 0.4 1.2

0 0.0 1.9 0 0.0 1.3

4.79* 4.79*

the Snake River basin*.

The predation rate for 10,000 Caspian tern pairs on all steelhead was estimated using the
regression equations generated using both approaches. Reductions in predation rate
corresponding to lowered tern population sizes were used to model the potential increase in A,
assuming all steelhead mortality attributable to terns is not compensated for by mortality due to
other sources. The maximum percent increase in A corresponding to complete elimination of
mortality due to tern predation was 1.9% using the PIT-tag estimate of predation rate and 1.3%
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using the bioenergetics modeling estimate of predation rate; the proportional increase in A
corresponding to a 50% reduction of mortality due to tern predation was 0.97% using the PIT-tag
estimate of predation rate and 0.67% using the bioenergetics modeling estimate of predation rate.

To investigate how variation in generation times in Columbia River basin steelhead influenced
model output, we also estimated the potential increase in A using the recovery of PIT tags for all
steelhead using the range of generation times (4.27 — 4.85) that have been estimated for steelhead
ESUs in the Columbia River basin. This resulted in maximum increases in A (corresponding to a
minimum breeding population size of 0 tern pairs) that ranged from a low of 1.88% to a high of
2.44%.

As the PIT tag detection approach enables ESU-specific estimates of predation rate (and hence
proportion increase in 1), we used the life-cycle model to estimate impact of Caspian tern
predation on the population growth rate (1) of steelhead ESUs using predation rates estimated
from PIT tag detections (Table 5). Predation rates for 10,000 Caspian tern pairs on four of the
five ESA-listed steelhead ESUs were estimated using linear regression (Figs. 8-11). Reductions
in predation rate corresponding to lowered tern population sizes were used to model the potential
increase in A, again assuming all steelhead mortality attributable to terns is additive, i.e. not
compensated for by mortality due to other sources. The maximum proportional increase in A
corresponding to complete elimination of mortality due to tern predation ranged from 1.6% to
4.9% under the most optimistic assumptions (hatchery fish do not reproduce) and 0.7% to 1.0%
under the most pessimistic assumptions (hatchery fish reproduce at the same rate as wild-born
fish).

Although this analysis was restricted to assessing the potential effects of reducing Caspian tern
predation, McClure ef al. (2003) estimated the effects of other potential conservation actions,
including changes to the hydropower system and reductions in harvest. Because these estimates
were calculated using similar methods, they are comparable to our results, and we present them
here to provide context.
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For comparison, we include the results of similar modeling exercises conducted to estimate
increases in population growth rates anticipated from changes to hydropower or harvest
operations (Table 6). The estimates for hydropower improvement come from changes to
improve passage for both adults and juveniles called for in NOAA Fisheries’ FY 2000 Biological
Opinion on operation of the Federal Columbia River Hydropower System (FCRPS) (NMFS
2000b, McClure et al. 2003). The estimates for harvest elimination come from McClure ef al.
(2003) and have been largely realized already. Thus, the potential increase in A that may be
realized from eliminating Caspian tern predation (1.6 - 4.9%) is equivalent to that of hydropower
improvements but well below that of elimination of harvest reductions, all else being equal.

Table 6. Potential increases (%) in population growth rate of Columbia River basin steelhead ESUs
corresponding to passage improvements in the Federal Columbia River Hydropower System and
elimination of harvest.

Snake Upper Middle Lower
River Columbia | Columbia | Columbia
River River River
Caspian .Te{m predation 19 49 19 16
(eliminated)
Caspian Tern predation
(halved) 1.0 2.5 1.0 0.8
Hydropower 12 | 2040 | 2030 | 00-1.0
improvements
Harvest 40-70| 8.0 4.0 6.0-8.0
elimination

ADDITIONAL AVIAN PREDATION IMPACTS

Other avian predators of juvenile salmonids in the Columbia River estuary include Double-
crested Cormorants (Phalacrocorax auritis), California Gulls (Larus californicus), Ring-billed
Gulls (L. delawarensis), and members of the Glaucous-winged/Western Gull hybrid complex (L.
glaucescens/L. occidentalis) (Roby et al. 1998, Collis et al. 2001a). Calculations of predation
rates based upon the PIT tag detection approach for cormorants nesting on East Sand Island are
provided for purposes of comparison and to place Caspian tern predation in context with other
avian predation in the Columbia River basin (Table 7).

Table 7. Comparison of estimated predation rates (%) for Double-crested cormorants and Caspian terns
breeding on East Sand Island on all steelhead in the Columbia River basin. Predation rates were
calculated as the percent of PIT tags detected at Bonneville Dam that were later detected on cormorant
colonies on East Sand Island. Note: Detection efficiency for PIT tags on the East Sand Island comorant
colony s probably much lower than on the East Sand Island tern colony, thus, the estimated predation

rates by cormorants are biased lower for terns

1999 | 2000 | 2001 | 2002
Caspian terns 0.8 6.7 7.7 9.2

Double-crested cormorants 0.6 2.5 1.2 0.7
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Analyses of PIT tag detections on East Sand Island cormorant colonies made it possible to
compare these sources of mortality by ESU; these methods found not insubstantial predation rate
estimates from double-crested cormorants as compared to Caspian terns (Table 8).

Table 8. Estimated predation rates (%) for Caspian terns and Double-crested cormorants breeding on East
Sand Island on four of the five ESA-listed steelhead ESUs in the Columbia River basin. Predation rates
were calculated as the percent of PIT tags detected at Bonneville Dam that were later detected on
cormorant colonies on East Sand Island.

Caspian terns Double-crested cormorants
1999 | 2000 | 2001 | 2002 | 1999 | 2000 | 2001 | 2002

Snake River 0.7 5.8 72 | 106 | 06 2.7 1.3 0.7

Upper Columbia 06 | 109 | 252 | 93 0.6 2.0 0.8 0.9
River

Middle Columbia 0.4 68 | 100 | 72 0.4 1.9 0.8 03
River

Lower Columbia 0.4 6.1 6.7 6.3 03 0.8 1.1 0.2
River

AVIAN PREDATION UPRIVER OF THE COLUMBIA RIVER ESTUARY

Substantial numbers of salmonid smolts are also lost to avian predators--terns, cormorants, and
gulls--upriver of East Sand Island. In particular, a significant number of Caspian terns nest on
Crescent Island in the mid-Columbia River. The proportion of their diet represented by salmonid
smolts is greater than for terns nesting on East Sand Island (Collis ef al. 2001a), and comparisons
of the potential impact of this predation remains an important consideration in any analysis of
avian predation impacts in the Columbia River basin (Table 9).

Table 9. Estimated predation rates (%) for Caspian terns and all birds breeding on Crescent Island on all
steelhead ESUs in the Columbia River basin. Predation rates were calculated as the percent of PIT tags
detected at Lower Monumental Dam that were later detected on Caspian tern colonies on Crescent Island
(B. Ryan, unpubl. data).

1999 | 2000 | 2001 | 2002

Caspian terns 4.1 1.7 13.2 7.2
Other birds 0.4 2.0 7.9 2.9
CONCLUSIONS

Many evaluations of salmonid predation by Caspian terns in the Columbia River estuary have
indicated that substantial numbers of juvenile salmonids are being consumed (Roby et al. 1998,
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Collis et al. 2001a, 2001b, Ryan et al. 2001, Ryan et al. 2003, Roby et al. 2003). The two
approaches that have been used to evaluate the extent of that impact yield similar results and
appear to provide reasonable estimates of predation rates. The PIT tag recovery approach has
also revealed species-specific vulnerability to Caspian tern predation--steelhead are substantially
more susceptible to tern predation than yearling chinook. Efforts to reduce predation by moving
the colony from Rice Island (more central to the Columbia River estuary) to East Sand Island
(located towards the mouth of the Columbia River) have successfully decreased overall predation
as fewer salmon are consumed per nest on East Sand Island. The decrease in consumption has
been substantial. However, PIT tag data on predation rates needs to be further collected at East
Sand to confirm initial observations and to document that the relocation efforts have been
successful in reducing impacts for all ESUs (particularly for steelhead).

Several factors must be considered when interpreting the results of these calculations. Perhaps
the most important factor is that this type of calculation assumes that there is no compensatory
mortality later in the life cycle, and that the benefits from any reduction in tern predation are
fully realized. In their assessment of predation impact by Rice Island terns on salmonids in
1997-1998, Roby et al (2003) hypothesized that tern predation was 50% additive. Given these
limitations and uncertainties, the estimates of percent change in population growth rates should
be viewed as maximum potential improvements. Realized improvements in population growth
would likely be lower from any management action that reduces Caspian tern predation impacts
on salmonid ESUs. These results may not be as easy to achieve as they are to calculate. It is
also important to recognize that other factors such as ocean conditions may also influence
population growth rate to a greater degree than the potential gains that may be realized from
reducing predation by one species of avian predator on one island located in the lower estuary of
the Columbia River basin.

Not all listed salmonid populations have declined because of the same factors or combination of
factors, and not all populations could be expected to respond positively to any particular
management measure or combination of measures. In the case of the avian predator populations
discussed here, artificial islands (such as Rice Island) have promoted the development of
unprecedented large colonies of piscivorous birds with subsequent increases in losses of juvenile
salmonids from predation.

Finally, additional factors may influence the gains in population growth rate that may be realized
from reducing predation rates on outmigrating juvenile salmonids. These include, but are not
limited to: hydropower operations, harvest rates, habitat conditions, the influence of hatchery
fish and exotic species, ocean conditions, and climate change.
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E Upper Willamette River

- Upper Columbia River

I Middle Columbia River
[:] Snake River Basin

- Lower Columbia River

Figure 2. Map of Columbia River Basin showing the locations of the ESA-listed Lower Columbia River, Upper Willamette River,

Middle Columbia River, Upper Columbia River and Snake River steelhead ESUs.

C-24 Appendix C



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

"$861 QOUIS AIBNISO IOATY BIqUIN[O)) Y} UI SPUB[SI UO FUNSAU SUId) Ueldse)) JO s1IdquinN ‘¢ oIngI

¢00¢ 100¢C 000¢ 6661 8661 L661 1661 9861 ¥861

slied Buipaaig uia] jo JaquinN

- 0006

-0
- -' 0001
000¢
- 000€
000¥
- 000S
- 0009
- 0004
- 0008

00001

pue|s| 921y @ Puejs| pues jse3m

C-25

Appendix C



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

"AI1eMIS9 JOATY BIqUIN[0)) Y} Ul su1o) uerdse)) jo porrad Sunsau pue spruowfes [IudAn( Jo sown [BALLY “f oIn31

I SNYAL NVISVD
INNHD
I JATID0S
OHOD
SOONIHD YHININNS/ONTES
SIOONIHD T1Vd
I AVAHTAALS

Jdd AON IDO0 [LddS DAV T N AVIN ddV  dVIN  ddd NVI

Appendix C

C-26



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

“SJIWI] QOUAPIFUOD %G 6 JUdsaIdal
S91BWINSI SONAFIAUA0IQ UO SIeq J0L1y “(S[oqUIAS an[q) s3e} [ [d JO AIDA0031 pue (SJOqUIAS 3oB[q) SUI[opow sa133310u301q SuIsn (Z00Z
-6661) SuId ], ueidse)) Aq ATeniso JOATY eIquIN[O)) Y} Ul ppay]aals uisvq 1241y niquinjo)) jj» uo sdjel uonepard pajewnsy G dmngrg

pue|s| pueg jseg uo Buipaaig sula] ueidsed jo JaquinN

000°S2 000°02 000°GL 000°0L 000S 0
] ] ] ] Q
]
- 0°¢C
K
L 0Y o
o Q
= Q
o 22
“ - 09 m S
A
.lu L 08 m.
U
o
- 0°0L
0¢l

c-27

Appendix C



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

‘syrwan] uono1paid o, 66 Juasardar saur] pa1 panop ‘sywl|
QOUIPIFUOD 9,66 JUISAIdar SQuI| Jor[q PAyseq “Suijapow so1as42u201q 3uisn pAewnsd (Z00Z-6661) PUBS] PuesS 1seq uo Surpadiq
suio ], uerdse)) £q A1enisd I0ALY BIqUIN[O)) AU} Ul pray]jaals uisvq 4241y viquingo) Jjp uo sdjel uonepaid Jo uorssaidaor yeaur| ‘9 angig

pue|s| pueg jseg uo Buipaaig sula] ueidsed jo JaquinN

000°G2 00002 000°SL 000°0L 0005 0
] ] ] ] Q
e
— ()
- e i 3
— e a
— pd o
—~ - L0 md
NQ.OHE\\ o \\ w 3
| ger=4 ~ 45
-~ 09 205
o | @ S
~ > X
Phd 29
- -og §°
e e
~ 18°0 =z S
g X€000°0 = A - 001 m
0¢ClL

Appendix C

Cc-28



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

‘syruur] uondIpard 9466 Juasaxdar saur pax payop
{SIIWI] QOUIPLUOD 9,G6 Juasa1dal saul] yor[q payseq ssv1 [ Jd J0 41240224 uisn pojewn}so (Z00Z-6661) PUB[S] pues iseq uo Surpaaiq
su1d [, uerdse) Aq A1enisa I0ATY BIqUIN[O)) AU} UL ppay]aals uisvq 1241y viquinjo)) jjp uo sdjel uonepaid Jo uorssardar yedur] °/ dIn3rg

pue|s| pues jseg uo Buipaaig suia] ueidses jo JaquinN

000°GZ 000°02 000°Gl 000°01 0005 0
= (]
A
= i
\\\
\\\
. -~ i
_‘QQHQ \ pd
L'loL=4 \\ pd
- \\. i
By gt ]
s \\ .
~ 0\ . 60 =zd
L~ X 0=A
\ ¥000°0 i
\.......

0
02
0r
o
Q
X
09 o
=
A
=X
og ©°
00l
0zl

c-29

Appendix C



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

‘syruur] uond1pard 9466 Juasardar saur pax payop
{SIIUUI] QOUIPIFUOD 9/ G 6 JUISAIdAI Sul[ or[q payseq 'SSv2 I Jd JO 41240924 Suisn payewinsd (Z00Z-6661) PUBIS] pues 1seyq uo 3urpadiq
su1d I, uerdse) Aq A1enisa IOATY BIqUIN[O)) Y} UL ) §'H PPaY]2als 4241y aypus ) U0 Sdjel uorepaid Jo uorssardar yeaur] g 2Ingr

pue|s| pueg jse3 uo Buipaaig suia] ueidsed Jo JaquinN

000°‘G¢C 000°0¢C 000°‘SlL 000°‘0L 0005 0

1 1 1 1 Q _

_— m

A

ey L0z &

- d o

- yd @

— S
~ \ - 0V =2 . v
L00=d - / g3
Teb=d / %
~_ @ J/ - 09 90
~ S S
—~ / ®
— @) S
- / . @

\ 08°0 =z 3

X$#000°0 = A )

4 - 00L @

o ~ v

/ E

d 0ZL

Appendix C



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

“syt] uonoIpard 9,66 JudsaIdar SauI] PaI PAOP SHWI|
QOUIPIFUOD 9,66 Judsaxdar saul] Joe[q payseq ‘SSv} LJd JO 41240924 3uisn parewnisd (Z00Z-6661) PUBS] PUBS ISBH UO SUIpaalq SuId ],
uerdse)) Aq A1en)so JOATY BIqQUINO)) AU} UL ) pPaiy]aals 4aary viquinjo)) 4addp) du) uo sojer uonepard jo uorssargor xeaur] ¢ ongig

pue|s| pueg jseg uo Buipasig suJa] ueidse? jo JaquinN

000°6Z 000°02 000°G1 000°0L 000S 0
° —
m
]
. (7]
0§ ©
o
1)
Q
00l 2 g
D @
Q g
0
= 90
0S5k 8 5
5 -
23
002 o
7 8L0=cy 3
/ X8000°0 = A g
o/ - 052 @
\ b
s S
0°0€

c-31

Appendix C



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

‘syrua] uonorpaid 9,66 Juasa1dar SOUI] pal Payop SHWI| SOUIPIJUOD

%S 6 udsaxdar saul| yoe[q payseq SSv1 I Id JO 41240224 Suisn pAewnsd (Z00Z-6661) PUBIS] pues isey uo 3uIpadiq suid ], uerdse)
Aq ATenisd I9ATY BIqQUIN[OD) AU} UL QST PPaYy]aals 4241y piquinjo) aJppijy Y} Uo sdjel uonepard JO uoIssaIgar 1edur| ()] 231

pue|s] pueg jse3 uo Buipaalg suid] ueidse jo JaquinN

000°GZ 000°02 000°Gl 00001 000S 0

] ] ] Q _

m

= o

\\\ s - 0°¢ m,

— / -

~ J/ @

~ S
7 d T
.-g00=d - / -

(4
90L=4d — 4 Y
L 09 9o
\\ s i
-~ : / 23
S | o8 > o

/ . S

s 9.°0 =z 3

X$000°0 = A B

o L 001 G

/ ol

S

< 0ZlI

Appendix C

C-32



Appendix D

Applicable Laws and Executive Orders







Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

Appendix D. Applicable Laws and Executive Orders

Law, Regulation, or Guideline Description
Migratory Bird Treaty Act of 1918 (MBTA), The Service has the primary statutory authority to
as amended, (16 U.S.C. 703-711) manage migratory bird populations in the United

States. The MBTA implements treaties with Great
Britain (for Canada in 1916 as amended in 1999), the
United Mexican States (1936 as amended in 1972 and
1999), Japan (1972 as amended in 1974), and the former
Soviet Union (1978) and imposed certain obligations on
the U.S. for the conservation of migratory birds, in-
cluding the responsibilities to: conserve and manage
migratory birds internationally; sustain healthy
migratory bird populations for consumptive and non-
consumptive uses; and restore depleted populations of
migratory birds. Conventions are also held with
Mexico, Japan, and Russia.

Endangered Species Act of 1973 (ESA), as It is Federal policy, under the ESA, that all Federal

amended (7 U.S.C. 136; 16 U.S.C. 460 et seq.) agencies seek to conserve threatened and endangered
species and utilize their authorities in furtherance of
the purposes of the Act (Sec. 2(c)).

National Environmental Policy Act of 1969 NEPA is our national charter for protection of the

(NEPA), as amended (42 U.S.C. 4321-4347) environment; it requires Federal agencies to evaluate
the potential environmental impacts when planning a
major Federal action and ensures that environmental
information is available to public officials and citizens
before decisions are made and before actions are taken.
It mandates a process for thoroughly considering what
an action may do to the human environment and how
any adverse impacts can be mitigated (http:/npi.org/

nepa/process.html).
Sustainable Fisheries Act (Public Law 104-297) Amended the habitat provisions of the MSA. It calls
(re-named from the Magnuson-Stevens Act) for direct action to stop or reverse the continued loss
(MSA) of fish habitats. The Act requires Federal agencies to

protect, conserve, and enhance "essential fish habitat”
(EFH) for federally managed fish species; "those
waters and substrate necessary to fish for spawning,
breeding, feeding, or growth to maturity."

Public Law 106-53, Section 582¢ Requires the U.S. Army Corps of Engineers to “carry
out methods to reduce nesting populations of avian
predators on dredge spoil islands in the Columbia
River under the jurisdiction of the Secretary” in
conjunction with the Departments of Interior and
Commerce.
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Appendix D. Applicable Laws and Executive Orders Continued

Law, Regulation, or Guideline

Description

Fishery Conservation and Management Act
(FCMA) of 1976 (16 U.S.C. 1801-83)

Fish and Wildlife Coordination Act
(FWCA) of 1958

Fish and Wildlife Conservation Act
(16 USC 661-667¢), as amended

Fish and Wildlife Act of 1956
(16 USC 742a-743j)

Executive Order 13186 (EO), Responsibilities of
Federal Agencies to Protect Migratory Birds

Federal Water Pollution Control Act of 1948,
as amended (“Clean Water Act”)

Coastal Zone Management Act (CZMA) of
1972, as amended (16 U.S.C. 1451-1464 )

Estuary Protection Act (16 U.S.C. 1221-1226)

Executive Order 11593 (EO), Protection and
Enhancement of the Cultural Environment

Law 99-659, Section 104, amended Section 302 of the
1976 act requires all Federal agencies to respond within
45 days to comments and recommendations made by the
Regional Fishery Management Council relative to the
impacts a Federal activity have on fishery resources
under the Council's jurisdiction.

Requires equal consideration and coordination of wildlife
conservation with other water resource development
programs.

Requires the Service to monitor non-gamebird species,
identify species of management concern, and implement
conservation measures to preclude the need for listing
under ESA.

Provides Secretary of Interior with authority to protect
and manage fish and wildlife resources.

Directs any Federal agency whose actions have a
measurable negative impact on migratory bird populations
to develop a Memorandum of Understanding (MOU) with
the Service to promote conservation of migratory birds.
The MOUs would establish protocols to guide future
agency regulatory actions and policy decisions; renewal

of permits, contracts or other agreements; and the
creation of or revisions to land management plans.

The Clean Water Act (CWA) contains a number of
provisions to restore and maintain the quality of the
nation’s water resources. Provides for protection of
water quality.

Protects environmental quality of coastal areas.

The purpose of the Estuary Protection Act is to
establish a program to protect, conserve and restore
estuaries. The act does not affect an agency’s authority
for existing programs within an estuary.

States that if the Service proposes any development
activities that may affect archeological or historical sites,
the Service will consult with Federal and State Historic
Preservation Officers to comply with Section 106 of the
National Historic Preservation Act of 1966, as amended.
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Appendix D. Applicable Laws and Executive Orders Continued

Law, Regulation, or Guideline

Description

Executive Order 12898 (EO), Federal Actions
to Address Environmental Justice in Minority
and Low-Income Populations, 11 February
1994

Executive Order 13175, Consultation and
Coordination with Indian Tribal Governments

Section 10, Rivers and Harbors Act of 1899
(30 Stat 1151: 33 USC 401 Section 10)

The overall purpose of the order is to avoid
disproportionately high imposition of any adverse
environmental or economic impacts on minority or
low-income populations. All NEPA environmental
analyses must include an evaluation of effects on
minority and low income communities.

Provides a mechanism for establishing regular
and meaningful consultation and collaboration
with tribal officials in the development of Federal
policies that have tribal implications.

Provides for the protection of waters associated
with work in or affecting Navigable Waters of
the United States. Requires U.S. Army Corps of
Engineers review for structures or work.
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Appendix E: Distribution List

INDIVIDUALS

Ainley, David
Alderson, George
Alderson,Francis
Alexander,John
Alonso, E.
Ammeraal, John
Babb, Evelyn
Basset, William
Bayer, Range
Blais Napier, Judy
Blanchard, Steve
Boeholt, Dan
Boerner, Stephen
Bradford, Debby
Brookman, Gerald
Brown, Lena
Burkhalter, Mark
Colter, Carolee
Conroy, Edward
Corriere, Caryn
Daigneault, Steve
Davidson, Judy
Davis, Shannon
DeNiro, Liz
Dilley, Scott
Dilley, Lisa

Durr, Greg & Becky
Emde, Richard
Fatta, Louis
Fields, Gary
Fisher, Bruce
Fisk, Bill

Folnagy, Atilla
Grant, Catherine
Groves, Desiree
Hardin, Yvone
Hamilton, Dave
Harr, Peter

Harr, Sharon
Hart, Sue

Hearn, Jim
Hendricks, Brenda
Hill, Brandon
Hollingsworth, Allan
Honican, Albert
Huhtala, Peter
Humphreys, John
Ishiyama, D.
Jacus, Anna

Julius, Theressa
Knutson, Peter
Kocsis, Amy
Krajewski, Dan
Laier, Charles
Lamb, Alexandra J.
Lancefield, Tom
Landua, Katrina
Larsen, Adolph
Leohardt, Dea
Leohardt, Jim
Long, Meredith
Malek, Robert
Marett, Robert
Marett, Susan
Marinkovich, Fred
Marshall, David B.
Martinson, Kahler
Mayo, John
McNew, Sandra
McGuire, Matthew
Miller, Bonnie
Miyawaki, Leland
Moon, Melanie
Morse, Melissa
Muller, Gretchen
Murray, Shannon
Napier, Dan
Norman, Donald
O’Brien, Kim
Ordonez, David
Padilla, Gabriel
Parameswaran, G.
Powers, Denise
Richards, Loretta
Russo, Susan

Ruud, Mary Catherine

Sandall, Marilyn
Schafer, Kevin
Scherb, Ben
Shrewsbury, Gerald
Skinner, Carol
Skumanich, Marina
Slikas, Beth

Smith, Deborah
Smith, J.

Smith, Kerry
Sorsey, W. Renee
Swanson, Michael

Thomas-Blake, Debra
Van Dran, Chris
Watson, John A.
Weller, Charles
Williams, Daniel
Winstead, Robert
Wolf, Martin
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NAME

ACADEMIC INSTITUTIONS

Colwell, Mark
Fischer, Karen
Larson, Keith
Roby, Dan
Schiller, Anja
Shugart, Gary
Smith, Judy
Wells, Adam

NON GOVERNMENT ORGANIZATIONS

(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
Allen, Brian

Ambroge, Christina

Bakke, Bill
Barber, Harry
Beaty, Roy
Berggren, Steve
Burns, Keith

ORGANIZATION

Humboldt State University

OSU-Columbia River Avian Predation Project
Oregon State University

Oregon State University

Oregon State University

Slater Museum of Natural History

Colordao State University Libraries
OSU-Columbia River Aviation Predation Program

Admiralty Audubon Society

American Rivers Society

Audubon Society - Redwood Region
California Sportfishing Coalition
California Sportfishing Protection Alliance
Cascade Chapter, Sierra Club

Columbia River Keeper

Dungeness River Audubon Society
Fisherman’s Marketing Association
Friends of Summer Lake

Golden Gate Audubon

Humboldt Fish Action Council

Marin Conservation League

Napa Solano Audubon

National Audubon

National Audubon Society

North Cascades Audubon Society
Northwest Sportfishing Industry & Association
NW Steelhead/Salmon Council of Trout Unlimited
Olympic Pennisula Audubon

Oregon Chapter, Sierra Club

San Francisco Bay Chapter, Sierra Club
Santa Clara Audubon

Sea and Sage Audubon

Sequoia Audubon

The Nature Conservancy

Trout Unlimited

Washington Trout

Washington Wetlands Network (WNET)
Westport Charter Fisherman’s Association
Columbia Basin Fish & Wildlife Authority
EPIC

Native Fish Society

Lower Columbia Fish Enhancement Group
Fish Commission

Resource Coalition and Commercial

Gray Harbor Poggie Club
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NAME

NON GOVERNMENT ORGANIZATIONS (CONTINUED)

Carey, Chris
Castellanos, Candy
Cedergreen, Mark
Clark, Tom
Cochlin, Clyde
Cohen, Ellie
Croonquist, David
Curl, Jr, Herbert
Eaton, Bob
Englemeyer, Paul
Eversen, John

Fee, Sharnelle
Feinstein, Arthur
Fricke, Doug
Grunbaum, Arthur (R.D)
Hanson, Janet
Harrison, Craig
Heiken, Doug
Hoppler, Wes
Jacobsen, Jim
Johnston, Ken
Jones, Tod
Kennedy, Caroline
Ketcham, Paul
Kress, Stephen
LeGue, Chandra
LePage, Al
LeValley, Ron
McRoberts, James
Mills, Kyra
Morgan, Alex
Mueller, Dana
Nelson, Ray
Packard, Heath
Parlato, Gale
Perciasepe, Bob
Puddicombe, Steve
Redisch, Meryl
Rolfe, Allison
Schoyen, Kris
Schwickerath, Dean
Schwickerath, Dianne
Senatore, Mike
Shaffner, Owen
Sikes, Ron

Sowles, Maeve
Soverel, Peter
Spain, Glen

St. Louis, Marty

ORGANIZATION

Regional Wildlife Diversity - High Desert
Audubon Centers Associate

Westport Charterboat Association

Lower Columbia Basin Audubon

E. Washington Steelhead Foundation
PRBO Conservation Science

Puget Sound Anglers

Seattle Audubon Society

Salmon for All

National Audubon Society

Steelhead Trout Club of Washington
Wildlife Rehab Center of the North Coast
Golden Gate Audubon/CCCR

Chehalis Basin Fisheries Task Force
Friends of Grays Harbor

San Francisco Bay Bird Observatory
Pacific Seabird Group

Oregon Natural Resources Council
Steelhead Trout Club of Washington
USACE-Seattle

Klamath Basin Audubon Society

CEDC Fisheries

Defenders of Wildlife

Audubon Society of Portland

Seabird Restoration Program

Oregon Natural Resources Council
National Coast Trail Associations

Mad River Biologists

Federation of Fly Fishers

PRBO Conservation Science

Seattle Audubon

Eastern Washington Steelhead Foundation
Lahontan Audubon Society

Audubon Washington and Black Hills Audubon
Central Oregon Audubon Society
National Audubon Society

Willapa Hills Audubon

Audubon Society of Portland

San Diego Audubon Society

Washington State Audubon

Grays Harbor Audubon Society

Grays Harbor Audubon Society
Defenders of Wildlife

SW WA County Farm Bureau

Admirality Audubon Chapter

Lane County Audubon Society

Wild Salmon Center

Pacific Coast Federation of Fishermen’s Assoc.
Summer Lake Wildlife Refuge
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NAME

NON GOVERNMENT ORGANIZATIONS (CONTINUED)

Strake, Gretchen
Strong, Cheryl
Turner, Terry
Twitchell, Marlyn
Van Ess, Matt
Wahl, Leslie
Whitworth, Joe
Wilkinson, Russell
Winegrad, Gerald

BUSINESS

(no contact name)
(no contact name)
(no contact name)
Blanchard, Cecil
Brewer, Rone

ORGANIZATION

Vancouver Audubon Society

San Francisco Bay Bird Observatory
Washington Counecil of Trout Unlimited
National Audubon Society

Columbia River Estuary Study Taskforce
Yakima Valley Audubon Society

Oregon Trout

Summer Lake Wildlife Refuge

American Bird Conservation

Columbia River Fisherman’s Protective Union
Port of Chinook

Port of Ilwaco

SafeHarbor Technology Corporation

Landau Associates Inc.

Collis, Ken Real Time Research

Cook, Bill Port of Astoria

Meier, Robert Rayonier Technical Services
Mitby, Eric Nelson Crab, Inc

Rauzon, Mark Marine Endeavors

Sharp, Brian Ecological Perspectives

Smith, Richard

Smith and Lowney, PL.L.C

MEDIA

Crampton, Bill Columbia Basin Bulletin

Loney, Terry The Daily World

CITY AGENCIES & GROUPS

(no contact name) City of Arcata

(no contact name) City of Eureka

Andrews, Ryan City of Westport

Kavanaugh-Lynch, Maragret City of Alameda Planning and Building
MeNerney, John T. City of Davis, Public Works

COUNTY AGENCIES & GROUPS

(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)

Clatsop County Courthouse

Klamath County Commissioner’s Office
Lake County Commissioner’s Office

Lane County Commissioner’s Office
Pacific County Commissioners Courthouse
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NAME

COUNTY AGENCIES & GROUPS (CONTINUED)

Beerbower, Bob
Bobzien, Steve
Carter, Albert
Cervelli, Ann
Chapman, Michael
Conlon, Thomas
Doherty, Mike
Hishida, Crystal
Huntingford, Glen
Leong, Eugene
Maltbie, John
McGoldrick, Jake

Morrisette, Dennis

Palmer, Andy

Perez-Sorensen, Phyllis

Pock, Darrel
Schmitt, Joe

Tharinger, Stephen

STATE AGENCIES & GROUPS

(no contact name)
Ball, Lindsay
Beach, Rocky
Bean, Dave
Brittle, Dave
Bruce, Charles
Burkett, Esther
Caswell, James
Crawforth, Terry
Dobler, Fred
Frey, Vicki
Hampton, Steve
Huffaker, Steve
Koenings, Jeff
Morey, Sandra
Neel, Larry
Nichols, Mary
Pustis, Nancy
Rea, Maria
Sallabanks, Rex
Smith, Jack
Stone, Richard
Warren, Ron
Wood, Dan
Zora, Craig

ORGANIZATION

Grays Harbor County Board of Commisioners
East Bay Regional Park District

Grays Harbor Board of Commissioners
Contra Costa County Board of Supervisors
Clallam County Commisioner

Humboldt County Planning Department
Clallam County Comissioner

Alameda County Board of Supervisors
Jefferson County Commissioner

Association of Bay Governments

San Mateo County Board of Supervisors

San Francisco Board of Supervisors District 1
Grays Harbor County Board of Commisioners
Jefferson County Marine Resource Company
Santa Clara County Board of Supervisors
Grant County PUD

Clallam County Marine Resource Company
Clallam County Commissioner

Washington Environmental Council

Oregon Department of Fish and Wildlife
Washington Department of Fish and Wildlife
Washington Department of Natural Resources
Washington Department of Fish and Wildlife
Oregon Department of Fish and Wildlife
California Department of Fish and Game
State of Idaho Office of Species Conservation
Nevada Department of Wildlife

Washington Department of Fish & Wildlife
California Department of Fish and Game
Office of Spill Prevention and Response CDFG
Idaho Department of Fish and Game
Washington Dept. of Fish and Wildlife
California Department of Fish and Game
Nevada Department of Wildlife

CA Resources Agency

Oregon Division of State Lands

CA Resource Agency - Salmon & Watershed
Idaho Fish and Game Department
Washington Department of Fish and Wildlife
Washington Department of Fish and Wildlife
Washington Department of Fish and Wildlife
Farm Bureau

Washington Department of Natural Resources
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NAME

TRIBAL GOVERNMENTS & STAFFS

Allen, W. Ron
Anderson, Jim
Brunoe, Garland
Burke, Gary

Capoeman-Baller, Pearl

Charles, Ronald
Crombie, Howard
Hapner, Nina
James, Gordon
Jim, Russell
Johnson, Anthony
Kennedy, Cheryle
MeCullough, Dale
Meninick, Jerry
Nelson, Charlene
Pigsley, Delores
Sullivan, Dennis

FEDERAL AGENCIES & OFFICES

(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
(no contact name)
Adelsbach, Terry
Berg, Ken
Bohan, Carolyn
Cameron, Forrest
Concannon, Julie
Diggs, Daniel
Dunmire, Scott
Gibbons, Jason
Kolar, Margaret
Marker, Doug

ORGANIZATION

Northwest Indian Fisheries Commision
Jamestown S’Klallam Tribal Council

Northwest Indian Fisheries Commission

Conf. Tribes of the Warm Springs Reservation
Confederated Tribes of the Umatilla Indian Resv.
Quinault Indian Nation-Business Committee

Port Gamble S’Klallam Tribe

Conf. Tribes of Coos, Lower Umpqua & Siuslaw
Table Bluff Reservation Wiyot Tribe

Skokomish Tribal Council

Conf. Tribes & Bands of the Yakama Indian Nation
NPTEC, Nez Perce Tribe

Confederated Tribes of the Grande Ronde
Columbia River Inter-Tribal Fish Commission
Conf. Tribes & Bands of the Yakama Indian Nation
Shoalwater Bay Tribal Council

Confederated Tribes of Siletz Indians

Lower Elwha Klallam Tribe

Klamath Basin NWRC

Sacramento/San Joaquin Estuary FRO

San Diego NWR

Upper Columbia River Basin Fisheries Office
Cultural Resource Team, Sherwood, Oregon
San Pablo Bay NWR

California/Nevada Operations Office

Oregon Coast NWRC

Sonny Bono Salton Sea NWRC

Modoc NWRC

United States Fish and Wildlife Service
Malhuer NWRC

Mid Columbia NWRC

Southeast Idaho NWRC

Minidoka NWRC

Stillwater National Wildlife Refuge Complex
Oregon State Office

Columbia Basin Ecoregion

Sacramento Fish and Wildlife Office
Western Washington Fish and Wildlife Office
National Wildlife Refuge System

National Wildlife Refuge System

U.S. Fish and Wildlife Service, Regional One
U.S. Fish and Wildlife Service, Region One
USCOE, Walla Walla District Office
USDA-APHIS Wildlife Services

San Francisco Bay NWRC

Northwest Power Planning Council
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NAME

FEDERAL AGENCIES & OFFICES (CONTINUED)

Maslen, Bill
McChesney, Gerry
MecQuillen, Harry
Nelson, Eric
Paulin, Dave
Roush, Linda
Ryan, Kevin
Schlafmann, Deb
Selvaggio, Sharon
Shake, Bill
Stenvall, Charlie
Swan, Ron
Reichgott, Christine
Takekawa, Jean
Thompson, Steve
Wagne, Kim
Walsworth, Dan
Waters, Linda
Welch, Dorie W.
Wesley, Dave
Wills, David
Wilson, Paul
Woodruff, Roger

STATE LEGISLATURE

Blake, Brian
Butler, Tom
Canciamilla, Joesph
Doumit, Mark
Dukes, Joan
Figueroa, Liz
Guinn, Kenny
Hatfield, Brian
Kempthorne, Dick
Kulongoski, Ted
Locke, Gary
MecPherson, Ruce
Merkle, Jeff
Perata, Don

Schwarzenegger, Arnold

Sher, Byron

Speier, Jackie

Stark, Fortney “Pete”
Tauscher, Ellen
Vasconcellos, John
Yee, Ph.D., Leland

ORGANIZATION

Bonneville Power Administration

San Francisco Bay National Wildlife Refuge
Sacramento Fish and Wildlife Office
Humboldt Wildlife Refuge

Klamath and Central Valley/San Francisco Bay

Arcata Resource Area, BLM

Washington Maritime NWRC

Habitat Conservation and Partners

U.S. Fish and Wildlife Service

U.S. Fish and Wildlife Service, Regional One

Willapa NWRC

U.S. Fish and Wildlife Service, Regional One

U.S. Environmental Protection Agency, Region 10

Nisqually NWR

California/Nevada Operations Office

USDA/APHIS/COS

Nevada/Southern California-CNO Sacramento

North Pacifiec Coast/Pacific Islands Ecoregion
Bonneville Power Administration

United States Fish and Wildlife Service

R1 Columbia River Fisheries Program Office
Columbia River Fisheries Program Office
USDA Wildlife Services

Member of Congress
Member of Congress
Member of Congress
Member of Congress
Member of Congress
Member of Congress
Governor of Nevada
Member of Congress
Governor of Idaho
Governor of Oregon

Governor of Washington

Member of Congress
Member of Congress
Member of Congress

Governor of California

Member of Congress
Member of Congress
Member of Congress
Member of Congress
Member of Congress
Member of Congress
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NAME ORGANIZATION
US CONGRESS

Baird, Brian Member of Congress
Boxer, Barbara Member of Congress
Cantwell, Maria Member of Congress
Craig, Larry E. Member of Congress
Crapo, Mike Member of Congress
Dicks, Norm Member of Congress
Eshoo, Anna Member of Congress
Feinstein, Dianne Member of Congress
Ferrioli, Ted Member of Congress
Gibbons, James Member of Congress
Honda, Michael Member of Congress
Kitts, Derrick Member of Congress
Lantos, Tom Member of Congress
Lee, Barbara Member of Congress
Lofgren, Zoe Member of Congress
Miller, George Member of Congress
Murray, Patty Member of Congress
Pelosi, Nancy Member of Congress
Reid, Harry Member of Congress
Rusigh, John Member of Congress
Simpson, Mike Member of Congress
Smith, Gordon Member of Congress
Walden, Greg Member of Congress
Wu, David Member of Congress
Wyden, Ron Member of Congress
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Appendix F: Caspian Tern Regional Population
Nesting Site Locations and Colony Sizes

TABLE F.1 Current and Historic Caspian Tern Nesting Locations in the Pacific Coast Region

Site Location Current * Historic "

WASHINGTON

Dungeness Spit NWR, Cllalam County X

Padilla Bay, Skagit County X
Commencement Bay, Pierce County X
Grays Harbor, Grays Harbor County X
Willapa Bay, Pacific County X
Miller Rocks, Klickitat County X
Crescent Island, Walla Walla County
Banks Lake, Grant County

Potholes Reservoir, Grant County

E I

Sprague Lake, Adams County

OREGON

East Sand Island, Clatsop County
Rice Island, Clatsop County
Miller Sands Spit, Clatsop County X
Threemile Canyon Island, Morrow County
Malheur Lake, Harney County

Crump Lake, Lake County

>

o

Hooxox X

Summer Lake, Lake County

CALIFORNIA

Humboldt Bay, Humboldt County

Knights Island, Solano County

Brooks Island, Contra Costa County

Agua Vista, San Francisco County

Hayward Regional Shoreline, Alameda County
Bair Island, San Mateo County

Ravenswood, San Mateo County

Proposed Alameda NWR, Alameda County
Baumberg Tract, Alameda County

Ponds M4/M5, Alameda County X
Ponds N1-N9, Alameda County

Alviso (Pond A7), Santa Clara County

Elkhorn Slough, Monterey County

Salinas River NWR, Monterey County

Bolsa Chica Ecological Reserve, Orange County
Pier 400, Terminal Island, Los Angeles County
South San Diego Bay NWR, San Diego County
Meiss Lake, Butte Valley WA, Siskiyou County
Clear Lake NWR, Modoc County

Goose Lake, Modoc County

T - B A o
-

Big Sage Reservoir, Modoc County

Honey Lake WA, Lassen County

Mono Lake, Mono County

Lemoore NAS sewer ponds, Kings County

Westlake Farms North Evaporation Ponds, Kings County

Westlake Farms South Evaporation Basin, Kings County

Tulare lakebed, Kings County

South Wilbur Flood Area, Kings County

Tulare Lake Drainage District, North Evaporation Basin, Kings County
Tulare Lake Drainage District, South Evaporation Basin, Kings and Kern County
Lake Elsinore, Riverside County

Salton Sea, Imperial County

T T R o o T B - I B B
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Appendix F: Caspian Tern Regional Population
Nesting Site Locations and Colony Sizes Continued

TABLE F.1 Current and Historic Caspian Tern Nesting Locations in the Pacific Coast Region (continued)

Site Location Current * Historic

MEXICO

Cerro Prieto, Mexicali Valley
Isla Montague

Isla Concha

Isla Vaso 8

Lo B

IDAHO

Mormon Reservoir, Camas County X

Magic Reservoir, Blaine County X
Minidoka NWR, Cassia County

American Falls Reservoir, Bingham County

Blackfoot Reservoir, Caribou County

Bear Lake NWR, Franklin County X

NEVADA

Stillwater Point Reservoir, Churchill County

Lahontan Reservoir, Lyon County X
Carson Sink, Churchill County

Anaho Island NWR, Washoe County

UTAH

Great Salt Lake, Tooek County

Bear River Migratory Bird Refuge, Box Elder County
Farmington Bay Waterfowl Management Area, Davis County
Utah Lake, Utah County

L B I

MONTANA

Canyon Lake Ferry Reservoir, Lewis and Clark Counties
Fort Peck Reservoir, Charles M. Russell NWR, Valley County

WYOMING

Molly Island, Yellowstone National Park X

Pathfinder Reservoir, Natrona and Carbon Counties X
Soda Lake Islands, Natrona County X

Gray Reef Reservoir, Natrona County

Bamforth Lake, Albany County

Caldwell Lake, Albany County

* Active nesting occurred at these sites in the last 5 years. Nesting may or may not have occurred in 2003.
® Nesting activity has not occurred for the last 5 consecutive years.
¢ Colony last nested in 2002 but site is no longer available because of environmental clean-up.

¢ Terns could potentially nest at these locations, but active management actions are being implemented to prevent terns from
nesting.
¢ Mink predation occurred at this site in 2001 and most likely will inhibit any future nesting activity .

f Nesting habitat was lost to heavy vegetation in 1999; restoration needs to occur before terns are able to nest again.
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Appendix F: Caspian Tern Regional Population
Nesting Site Locations and Colony Sizes Continued

TABLE F.2 Caspian Tern Pacific Coast Regional Population, 1997 to 2003 and Average Colony Size"

Number of Nesting Pairs

Site Average”
Location 1997 1998 1999 2000 2001 2002 2003  Colony Size
WASHINGTON
Dungeness NWR 186° -
Padilla Bay 0 0 - - - - 0 1044
Commencement Bay - - 423 620° 388 215°¢ 0 412
Grays Harbor 0 0 0 0 0 0 0 1675"
Willapa Bay 0 0 0 0 0 0 0 820¢
Miller Rocks - - - - 15 0 0 -
Crescent Island 614° 357° 552° 548 657 578 509 545
Banks Lake - - - 10 23 - 21 18
Potholes Reservoir 259 - - 150 ~250 ~250 205 223
Sprague Lake - - ~50 20 20 - - 30
OREGON
East Sand Island 0 0 547 8,513 8,896 9,933" 8,325" 7,248
Rice Island 7,151 8,691 8,328 588 0 0 0 6,190
Miller Sands Spit 0 17 0 0 0 0 0 -
Threemile Canyon Island 354° 210° 238° 260 2 0 0 266'
Malheur Lake 65 25 30 192° 51° 0 0 73
Crump Lake - - - 155¢ - 0 71 113
Summer Lake - - 38 16 0 ~5 5 16
CALIFORNIA

Humboldt Bay - - - - ~17° ~6° 60° 28
Knights Island 400 ~200 - 121° 43¢ 153 203 187
Brooks Island ~500 582 Active 806° 512¢ 825 859 681
Agua Vista - - - - - 86° 43¢ 65
Hayward Regional 1 1 1 1 1 1 0 1

Shoreline
Ravenswood 0 4 0 1 1 1 0 1
Alameda 285 267 1 0 0 0 0 184
Baumberg Tract 0 33 26 79 116 80 35 62
Alviso (Pond A7) 104 30 122 118 155 73 50 93
Elkhorn Slough 0 0 ~30 ~80 ~65 ~50 ~50 ~55
Salinas River NWR - - - - 2 93¢ 167 87
Bolsa Chica’ 175 40 58 51 92 192 5 613
Pier 400, Terminal Island 25 146 250 336 160 151 170 177
South San Diego Bay NWR 320 198 261 380 350 379 311 314
Meiss Lake, Butte Valley WA 25¢ 16 27 19 0 0 0 22
Clear Lake NWR 180° 68° 118 242¢ 201 0 29 120
Goose Lake 143¢ - 310° 4 ~240 133 282 185
Big Sage Reservoir 62° - 0 48 0 0 0 55
Honey Lake WA 152 - 87 82 92 46 13 79
Mono Lake 0 0 0 8 6 11 8 8
Lemoore NAS sewer ponds - 20° 0 - - 0 - -
Westlake Farms, South

Evaporation Basin 0 3 0 0 0 0 B B
Tulare lakebed 0 20° 0 0 0 0 - -
South Wilbur Flood Area 0 70 27 0 0 0 - 49
Tulare Lake Drainage District,

North Evaporatiox‘?7 Basin 0 0 0 0 1 0 B B
Tulare Lake Drainage District,

South Evaporatior% Basin 0 40 0 0 0 0 ° N
Lake Elsinore - - 14 - - 0 - -
Salton Sea 1,200 800 211 207 327 29 88 409
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Appendix F: Caspian Tern Regional Population
Nesting Site Locations and Colony Sizes Continued

TABLE F.2 Caspian Tern Pacific Coast Regional Population, 1997 to 2003 and Average Colony Size®

Number of Nesting Pairs

Site Average®
Location 1997 1998 1999 2000 2001 2002 2003  Colony Size
MEXICO
Cerro Prieto 30 - - 0 0 4 37 -
Isla Montague - - - - - 83 - -
Isla Concha - - - - - 21 23 22
Isla Vaso 8 - - - - - 32 90 61
IDAHO
Mormon Reservoir - - - - ~2 25 0 14
Minidoka NWR - - - 1 0 4 0 1
American Falls Reservoir - - - - - 5 0 -
Blackfoot Reservoir - - - - 0 50 40 45
NEVADA
Carson Sink 0 - 685 0 0 0 0 -
Anaho Island NWR, Pyramid I 5 0 0 0 0 5 4
Lake
MONTANA
Canyon Lake Ferry Reservoir 5 0 2 7 35 43 11 15
Fort Peck Reservoir, Charles
> ? 9 ? ? ~ ~ -
M. Russell NWR : . ’ : 25 25 2
WYOMING
Molly Island, Yellowstone Lake 4 5 4 0 3 5 - 4
Soda Lake islands 0 0 0 7 12 19 - 13
PACIFIC REGION TOTALS* 12,115 11,848 12,440 13,669 12,760 13,606 11,906 -

# Data from Shuford and Craig 2002 with additional data for 2002 and 2003 from USFWS and D. Shuford. To enable estimation of the total numbers of breeding pairs in the entire region, we
adjusted some raw counts or estimates. When a range was given for numbers of nests or pairs we report the mid-point (e.g., 800-850 pairs reported as 825 pairs) and for breeding adults we use the
mid-point as the basis for estimating numbers of pairs. Counts or estimates of breeding adults were multiplied by 0.62 to approximately estimate numbers of breeding pairs based on the average
ratio of nests to adults at sites on the California coast (0.625, Carter et al. 1992, p. I-45) and the California interior (0.61, D. Shuford unpubl. data). Dashes (-) indicate that no survey was conducted
or no data available, zeroes (0) that a survey was conducted but no evidence of nesting observed, and question marks (?) that nesting strongly suspected but no solid data available.

® Average colony size was based on years with nest counts only.
¢ Counts of adults were converted to an estimate of breeding pairs by multiplying raw adults by the 0.62 correction factor described above.
4 Average colony size for Padilla Bay was calculated based on data collected in 1991 and 1995 (M. Davison pers. comm)

¢ Counts of adults were converted to an estimate of breeding pairs by multiplying raw adults by the 0.62 correction factor described above. Terns at Commencement Bay in 2002 were
nesting on the rooftop of a Port of Tacoma building (# 407); the count of adults on which the estimate of pairs was made was taken late in the nesting season (9 July).

f Average colony size calculated from data in Shuford and Craig (2002). Range = 9 - 3950 breeding pairs

€ Average colony size calculated from data in Shuford and Craig (2002). Range = 175 - 1500 breeding pairs

" Data from Collis et al. 2003a and 2003b

! Average colony size does not include 2001 nest count because the colony was affected by a predator that year.

I All counts from Bolsa Chica are of total nest attempts (on the basis of marked nests), which likely overestimates nesting pairs because of pairs that renest after initial failures.

X Totals are likely underestimates because of a lack of surveys at some sites in particular years or during the whole time period (e.g., most sites in Mexico).
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Appendix G: Potential Caspian Tern Nesting Sites
in the Pacific Coast Region: Selection Process
and Proposed Management Actions

The process used to identify the seven sites in this
FEIS consisted of an initial review (feasibility
assessment) of Caspian tern nesting habitat that
was conducted by the Service in 2002 (see Seto

et al. 2003 for full report). A total of 77 individual
historie, current, and potential nesting sites (sites
with appropriate habitat) in Washington, Oregon,
California, Idaho, and Nevada were evaluated in
this study (including site visits) to determine their
management potential for Caspian terns (Seto et al.
2003). Sites in or near the Columbia River, such as
Crescent Island, were eliminated from consideration
because specific activities to enhance Caspian tern
colonies in these locations would not contribute to
the goal of reducing impacts to ESA-listed Columbia
River salmonids. During the feasibility assessment,
a site was determined to have management potential
for Caspian terns if the following conditions were
met (Seto et al. 2003, Table G.1, Tables G.1 - G.4 are
located at the end of Chapter G):

1. Suitable nesting habitat is present or habitat
enhancement requirements are minimal,

2. Site is available or could be managed for nesting
terns every year,

3. Site can support a substantial number of breeding
terns (350 to 2,000 nesting pairs),

4. Prey is available in most or all years,

5. Potential predators (mammalian and avian) are
absent or controllable, and

6. Levels of natural or human disturbance are
absent, minimal, or controllable.

Sites determined to have management potential
for Caspian terns were also ranked to identify
those sites which had the best potential to serve as
alternate nesting habitat for terns displaced from
East Sand Island (Tables G.2 and G.3). Based on
this initial review, further investigation of sites,
public scoping, and comments received by the states
of Washington, Oregon, and California, the list of
potential nesting sites for displaced Caspian terns
was refined for analysis in this FEIS. A few sites
not discussed in the feasibility assessment (e.g.
Dungeness National Wildlife Refuge (NWR), Yolo
Bypass Wildlife Area, and City of Davis Wetlands)
were identified during scoping.

Although these sites were identified as having
potential for Caspian tern management, some

sites were eliminated from further consideration in
this EIS (See Table G.4 for a summary of nesting
sites that were not selected and the reason for
elimination). These included socio-political and
biological concerns expressed by Washington
Department of Fish and Wildlife (WDFW),

Oregon Department of Fish and Wildlife (ODFW),
California Fish and Game (CDFG@G), and the Service’s
California/Nevada Operations office. For example,
several sites in coastal Washington (e.g., Grays
Harbor and Padilla Bay) were identified in the
feasibility assessment (Seto et al. 2003, Table G.1) as
having high management potential for development
of tern nesting habitat, but have been eliminated
from further consideration because WDFW does

not support or would not facilitate the managed
relocation of Caspian terns within Washington. Since
Caspian terns established a colony at Dungeness
NWR in 2003 on their own accord, this site remained
in our analysis.

ODFW will not support managed relocation of
Caspian terns to non-historic nesting sites in
Oregon due to concerns for introducing predation

to sensitive fish stocks that had not historically

been subjected to tern predation. Since terns

have not been documented to nest on the Oregon
Coast, sites on the coast that were identified in

the feasibility assessment were eliminated from
further consideration because ESA-listed salmonids
are present (Seto et al. 2003, Table G.1). Crump

and Summer lakes, although initially identified as
having no management potential in the feasibility
assessment, are included in the EIS at the request
of ODFW. These sites are historic or current nesting
sites and further consideration identified viable
management options for terns. Although Fern Ridge
Lake is not a historic tern nesting site in Oregon, we
included Fern Ridge Lake in our analysis because
the local prey base in the lake does not include fish
species of concern. Although, the Willamette and
McKenzie rivers are about 15 miles from Fern Ridge
Lake and support ESA-listed salmonids, we do not
expect these stocks to serve as the primary food
resource for the terns. Thus, although this is not a
historic tern nesting site, relocation of terns to this
site may not result in high levels of predation on
other salmonid stocks.
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Similarly, CDFG will support Caspian tern
management in California only at historic colonies.
Therefore, although the scoping process of this

EIS identified development of tern nesting habitat
at the Yolo Bypass Wildlife Area and City of Davis
Wetlands in the Sacramento Valley, these sites were
removed from further analysis because they are not
historical Caspian tern nesting sites. Additionally,
although Humboldt Bay is a historic tern nesting
site, Teal Island in the Humboldt Bay National
Wildlife Refuge (NWR) was eliminated from further
consideration in this EIS because of concerns
expressed by CDFG and the Service’s California/
Nevada Operations office about the potential impact
of tern predation on ESA-listed salmonids and
partnership efforts associated with salmon recovery.
Although management actions associated with this
EIS are not proposed for these sites, displaced
Caspian terns may select to nest on these sites or
any other sites in the region by their own accord.
Final criteria used to identify potential nesting sites
listed in Table 2.1 included:

1. Relative stability and abundance of suitable prey
(i.e., prey are heavily dependent on annual water
levels at interior sites vs. sites with more stable
water/prey resources),

2. Availability of or capability to improve/develop
Caspian tern nesting habitat in the near future
(2005 to 2008),

3. Ability to attract nesting terns from East Sand
Island (using distance from East Sand Island as
an indicator), and,

4. Minimal conflict with ESA-listed species.

Potential Caspian Tern
Nesting Sites and Possible
Management Actions

Management actions that would be required at each
potential site if selected for implementation are
described below and summarized in Table 2.1.

Dungeness NWR. Since the completion of the
feasibility assessment report, a new site, Dungeness
NWR (Figure G.1), in northwestern Washington,
became available for consideration because terns
established a new nesting colony there in 2003. The
current Caspian tern nesting site at Dungeness
NWR could accommodate an increased number

of nesting terns and thus, does not require any
habitat enhancement. However, protecting this

newly established Caspian tern colony to decrease
possible human disturbance and predator access
would provide a secure nesting site less susceptible
to factors that would otherwise lead to site failure
or abandonment. This includes adding educational
signs to notify visiting public of the existing closed
area, enforcing closures, and monitoring predator
activity. If predators, primarily mammalian, become
a problem, a predator management program

(e.g., fences or other non-lethal measures) may

be considered to ensure successful tern nesting.
However, the control or elimination of predators
may not be feasible because this site is connected to
the mainland, unlike an island site which has limited
predator access.

Estimated costs: $ 65,000.00 (first year costs,
including monitoring)

Crump Lake. Management actions proposed at
Crump Lake (Figure G.2), in south-central Oregon,
are extensive. Since the current nesting island
(Crump Island) lies below full lake water levels

and is subject to erosion, we propose to build up
the island to an elevation that would remain above
high water levels. This island is approximately 1.25
miles offshore and is situated in waters 2 to 10 feet
in depth. Crump Island was formerly a natural
island located approximately mid-lake and north of
the peninsula that nearly bisects the lake. Previous
human disturbance led to erosion of the island to
lakebed level, eliminating use by colonial nesting
waterbirds. An effort in the 1990s led by ODFW
was partially successful in restoring the island.
Unfortunately, the island height did not exceed high
water levels and thus, is inundated or nearly so
during higher water periods.

Crump Island is too far offshore for construction of
a causeway to haul materials into place. Potentially
the island could be reconstructed during a future
drought but there is no certainty when such a
situation would occur or if it will last long enough
for the lakebed to support heavy equipment and
dump trucks. A “mudecat” hydraulic dredge would
be used to place material from the lakebed to form
the island. To hold material pumped to the location,
we propose to construct a revetted rock berm or
artificial retaining wall to form the island perimeter
prior to emplacement an interlocking, plastic sheet
pile wall to hold the dredged material in place. For
construction purposes, an estimated 19,400 cy of
material are required to form an island that rises
uniformly two feet above full pool level. Two feet of
freeboard would be maintained on the perimeter
berm or retaining wall to address wave erosion
concerns. A settling pond to lessen siltation and

Appendix G



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

Ficure G.1 Dungeness National Wildlife Refuge (NWR), Washington
I

- Legend
NEW DUNG 5 =L
LIGHTHOUSE RESERVA'

5 lir‘ D NWR Boundary
o

i /one’ ‘

NATIONAL WILOLYE Bt o“g /

urgene: /é}ﬁg

Area
Enlarged

5 A
- ey s
WASHINGTON i f@k‘; D)l
DUNGENESS A | ST '\ N
RECREATION AfEA, & K| | — i T %’ § LNy

BASE MAP SOURCE: USGS 1:100K QUADRANGLE MAP.
MAP DATE: 23 JUNE 2004
FILE: DUNGENESSNWR.MXD

: D K e \(\)
. 3
Miles
Kilometers
0 05 1 2 3 4

Ficure G.2 Crump Lake, Oregon

) Lot
4 . s & ‘
iy !
; Wi i Area
B 1 Enlarged
" |
LN A i
/A SRl
o \!"
%2 o
& g:
% = g OREGON
& = T
11 12 2t oo s r
b & S i
N A ]
i
P
S R R o il g v — . —
2o i J e s e e ¢ [ )
f F
Caspian Tern |
Habitat Development
|
L7 |
ol 13 18
a- |
- '
[ e I‘.:
-— e el F - e
23 *ec £in /
b w |
|
B ! : > |
PRODUCED BY THE US ARMY CORPS OF ENGINEERS, PORTLAND DISTRICT.

MAP DATE: 22 JUNE 2004

FILE: CRUMP_LAKE.MXD e\ Kilometers

0 0.25 05 1
BASE MAP SOURCE: USGS 1:24,000 QUADRANGLE MAP. @
0 05 1

Appendix G G-5



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

sedimentation is also proposed. Dredged material
would be pumped to the point furthest from the
settling pond location and then moved closer as
material accumulates.

These activities would occur during the month of
June when water levels would be at their highest.
To stabilize the surface of the constructed island

(1 acre) and to reduce the risk of dense vegetation
encroachment, the island would be capped with
gravel and fines. This material would need to be
placed on site via helicopter. Social attraction
techniques using decoys and vocalization recordings
would be used to attract terns to nest at the new
island site.

Estimated costs: $ 1,192,413.00 (first year costs,
including construction and monitoring)

Summer Lake. The historic Caspian tern nesting
island in Summer Lake (Figure G.3), also in south-
central Oregon, is connected to the mainland during
low water years, resulting in increased vulnerability
to predators. Since it would be difficult to ensure
that this island remains isolated during low water
level years, we propose to build new islands in
wetland impoundments north of Summer Lake
within the ODFW Wildlife Management Area.
Proposed management actions for the Summer Lake
Wildlife Management Area would occur at the East
Link impoundment, and adjacent to the Windbreak
and Gold Dike locations. ODFW personnel have
better control of the water in these impoundments.
Thus, they would serve as higher quality and more
predictable habitat for Caspian terns. Three 0.5-
acre islands would be constructed in the East Link
Impoundment and off the Windbreak and Gold
dikes. Construction for all islands would occur under
dry or in water conditions. The East Link location

is a diked, rectangular impoundment. Construction
under dry conditions in this impoundment would
entail either borrow of material from within the
impoundment or importation of dry material
previously excavated and sidecast from the East
Link Canal to form the core of the island, which
would be centered in the unit. Material for the
island will come from either of two methods. If site
conditions are suitable, excavators would be used

to push material to the island from adjacent land.
The second construction method would obtain the
necessary borrow material from dry soil formerly
sidecast from the maintenance excavation of the
East Link canal. This material would need to be
trucked into the site. Once the island is completed, a
top dressing of relatively fine gravels (approximately
pea-size or smaller) obtained from an ODFW quarry
would be placed on the island. This material would

provide a suitable nesting substrate for terns. A
construction access road would be constructed

for gravel trucks to reach the constructed island.
Upon completion of the project, the road would be
sidecast back into the borrow pits from which it was
constructed. Construction in water would result in
temporary increases in sedimentation and siltation
at the East Link impoundment. Water movement
through this shallow impoundment is either slow
or nonexistent depending on inflow and control
structure operations. Siltation and sedimentation
is anticipated to occur within the impoundment and
to be minor in magnitude. Frequency and duration
are limited to the construction period, as armored
shorelines would protect the islands from wave-
induced erosion.

The remaining two 0.5 acre-islands would be
constructed in a similar manner off the Windbreak
and Gold dikes. Both of these dikes are located
within a diked impoundment. As with Crump Lake,
social attraction techniques would also be used

to attract terns to all three islands that would be
constructed at this site.

Estimated costs: $ 600,873.00 (first year costs,
including construction and monitoring)

Fern Ridge Lake. Fern Ridge Lake (Figure G.4), in
the southern Willamette Valley of Oregon, currently
contains no appropriate nesting habitat for Caspian
terns. The Corps has prepared a conceptual draft for
the construction of a 1-acre island in the reservoir

to serve as nesting habitat for terns (U.S. Army
Corps of Engineers 1998). We propose to implement
this project and attract terns to the site with social
attraction techniques. A 1-acre island would be
constructed off Royal Avenue within the full pool
boundary. Former roads would provide access to the
proposed construction location with a stable hard
surface to import rock, equipment, and supplies. The
primary borrow material for the island would come
from the dry lakebed; rock and filter fabric would

be used to prevent perimeter erosion of the island
when Fern Ridge Lake is full. The proposed action is
similar to a previous action constructed nearby, i.e.,
Fern Ridge Reservoir Sub-Impoundment, which was
constructed in a comparable manner and season.

Fern Ridge Lake is on Oregon’s Water Quality
Limited Streams - 303 (d) List (http://www.epa.gov/
r10earth/maplib/orlist.xls) for turbidity and Water
Contact Recreation (Fecal Coliform) - Fall through
Spring.

Estimated costs: $ 428,807.00 (first year costs,
including construction and monitoring)
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Figure G.3 Summer Lake, Oregon
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San Francisco Bay. Brooks Island. In San
Francisco Bay, California (Figure G.5), there are
several sites that could be enhanced for Caspian
terns. On Brooks Island (Figure G.6), we propose

to assist the East Bay Regional Parks Department
in removing vegetation adjacent to the current tern
nesting area to create more open habitat for nesting
terns. Open habitat at higher elevations would help
eliminate the possibility of nest loss due to flooding
at high tide. Increased enforcement of area closures
would also protect the tern nesting colony. Rats have
been documented on the island and may need to be
controlled or eliminated to ensure long-term nesting
success for the terns. Predator control (avian and
mammalian), may also be necessary. In addition, we
would explore various methods to prevent erosion of
the spit at Brooks Island that is currently occurring.
Estimated costs: $ 56,000.00 (first year costs,
including habitat management and monitoring)

Ponds N1/N9. Ponds N1/N9 in the Don Edwards
San Francisco Bay NWR (Figure G.7) are active
salt ponds with numerous internal levees that are
closed to visiting public. Although nesting terns
have used nearby areas, no nesting activity has been
documented at this site. Nesting habitat could be
created for terns by enhancing nesting substrate
and increasing predator control. Gravel or oyster
shells would be deposited on the site via helicopter.
Social attraction techniques would also be used.

Estimated costs: $ 174,000.00 (first year costs,
including construction and monitoring)

Hayward Regional Shoreline. Hayward Regional
Shoreline (Figure G.8) is also managed by East

Bay Regional Parks. This site contains a number

of inactive salt ponds that are now managed for
various wildlife species. Numerous islands are found
throughout the former salt ponds. A single pair of
Caspian terns has nested at this site in recent years.
Nesting habitat can be enhanced on Islands 2, 6,
and 7 and include removing existing vegetation,
installing a weed barrier fabric, saturating the

site with salt to prevent vegetation growth, and
improving the substrate with sand or oyster shells
(via helicopter). Social attraction techniques would
also be used.

Estimated costs: $ 174,000.00 (first year costs,
including construction and monitoring)
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Ficure G.5 Caspian Tern Management Sites in San Francisco Bay, California
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F1cure G 6 Brooks Island, San Francisco Bay, California
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Ficure G.8 Hayward Regional Shoreline, California
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Table G.1 Assessment of Caspian tern habitat management potential at 77 sites in the Pacific Coast/Western Region.

Management Potential

Site Name Yes No Factors limiting Management Potential

COASTAL WASHINGTON

Sand Island, Grays Harbor X

No Name Island, Grays Harbor X

Unnamed Island, Grays Harbor X

Cate Island, Grays Harbor X

Bldg 407, Commencement Bay X Landowner will discourage birds
McNeil Island, Puget Sound X No site available

Snag Islands, Willapa Bay X No stable nesting habitat
Unnamed Island, Padilla Bay X

Jetty Island, Puget Sound X

INTERIOR WASHINGTON

Solstice Island, Potholes Reservoir X Fluctuating reservoir water levels
Unnamed Island, Potholes Reservoir X Fluctuating reservoir water levels
Harper Island, Sprague Lake X Poor nesting substrate

Unnamed Island # 1, Banks Reservoir X Fluctuating reservoir water levels
Unnamed Island #2, Banks Reservoir X Fluctuating reservoir water levels
Goose Island, Banks Reservoir X Fluctuating reservoir water levels

MID-COLUMBIA RIVER

Crescent Island X Will not reduce Columbia River impacts
Straight Six Island, Umatilla X Will not reduce Columbia River impacts
No Name Island #1, Umatilla X Will not reduce Columbia River impacts
No Name Island # 2, Umatilla X Will not reduce Columbia River impacts
No Name Island #3, Umatilla X Will not reduce Columbia River impacts
“Test” Island, Umatilla X Will not reduce Columbia River impacts
Miller Rocks X No available habitat

Threemile Canyon Island X Will not reduce Columbia River impacts

COASTAL OREGON

Unnamed Island, Coos Bay X
“South” Island, Coos Bay X Heavily vegetated, heavy boat traffic
“Middle” Island, Coos Bay X Heavily vegetated, heavy boat traffic
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Table G.1 (Cont.) Assessment of Caspian tern habitat management potential at 77 sites in the Pacific Coast/Western Region.

Management Potential

Site Name Yes No Factors limiting Management Potential
“North” Island, Coos Bay X Heavily vegetated, heavy boat traffic
Unnamed Island, Umpqua River Estuary X

Steamboat Island, Umpqua River Estuary X

Fern Ridge Reservoir, Oregon X

INTERIOR OREGON/NEVADA

Pelican/Crump Lake, Oregon X Site availability varies annually
Summer Lake, Oregon X Site availability varies annually
Tern Island, Malheur Lake X Site availability varies annually
Anaho Island, Pyramid Lake X Inadequate prey base
Stillwater National Wildlife Refuge X Site availability varies annually
Carson Sink, Nevada X Site availability varies annually
SOUTHERN IDAHO

Unnamed Island, Mormon Reservoir X Site availability varies annually
Tern Island, Minidoka NWR X Site availability varies annually
Gull Island, American Falls Reservoir X Site availability varies annually
Gull Island, Blackfoot Reservoir X Site availability varies annually
Unnamed Island, Bear Lake NWR X Site availability varies annually
NORTHERN COASTAL CALIFORNIA

Sand Island, Humboldt Bay X

Knight Island, San Pablo Bay X

Brooks Island, San Francisco Bay X

Runway wetland, Alameda NWR X

West wetland, Alameda NWR X

Pond A7, South San Francisco Bay X

Pond A16, South San Francisco Bay X

Pond 10, Baumberg Tract, San Francisco Bay X

Elkhorn Slough, Monterey Bay X

Salinas River, Monterey Bay X Incompatible with management for snowy plovers
SOUTHERN COASTAL CALIFORNIA

Terminal Island, Los Angeles Harbor X Limited habitat
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Table G.1 (Cont.) Assessment of Caspian tern habitat management potential at 77 sites in the Pacific Coast/Western Region.

Management Potential

Site Name Yes No Factors limiting Management Potential
Upper Newport Bay Ecological Reserve, Newport X

Bolsa Chica Ecological Reserve, Huntington Beach X

South San Diego Bay NWR, Saltworks X Limited habitat

NORTHEASTERN CALIFORNIA

Meiss Lake, Butte Valley Wildlife Area X Site availability varies with annual precipitation
Lower Klamath NWR X

Tule Lake NWR X

Clear Lake NWR X Site availability varies with annual precipitation
Goose Lake X Site availability varies with annual precipitation Site
Bird Island, Big Sage Reservoir X Site availability varies with annual precipitation Site
Honey Lake Wildlife Area X Site availability varies with annual precipitation Site
Mono Lake X Inadequate prey in close proximity

TULARE BASIN

Lemoore Naval Air Station X Site availability varies with annual precipitation
Westlake Farms North Evaporation Basin X Site availability varies with annual precipitation
Tulare Lakebed X Site availability varies with annual precipitation
Westlake Mitigation Wetland, section 3 X Site availability varies with annual precipitation
Westlake Farms South Evaporation Basin X Site availability varies with annual precipitation
South Wilbur Flood Area X Site availability varies with annual precipitation
Hacienda Ranch Flood Basin X Site availability varies with annual precipitation
Tulare Lake Drainage District, South Evaporation X Site availability varies with annual precipitation
Basin
SOUTHERN INTERIOR CALIFORNIA
Obsidian Butte, Salton Sea X Long-term availability of site uncertain
Morton Bay, Salton Sea X Long-term availability of site uncertain
Headquarters Unit “D,” Salton Sea X Long-term availability of site uncertain
Mullet Island, Salton Sea X Long-term availability of site uncertain
Unit 1-B4, Salton Sea NWR X Long-term availability of site uncertain

' Unit 1-A4, Salton Sea NWR X Long-term availability of site uncertain

Table taken from Table 7 in Seto, N., J. Dillon, W.D. Shuford, and T. Zimmerman. 2003. A review of Caspian tern (Sterna caspia) nesting habitat:
a feasibility assessment of management opportunities in the U.S. Fish and Wildlife Service Pacific Region.
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TABLE G.4. Sites eliminated from consideration for Caspian Tern Management under Alternatives C and D. Sites are
listed in geographical order from north to south.

SITE NAME REASON FOR ELIMINATION FROM CONSIDERATION

WASHINGTON

Commencement Bay
Padilla Bay

Jetty Island

Grays Harbor (4 islands)®
Willapa Bay

Banks Reservoir (3 islands)

Potholes Reservoir (2 islands)

Sprague Lake

Crescent Island

Threemile Canyon Island

Miller Rocks

OREGON

Rice Island

Miller Sands Spit

Coos Bay
Umpqua Estuary

CALIFORNIA

Humboldt Bay NWR"

Knight Island, San Francisco Bay *
Bair Island, San Francisco Bay
Turk Island, San Francisco Bay

Baumberg Tract, San Francisco Bay

Alviso (Pond A7), San Francisco Bay *

Moss Landing salt ponds, Monterey Bay

Salinas River NWR

Elkhorn Slough Ecological Reserve®
Pier 400, Terminal Island

Clear Lake NWR

Loss of site due to environmental clean-up activities
WDFW does not support site development

WDFW does not support site development

WDFW does not support site development

Loss of site due to natural erosion

Some nesting terns from this colony forage in the Columbia River,
and thus, management of this site for Caspian terns does not support
the reduction of tern predation on Columbia River salmon

Some nesting terns from this colony forage in the Columbia River,
and thus, management of this site for Caspian terns does not support
the reduction of tern predation on Columbia River salmon

Some nesting terns from this colony forage in the Columbia River,
and thus, management of this site for Caspian terns does not support
the reduction of tern predation on Columbia River salmon

Location in the Columbia River, and thus, management of this site
for Caspian terns does not support the reduction of tern predation
on Columbia River salmon

Location in the Columbia River, and thus, management of this site
for Caspian terns does not support the reduction of tern predation
on Columbia River salmon

Location in the Columbia River, and thus, management of this site
for Caspian terns does not support the reduction of tern predation
on Columbia River salmon

Location in the Columbia River, does not support reduction of tern
predation on Columbia River salmon

Location in the Columbia River, does not support reduction of tern
predation on Columbia River salmon

ODFW does not support site development
ODFW does not support site development

CDFG and Service California/Nevada Office does not support site
development

Loss of nesting area to tidal restoration project by CDFG
Loss of nesting area and restoration not feasible
Loss of nesting area, restoration not feasible

Nesting habitat currently maximized, habitat enhancement not
feasible

Nesting habitat currently maximized and concerns associated
contaminant issues

Loss of site

Conflict with the western snowy plover

Nesting habitat is not maximized, no habitat enhancement necessary
Nesting habitat currently maximized, habitat enhancement not feasible

Nesting habitat is not lacking
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TABLE G.4. Sites eliminated from consideration for Caspian Tern Management under Alternatives C and D. Sites are
listed in geographical order from north to south.

SITE NAME REASON FOR ELIMINATION FROM CONSIDERATION

CALIFORNIA (continued)

Lower Klamath NWR Loss of site; extremely small historic nesting colony (15-27 pairs),
last nested in 1976

Tule Lake NWR Loss of site; small historic nesting colony (3-80 pairs), last nested
in 1962

Mono Lake Extremely small nesting colony (6 -8 nesting pairs)

Lemoore NAS sewer ponds Extremely small nesting colony (0-20 nesting pairs)

Yolo Bypass Wildlife Area CDFG does not support site development

City of Davis Wetlands CDFG does not support site development

Westlake Farms South Evaporation Basin Extremely small nesting colony (0 -3 nesting pairs)

Tulare lakebed Extremely small nesting colony (0 -20 nesting pairs)

South Wilbur Flood Area Extremely small nesting colony (0-70 nesting pairs)

Tulare Lake Drainage District Extremely small nesting colony (0-1 nesting pairs)

Tulare Lake Drainage District Extremely small nesting colony (0-40 nesting pairs)

Lake Elsinore Extremely small nesting colony (0 -14 nesting pairs); high
potential for human disturbance

Salton Sea Uncertainty of long term water management and prey availability
due to potential water transfer from Imperial Irrigation District
to San Diego

IDAHO

Mormon Reservoir Availability of nesting habitat varies from year to year because
of reservoir water levels; large distance from East Sand Island
colony

Magic Reservoir Availability of nesting habitat varies from year to year because
of reservoir water levels; large distance from East Sand Island
colony

Blackfoot Reservoir Availability of nesting habitat varies from year to year because
of reservoir water levels; large distance from East Sand Island
colony

Minidoka NWR Lack of nesting habitat; large distance from East Sand Island
colony

Deer Flat NWR (Snake River Island) Lack of nesting habitat; large distance from East Sand Island

Bear Lake NWR Lack of nesting habitat; large distance from East Sand Island

NEVADA

Carson Sink Nesting habitat only available during high water/flood years

Anaho Island NWR Lack of prey base

Stillwater Point Reservoir Nesting habitat only available during high water/flood years

2 Sites ranked “high” for potential Caspian tern management sites in Feasibility Study (Seto et al. 2003)
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Appendix H. Scientific Names for Fish, Wildlife

and Plants

Federally Endangered and Threatened Fish and Wildlife

The following list summarizes species lists received from the Service and NOAA Fisheries as part of ESA-
consultation for the preferred alternative. These species may be affected by the proposed action in this FEIS.

Common Name

Scientific Name

Birds

California brown pelican
California clapper rail
California least tern
Marbled murrelet

Bald eagle

Western snowy plover
Yellow-billed cuckoo
Streaked horned lark

Fish

Chinook salmon
Coho salmon
Chum salmon
Sockeye salmon
Steelhead salmon
Bull trout

Oregon chub
Tidewater goby
Lost River sucker
Shortnose sucker
Delta smelt
Warner sucker
Green sturgeon

Mammals

Salt marsh harvest mouse

Riparian brush rabbit

San Joaquin kit fox

Riparian (San Joaquin Valley) woodrat

Reptiles
Alameda whipsnake
Giant garter snake

Amphibians

California red-legged frog
California tiger salamander
California tiger salamander
Columbia spotted frog
Oregon spotted frog

Status

Pelecanus occidentalis
Rallus longirostris obsoletus
Sterna antillarum browni
Brachyramphus marmoratus
Haliaeetus leucocephalus
Charadrius alexandrinus
Coccyzus americanus
Eremophila alpestris strigata

Oncorhynchus tshawytscha
Oncorhynchus kisutch
Oncorhynchus keta
Oncorhynchus nerka
Oncorhynchus mykiss
Salvelinus confluentus
Oregonichthys crameri
Eucyclogobius newberryi
Deltistes luxatus
Chasmistes brevirostris
Hypomseus transpacificus
Catostomus warnerensis
Acipenser medirostris

Reithrodontomys raviventris
Sylvilagus bachmant riparius
Vulpes macrotis mutica
Neotoma fuscipes riparia

Masticophis lateralis euryxanthus

Thamnophis gigas

Rana aurora draytonii
Ambystoma californiense
Ambystoma californiense
Rana luteiventris

Rana pretiosa
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Federally Endangered and Threatened Fish and Wildlife

Continued

Common Name

Scientific Name Status

Invertebrates

Fender’s blue butterfly
Lange’s metalmark butterfly
Callippe silverspot butterfly
Conservancy fairy shrimp
Vernal pool tadpole shrimp
Longhorm fairy shrimp

Bay checkerspot butterfly
Vernal pool fairy shrimp
Valley elderberry longhorn beetle
Taylor’s checkerspot

Plants

Willamette daisy
Bradshaw’s lomatium
Antioch Dunes evening-primrose
Contra Costa goldfields
Contra Costa wallflower
California sea blight
Presidio clarkia
Large-flowered fiddleneck
Palmate-bracted bird’s beak
Soft bird’s beak

Robust spineflower

Showy Indian clover

Gold Indian paintbrush
Howellia

Kinecaid’s lupine

Santa Cruz tarplant

Pallid manzanita

Key:

E = Endangered

T = Threatened

PT = Proposed Threatened
C = Candidate

Icaricia icarioides fenderi
Apodemia mormo langei

Speyeria callippe callippe
Branchinecta conservatio
Lepidurus packardi

Branchinecta longiantenna
Euphydrayas editha bayensis
Branchinecta lynchi

Desmocerus californicus dimorphus
Euphydryas editha taylort

Evrigeron decumbens var. decumbens
Lomatium bradshawii

Oenothera deltoides ssp. howellii
Lasthenia conjugens

Erysimum capitatum ssp. angustatum
Suaeda californica

Lasthenia conjugens

Amsinckia grandiflora
Cordylanthus palmatus
Cordylanthus mollis ssp. mollis
Chorizanthe robusta var: robusta
Trifolium amoenum

Castilleja levisecta

Howellia aquatilis

Lupinus sulphureus var. kincaidii
Holocarpha macradenia
Arctostaphylos pallida

* = gee specific ESU listed-status for salmonids in Chapter 3, Table 3.2
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Non-Listed Fish, Wildlife and Plants

Common Name

Scientific Name

Wildlife

Birds
American white pelican
Brandt’s cormorant

Double-crested cormorant

Great blue heron
Great egret

Western Canada goose
Brant

Mallard

Peregrine falcon
Black oystercatcher
Black-necked stilt
American avocet
Dunlin

Common snipe
Ring-billed gull
California gull
Western gull
Glaucous-winged gull
Caspian tern
Forster’s terns

Mammals

Black-tailed deer

Mule deer

Coyote

River otter

Nutria

Skunk

Raccoon

Mink

Beaver

Muskrat

Red fox

Gray fox

Cat

Weasel

Black-tailed jackrabbit
Western harvest mouse
Voles

Fish

Pink salmon
Cutthroat trout
Northern anchovy
Herring

Shiner perch

Pelecanus erythrorhynchos
Phalacrocorax penicillatus
Phalacrocorax aurt
Avrdea herodias

Ardea alba

Branta Canadensis
Branta bernicla

Anas platyrhynchos
Falco peregrinus
Haematopus bachmani
Himantopus mexicanus
Recurvirostra americana
Calidris alpina
Gallinago gallinago
Larus delawarensis
Larus californicus
Larus occidentalis
Larus glaucenscens
Sterna caspia

Sterna forsteri

Odocoileus hemionus

Odocoileus hemionus

Canas latrans

Lutra canadensis

Myocastor Coypus

Mephitis spp.

Procyon lotor

Mustela vison

Castor Canadensis

Ondatra zibethicus

Vulpes vulpes

Urocyon cinereoargenteus californicus
Felis catus

Mustela spp.

Lepus californicus

Reithrodontomys megalotis longicaudus
Muridae

Oncorhynchus gorbuscha
Oncorhynchus clarki
Engraulis mordax
Clupea pallasi
Cymatogaster aggregata
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Non-Listed Fish, Wildlife and Plants Continued

Common Name

Scientific Name

Fish (Continued)
Pacific sand lance
Sculpin spp.
Surf smelt

Surf perch
Silversides
Sunfish

Gobies

Toadfish

Tui chubs
Rainbow trout
Pacific cod
English sole
Rockfish

White sturgeon
Starry flounder
American shad
Black Crappie

Sacramento splittail

Striped bass

Marine Invertebrates

Dungeness crab

Plants
Red alder
Willow species

Ammodytes hexapterus
Cottidae

Hypomesus pretiosus
Embiotocidae

Atherinidae
Centrarchidae

Gobiidae

Batrachoididae

Siphateles bicolor

Salmo gairdneri

Gadus macrocephalus
Parophrys vetulus
Sebastes spp.

Acipenser transmontanus
Platichthys stellatus
Alosa sapidissima
Pomowxis nigromaculatus
Pogonichthys macrolepidotus
Morone saxitilis

Cancer magister

Alnus rubra
Salix spp.
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Appendix |. List of Preparers

Name

U.S. Fish and Wildlife Service

Nanette Seto
Michelle Whalen

Tara Zimmerman

U.S. Army Corps of Engineers

Geoff Dorsey

Gregg Bertrand

NOAA Fisheries

Jim Bottom

Cathy Tortorici

Position

Wildlife Biologist

Technical Writer

Chief, Branch of Bird
Conservation

Wildlife Biologist

Geographer

Technical Editor

Chief, Oregon Coast/Lower
Columbia River Branch

Education

BS, Zoology
MS, Wildlife Biology

BA, Language and
Literature

BS, Wildlife
Management

BS, Wildlife Science
MS, Wildlife Science

BS, Geography

BJ, MA Journalism
MA, Biology

Years of
Experience

14
11

26

24

20

16
16
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Appendix J: Comments and Responses

This appendix contains a summary of the
comments received (section J.1), responses to
general comments that were raised by numerous
commenters (section J.2), and responses to each
specific comment letter that was received (section
J.3). Responses to comments represent a joint
response from the three cooperating Federal
agencies (Service, Corps, and NOAA Fisheries).
The use of “we” in the responses refers to the three
agencies collectively.

J.1 Overview and Quantitative
Analysis of Comments
Received

The Service, Corps, and NOAA Fisheries released
the DEIS for review and public comment on

July 23, 2004, in accordance with the National
Environmental Policy Act (NEPA). This section
provides an overview of the comments that were
submitted during the public comment period, July
23 to September 21, 2004.

Notification of DEIS Availability and Qutreach Efforts
A notification of the release of the DEIS was sent
to more than 450 people that were either on the
project mailing list or recommended for notification.
The notice announced the availability of the DEIS,
listed the opening and closing dates for the comment
period, gave locations of public libraries and three
Federal websites where copies of the document
could be viewed, and provided an option for
obtaining hard copies or CDs of the DEIS. Follow-
up phone calls were also made by Service staff
notifying key partners regarding the availability of
the DEIS.

In addition, local media, and local congressional
offices in Washington, Oregon, and California were
sent a News Release and Q&As (questions and
answers) via email or fax. Media coverage on the
DEIS included 2 local television broadeasts (one
each in Washington and Oregon), 15 newspaper
articles (Washington, Oregon, and California) and 12
internet website articles. Meetings were requested
by the Olympic Peninsula Audubon Society and the
Quinault Indian Nation to discuss the DEIS. See

Chapter 1, section 1.4 for more details regarding
outreach efforts and coordination with others during
the DEIS public comment period.

Process for Responding to Comments

All comments were reviewed and organized so

that an objective analysis and presentation of the
comments could be made. Note that for simplicity
sake, the word “letter” is generally used throughout
this appendix to refer to any comment received,
whether by letter, fax, postcard, or email and
“commenter” for each individual or organization
that submitted comments. Some comment letters
were signed and submitted by more than one
commenter (individual or organization). Each
commenter was assigned an identification number
and every comment submitted under a multiple
signature letter was counted for each commenter on
the letter. A database was created to help analyze
the nature and extent of the range of comments
received.

Responses to comments are organized into “General
Comments” and associated responses in section J.2
and “Specific Comments” from individual letters
and associated responses in section J.3. General
Comments consist of the main themes or subjects
that were raised throughout all or the majority

of the comment letters. Specific Comments are
identified on copies of individual letters. In cases
where a letter pointed out a minor typographical or
editorial error in the DEIS the change was made
in the FEIS, but no response is included in this
summary.

Number and Types of Comments Received

The Service received 37 comments (by letter, fax,
posteard, or email) on the DEIS. See section J.3 for
copies of all comment letters received. Comments
ranged from detailed scientific comments, to
expressions of opinion on various issues, to
comments that were simply votes on different
alternatives. Comment letters were divided into
seven affiliations: (1) Federal; (2) State; or (3)

Local Government; (4) Academic Institution;

(56) Nongovernmental Organization (NGO); (6)
Business; and (7) Individual Citizens. Table J.1
presents a summary and breakdown of the affiliation
of comments received (listed in order of number
received)
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TABLE J. I - Affiliation Type of Comments Received

TABLE J. 2 — Key Issues of Concern Received in Comments

Affiliation Type Number of Comments
Received

General Public 13
Nongovernmental Organization (NGO) 10

State Agency 5

Federal Agency 3
Academic Institution 3

Business 2

Local Agency 1

Comments were received in a variety of formats.
Eighteen letters were submitted via email, 13 were
mailed in (five of which were form letters), and

six were faxed. Comment letters were received
primarily from the three states in the Affected
Environment (Washington, Oregon, and California),
but a small number were also received from Idaho
and Washington, D.C. .

Range of Comments
Comments were received on a wide range of issues.
This range is best categorized into six main issues:

1. Need for Action — comments associated with
justification for the proposed action;

2. NOAA Fisheries Tern Predation Analysis-
comments specifically addressing the tern
predation analysis report (Appendix C) or
any aspect of tern predation that commenters
suggested was missing from the analysis;

3. Management Alternatives — comments associated
with support or opposition to a particular
alternative, suggested modifications to
alternatives, monitoring, or cost estimates;

4. Alternative Sites — comments associated with
specific concerns regarding impacts at alternative
sites or appropriateness or suitability of
alternative sites;

5. Effects to Terns — comments associated with
potential impacts to Caspian terns; and

6. East Sand Island Ownership — comments
regarding ownership and long-term protection of
resources on East Sand Island.

The number of comments received associated with
the six main issues are summarized in Table J.2.

Issue Number
Alternative Sites 29
Management Alternatives 19
NOAA Tern Predation Analysis 14
Effects to Terns 12
Need for Action 11
East Sand Island Ownership 8

Comments Received on Alternatives and Preference
for Alternatives

The DEIS presented 4 alternatives: Alternative

A (Current Management Program), B (No
Management), C (Redistribution of East Sand
Island Tern Colony — Preferred Alternative), and

D (Redistribution and Lethal Control of East Sand
Island Tern Colony). Comments often expressed
support for (or opposition to) a particular alternative
by name. In many instances, comments qualified
support for a given alternative, that is, they

noted that they preferred a particular alternative
overall, but also recommended certain additions

or deletions of specific action components. For this
analysis, we refer to this conditional support in this
summary as support with “modifications.” Several
commenters expressed support for Alternative

A with modifications. However, after reviewing
these comment letters, we interpreted their
proposed modified alternative to be more similar

to Alternative C with modifications. Thus, these
comments were counted towards preference for
Alternative C with modifications. Overall, there was
a strong support expressed for Alternative C with
modifications. Table J.3 summarizes preference for
alternatives and Table J.4 summarizes opposition to
alternatives received in comment letters.

TABLE J.3 - Support for Alternative

Alternative Number of Supporters
C with Modifications 12*
C 3
B 1

* Comments identified support for Alternative A with
modifications, but commenter description is actually
more similar to Alternative C with modifications.
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TABLE J.4 - Opposition to EIS and Alternative

Alternative Number
D 8
C 1
EIS 1

General Comments

Comments that were similar or contained similar
themes or subjects in all or the majority of the
comment letters were grouped into General
Comments (listed below). Many of the Specific
Comments can also be placed within these General
Comment categories, and Specific Comment
Responses often refer back to a General Comment
Response number.

List of General Comments

1.

There is no sound scientific evidence (peer-
reviewed) that terns are limiting ESA-listed wild
salmon in the Columbia River, thus, the necessity
of further tern reduction or colony dispersal has
not been demonstrated.

. The Draft EIS and NOAA Fisheries Predation

Analysis show minimal (negligible) benefit to
ESA-listed salmonids from the proposed action,
and thus, would not result in a significant impact
(benefit) on population growth rates of ESA-
listed salmonids in the Columbia River.

. The primary impacts to salmonids in the Columbia

River are associated with the Four Hs, rather
than Caspian tern predation. The EIS must fully
discuss the Four Hs, their impact on salmon
recovery, and put tern predation in that context.

. The EIS should acknowledge and discuss the fact

that the relocation of terns to East Sand Island
has already substantially reduced salmonid
predation rates and that there has been record
returns of salmonids in recent years (coinciding
with the years in which there was high tern
predation).

. The NOAA Fisheries Predation Analysis

misrepresents the population growth rates of
steelhead and the formula used for calculations is
not supportable.

6.

Salmon mortality is to some extent compensatory,
not 100 percent additive as the NOAA Fisheries
model and calculations assume. Thus, the actual
increase for the four steelhead ESUs analyzed
might be substantially smaller than estimated in
the model. The model should include an analysis
accounting for compensatory mortality.

. The EIS should evaluate the impact of tern

predation on juvenile salmonids as it relates to
adult returns.

. The EIS presents maximum benefits to Columbia

River steelhead from the proposed action but
these benefits cannot be transferred to other
salmonids. Benefits to other salmonids would be
non-significant.

. To what degree does tern predation impact

hatchery-reared salmonids versus wild stocks?

10. Support a modified Alternative C. The dispersal

11.

and relocation of some of the Caspian terns from
the colony on East Sand Island to other locations
in the region is necessary. However, the size

of the tern nesting area on East Sand Island
should be maintained until suitable habitat is
established elsewhere in the region and there
are assurances that displaced terns will colonize
and breed at these sites successfully. The
minimum acreage on East Sand Island should
not go below 1.5 or 2 acres.

The Dungeness NWR site may not be a
dependable and secure alternative location

for East Sand Island terns because of human
activity and predation issues. The DEIS fails

to state what management actions would be
considered and what criteria would need to be
met before those actions would be implemented
if mammalian predators and human disturbance
were to limit the size of a tern colony at this site.

12. There are endangered and threatened salmon

in Dungeness Bay. A large tern colony may
negatively impact salmon and would be cause for
concern.

13. The Summer Lake Wildlife Area is in the midst

of a water management controversy. A complete
and unbiased ecological study should be
completed before a decision is made to relocate
Caspian terns to Summer Lake.
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List of General Comments (Continued)

14. There may be limiting factors for nesting 21. Will monitoring along the Pacific Coast be done
Caspian terns already existing at San Francisco to determine if alternate sites are indeed being
Bay. found and used by displaced Caspian terns?

15. It is premature to conclude that Caspian terns 22. East Sand Island contains the largest
would not have a significant effect on fish unprotected seabird colony in North America.
resources in California. Caspian terns have faced mounting pressures

and even extirpation from much of their range

16. Relocation of Caspian terns in California should due to human activities, therefore, East Sand
occur with minimal impacts to Threatened and Island should be protected to ensure long-term
Endangered Species and to Species of Special protection of Caspian terns and other seabirds
Concern. using the island.

17. The EIS relies on a model which predicts a
substantial increase in the size of the East Sand
Island colony. However, this model has failed in
its predictions of tern population levels in the
past two years.

18. The EIS underestimates the potential magnitude
of the issues surrounding tern redistribution.
This provides added impetus to the need for
adequate monitoring and may suggest the need
for additional nesting area and contingency
planning.

19. The DEIS fails to fully assess the impacts to the
regional Caspian tern population from Preferred
Alternative C and Alternative D. The discussion
on expected impacts could be strengthened and
more effective. There should be some discussion
as to why a 50 percent decline in the regional
tern population is an appropriate level and what
some potential responses might be if that decline
occurs. This should be part of a more general
review of what an appropriate population size
is for the larger west coast tern population to
ensure sustainability and consider interactions
with other species.

20. The preferred alternative does not provide
adequate assurances of suitable alternative
habitat, primarily because they are distant and
substantially different from East Sand Island.
Much more effort needs to be put into developing
safe and productive sites for Caspian terns
before plans to disperse or reduce numbers
within the estuary can be pursued. The current
proposed alternate sites are highly unlikely to
support approximately 12,000 Caspian terns. The
EIS should consider some other sites such as
Grays Harbor or Malheur Lake.
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J.2 General Comments and
Responses

1. There is no sound scientific evidence (peer-
reviewed) that terns are limiting ESA-listed wild
salmon in the Columbia River, thus, the necessity
of further tern reduction or colony dispersal has
not been demonstrated.

NOAA Fisheries has determined that the number

of juvenile salmonids consumed by terns, combined
with predicted poor ocean conditions, will impair the
survival and recovery of ESA-listed salmonids if left
at current levels or allowed to increase (Fresh et al.
2004, NOAA Fisheries 2004b). Scientific evidence
supporting this determination has been documented
in research conducted in the Columbia River estuary
and off the Washington and Oregon coasts (see below).

The magnitude of juvenile salmonid consumption
by terns has been demonstrated through research
conducted in the Columbia River estuary from
1997 through 2004 (reported in Collis et al. 2002a,
2002b, 2003a, and 2003b, Roby et al. 1998, 2002, and
2003b, Ryan et al. 2003, and K. Collis pers. comm.)
and is summarized in this FEIS. Additionally,
NOAA Fisheries (Fresh et al. 2004) identified tern
predation as a limiting factor to salmon recovery
in the Columbia River because of its’ effect on
viable salmonid population (VSP) parameters,
which include abundance, productivity, life history
diversity, and spatial structure.

Research in the Columbia River estuary has
demonstrated that consumption of juvenile
salmonids by terns varies annually in terms of
percent of diet and total consumed. This variation

is most likely correlated with ocean conditions and
availability of alternative prey. Productive ocean
conditions result in an abundance of alternative prey
and thus, tern consumption of salmonids decreases.
For example, juvenile salmonids constituted 47
percent of the tern diet on East Sand Island in 2000
compared to 17 percent in 2004 (Collis et al. 2002b
and K. Collis pers. comm.), a period in which ocean
conditions improved and alternative prey comprised
an increased portion of the tern’s diet (Peterson and
Schwing 2003).

Poor ocean conditions are expected to result in
higher consumption of juvenile salmonids by
terns and decreased ocean survival of salmonids.

For example, NOAA Fisheries surveys assessing
distribution and abundance of juvenile salmonids
off the Washington and Oregon coasts in September
2004 are recording the lowest observed levels for a
twelve year period, signaling a downturn in ocean
survival of salmon. This conclusion is based on
several pieces of evidence. First, the strength of the
Pacific Decadel Oscillation (PDO) signal has become
positive this year. A positive PDO is associated with
warming conditions off the coast, which does not
favor salmonid survival. Several publications have
shown a strong relationship between the strength
and signal of the PDO and salmon survival in the
Pacific Northwest (Benson and Trites 2002, Koslow
et al. 2002, Mueter et al. 2002a and 2002b, and
Peterson and Schwing 2003).

Secondly, a weak El Nino is evident and is

typically associated with unfavorable conditions

for salmonids. Third, NOAA Fisheries has noted
that abundance anomalies for northern copepod
species, a northern latitude dominant species, off
the Pacific Northwest coast are also falling. Changes
in the abundance of copepods have been shown

to contribute to unfavorable ocean conditions for
salmon survival.

In conclusion, NOAA Fisheries have determined,
based on the scientific evidence described above,
that current tern numbers, combined with poor
ocean conditions will impair the survival and
recovery of ESA-listed salmonids in the Columbia
River.

2. The Draft EIS and NOAA Fisheries Predation
Analysis show minimal (negligible) benefit to
ESA-listed salmonids from the proposed action,
and thus, would not result in a significant impact
(benefit) on population growth rates of ESA-
listed salmonids in the Columbia River.

Population growth rate, derived from empirical data
on tern consumption of juvenile salmonids, is the
common measurement used in the NOAA Fisheries
analysis (Appendix C) and is also used when
addressing other limiting factors [e.g., hydropower
(FCRPRS), habitat loss, and harvest]. The estimated
benefits described in Appendix C raise the
percentage change in population growth rate to

a level equivalent to improvements in hatcheries
and operation of the FCRPS. When added to
benefits gained from other actions being proposed
and implemented throughout the Columbia River
Basin to support ESA-listed salmonid survival and
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recovery, the short-term and cumulative benefits of
the reduction in tern predation are important. To
view examples of salmon recovery actions, please
refer to Table 8.9 in Chapter 8 of the 2004 Lower
Columbia Salmon Recovery and Fish and Wildlife
Subbasin Plan prepared by the Lower Columbia
Fish Recovery Board. Chapter 8 can be found at the
following website: http:/www.lefrb.gen.wa.us/Oct%
2004%20Draft%20Plands/lower columbia_salmon
recovery_a.htm.

The preferred alternative of this FEIS is based on
the best scientific information currently available
on tern biology, predator-prey interactions in the
Columbia River estuary, and the potential benefits
to juvenile salmonids. We recognize there is some
uncertainty when attempting to predict a biological
response from complex organisms (i.e., migratory
birds and fish) that are highly mobile, adaptable,
and difficult to monitor. Thus, we intend to use the
best scientific information available; engage with the
scientific community in future research, monitoring,
and evaluation; and ensure flexibility in our
management as new information becomes available
(i.e., adaptive management).

3. The primary impacts to salmonids in the Columbia
River are associated with the Four Hs, rather
than Caspian tern predation. The EIS must fully
discuss the Four Hs, their impact on salmon
recovery, and put tern predation in that context.

The proposed action of the EIS is the management
of terns in the Columbia River estuary to reduce
predation on juvenile salmonids. We recognize that
hatchery practices, harvest, hydropower operations,
and changes in habitat affect ESA-listed salmonids
in the Columbia River. Other documents assess

the Four Hs (hydropower, harvest, hatcheries,

and habitat) in greater detail and integrate tern
predation in the context of overall salmon recovery
(see below). The FEIS compares the benefits

that would be gained through management of

terns, the hydropower system, and harvest. A
thorough assessment of the effects of the Four Hs
on salmonids in contained in McClure et al (2003),
Fresh et al. (2004), and NOAA Fisheries (2004b). We
have included these documents in our EIS analysis
to place our proposed action and tern predation

in context with the Four Hs, as evidenced by their
reference throughout the FEIS.

Additionally, Appendix C of the FEIS includes
a general survey of the impact of hatcheries,

harvest, and hydropower on salmonid populations
in comparison to the impact of tern predation.

A more detailed description of the affect of the
these factors and how these actions effect juvenile
salmonid survival in the Columbia River Basin is
contained in Chapters 5, 6, and 8 of the 2004 NOAA
Fisheries Biological Opinion (NOAA Fisheries
2004b) for the operation of the FCRPS. Table 8.1
displays a summary conclusion for that biological
opinion which includes impacts from tern predation.
This biological opinion can be viewed at: http://
www.salmonrecovery.gov/R_biop_final.shtml

Additional information on the “All H” strategy
identifying the impact of harvest, hatcheries,
hydropower operations, and harvest can be found
in Conservation of Columbia Basin Fish: Final
Basinwide Recovery Strategy. This document
can be found at the following website: http://
www.salmonrecovery.gov

4. The EIS should acknowledge and discuss the fact
that the relocation of terns to East Sand Island has
already substantially reduced salmonid predation
rates and that there has been record returns of
salmonids in recent years (coinciding with the
years in which there was high tern predation).

We acknowledge that relocating terns to East

Sand Island has decreased the number of juvenile
salmonids consumed by terns from that observed in
1997 and 1998. However, because of the high number
of terns nesting in the estuary, tern consumption
rates are still at levels that warrant further
management actions (see response to General
Comment 1, above). In addition, as described above
in the response to General Comment 1, the level

of tern predation on ESA-listed salmonids could
increase if productive ocean conditions change and
alternative prey are not available. Productive ocean
conditions have supported salmonid survival (i.e.,
high adult return rates) over the last two years.
While ocean conditions for ESA-listed salmonids
have improved over the last few years, NOAA
Fisheries assessed the extinction risk (including
changing ocean conditions and historical population
numbers) for Pacific salmonids in their status review
of all ESUs (dated June 14, 2004) and proposed
that Columbia River salmonid species still require
ESA protection. The Federal Register notice for
this proposal can be found at the following website:
http://www.nwr.noaa.gov/reference/frn/2004/
69FR33101.pdf.
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5. The NOAA Fisheries Predation Analysis
misrepresents the population growth rates of
steelhead and the formula used for calculations is
not supportable.

The NOAA Fisheries analysis uses the best
science available and represents a “state-of-the-
art” analysis. Additionally, the analysis used the
same unit of measure (smolt survival) that is used
to assess the benefits of other salmon recovery
actions implementated or proposed throughout
the Columbia River Basin. The population growth
rate that forms the basis for the NOAA Fisheries
analysis is derived from spawner-recruitment
information (i.e., adults, as reported in peer-
reviewed literature). The change in population
growth rates are annualized percent increases
derived from life cycle modeling (critical juvenile
life stage to the adult stage) that could potentially
be obtained by improving juvenile survival rates
by reducing their mortality. These concepts are
described in Appendix C.

6. Salmon mortality is to some extent compensatory,
not 100 percent additive as the NOAA Fisheries
model and calculations assume. Thus, the actual
increase for the four steelhead ESUs analyzed
might be substantially smaller than estimated in
the model. The model should include an analysis
accounting for compensatory mortality.

The management actions we are proposing for terns
are intended to improve the survival of juvenile
salmonids in the Columbia Basin. NOAA Fisheries
acknowledges that tern predation may not be 100
percent additive. As such, the actual increase in
survival of juvenile salmonids, as a result of our
proposed management actions for terns, is likely to
be below the maximum estimates. We modified the
FEIS to clarify this point.

Specifically, NOAA Fisheries stated the following
in their November 2004 Biological Opinion on the
FCRPS (Appendix E, NOAA Fisheries 2004b):

The projected benefit of reduced tern predation

1s sensitive to assumptions about the additive

or compensatory nature of mortality from tern
predation. The projected benefits assume complete
additivity (no compensatory mortality), i.e., every
salmonid not consumed by terns survives all other
sources of mortality. Although tern predation
likely falls between being completely additive or
completely compensatory (Roby et al. 2003 [b]),

current literature and empirical data do not identify
more specific estimates or ranges. Although NOAA
Flisheries cannot estimate the appropriate value of
compensatory mortality, there was consideration of
the effect of a range of compensatory values on the
benefit to ESU survival. Based on the projected levels
of tern colony size resulting from implementation

of alternatives C or D, and assuming multiple
compensatory mortality scenarios, NOAA Fisheries
estimates the following quantitative survival
improvements for stream-type ESUs:

Potential Survival
ESU Increase
Compensatory Mortality
Scenario
0% 50% 75%
Snake River Steelhead 6.6% 3.3% 1.6%

Upper Columbia River Steelhead
Middle Columbia River Steelhead
Lower Columbia River Steelhead

15.4% 7.7%
6.6%
5.1%
2.8%

3.9%
1.6%
1.3%

Spring Chinook 0.6%

Numerous factors affect survival of juvenile
salmonids as they move through the Columbia River
estuary and into the Pacific Ocean. The survival rate
of juvenile salmonids that escape tern predation,

as a result of our proposed management actions,
will likely be same as other juvenile salmonids that
migrate through the Columbia River estuary into
the Pacific Ocean. The actual number of juvenile
salmonids that escape tern predation and return to
the Columbia River as adults, will depend, in part,
on the success of our management actions aimed

at increasing juvenile survival in the estuary. The
specific survival rate of juvenile salmon that benefit
from our proposed management actions in any
given year would likely be quite variable, difficult to
measure, and subject to interpretation.

However, we recognize that other estuary predators
(e.g., double-crested cormorants, northern
pikeminnow) will continue to consume outmigrating
salmonids in the estuary. This may include some
portion of the juvenile salmonids that escape tern
predation due to our management actions. As such,
there will likely be some level of compensatory
mortality by other predators. Unfortunately, there
is no specific information to determine how other
predators may react to additional juvenile salmonids
in the estuary, the magnitude of any change in
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predation rate, or whether these changes can be
measured or are significant.

Reducing tern predation is expected to increase the
number of juvenile salmonids that survive migrating
passage to the Pacific Ocean. This could increase
the number of adults returning to the Columbia
River in the future, although the actual rate of
return is unknown. As such, research, monitoring,
and evaluation would continue to determine tern
response to management actions in terms of
population levels, productivity, and predation levels
on juvenile salmonids. For example, several Federal
agencies (i.e., NOAA Fisheries, Corps, and BPA)
are developing acoustic tag technology to evaluate
juvenile salmonid survival through the estuary.
These survival studies may be able to indirectly
determine the changes in survival associated with
the proposed tern management in the future.

Please note that the risk of compensatory mortality
accompanies virtually all measures to improve
salmonid survival in the Columbia Basin. For
example, not all juvenile salmonids protected at
Bonneville Dam by the operation of the “Corner
Collector” (see Chapter 1, photo on page 1-3) will
eventually return as adults. They too must find
their way to the ocean and back again if they are to
contribute to future generations of Pacific salmon. It
is possible that by operating the “Corner Collector,”
there may be an increase in salmonid predation by,
for example, northern pikeminnow, since there will
be more juvenile salmon available for consumption.
The risk of compensatory mortality increases the
difficulty of estimating the benefits of any specific
management action to protect juvenile salmonids;
however, this risk is not of sufficient magnitude

for us to not attempt management actions that
could contribute to salmon recovery. Management
decisions should and must be made on the basis of
the “best available science.” Our ability to quantify
and fully understand all of the complex interactions
associated with the salmon life cycle in the riverine,
estuarine, and marine ecosystems should not serve
as restrictions to forego management directed at
the recovery of ESA-listed salmonids. Also, these
“unknown” factors should not be the cause for
inaction or the demise of ongoing efforts to improve
smolt survival in the Columbia River Basin.

7. The EIS should evaluate the impact of tern
predation on juvenile salmonids as it relates to
adult returns.

Salmon recovery efforts, directed by NOAA
Fisheries, in the Columbia River Basin are focused
on maximizing juvenile salmonid survival through
the hydropower system to maximize the number of
juvenile salmonids that enter the ocean. Although
we recognize that the number of adults returning

to spawn is a measure of salmon survival and
recovery, NOAA Fisheries uses juvenile salmonid
survival through the Columbia River hydropower
system and out into the ocean as the “currency” to
measure the effectiveness of actions that support
salmonid survival and recovery. Improving juvenile
survival during the outmigration period is a critical
strategy in salmon recovery efforts (Fresh et al.
2004). This juvenile stage of the salmon life cycle
can be influenced by management actions such as
hydropower improvements, management of avian
predators, and habitat improvements. NOAA
Fisheries supports, encourages, and requires
actions, such as management of tern predation, that
increase the number of juvenile salmonids that enter
the ocean and have the potential to return as adults.

8. The EIS presents maximum benefits to Columbia
River steelhead from the proposed action but
these benefits cannot be transferred to other
salmonids. Benefits to other salmonids would be
non-significant.

Based on best available science, NOAA Fisheries
determined that while other salmonids are eaten

by terns, steelhead appear to be most affected by
tern predation. NOAA Fisheries therefore chose to
focus their analysis on steelhead, reasoning that if
management actions resulting on this analysis would
protect the most vulnerable stocks, then other ESA-
listed stocks in the Columbia River Basin would also
benefit.

9. To what degree does tern predation impact
hatchery-reared salmonids versus wild stocks?

Data indicates that hatchery-raised yearling
Chinook are more vulnerable to tern predation
than wild counterparts, but no difference between
hatchery and wild stock was detected for steelhead
(Collis et al. 2001, Ryan et al. 2003). Regardless of
these differences in consumption levels, hatchery
salmonids are equally protected under the ESA as
wild salmonids. NOAA Fisheries recently revised
their status review for all ESUs, including hatchery
salmonids. Based on the newly proposed listing
(June 14, 2004, 69 FR 33102), wild and hatchery
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salmonids have equivalent status in considering
measures to support the survival and recovery of
ESA-listed salmonids. Based on the status review,
hatchery salmonids were, in certain cases, found to
be representative of the same genetic and ecological
diversity as wild stocks.

10. Support a modified Alternative C. The dispersal
and relocation of some of the Caspian terns from
the colony on East Sand Island to other locations
in the region is necessary. However, the size
of the tern nesting area on East Sand Island
should be maintained until suitable habitat is
established elsewhere in the region and there
are assurances that displaced terns will colonize
and breed at these sites successfully. The
minimum acreage on East Sand Island should
not go below 1.5 or 2 acres.

The preferred alternative proposes to reduce the
size of the area that terns are currently using only
after alternate habitat is developed. For example,
the reduction of nesting habitat on East Sand
Island would need to occur in concert with the
enhancement of nesting habitat at other sites to
encourage the redistribution of terns throughout
the region. However, once alternate sites are
available, the redistribution of terns from East
Sand Island would most likely not occur if terns
are not encouraged or “pushed” off East Sand
Island (i.e., because a smaller nesting area would
not accommodate all terns and thus, some terns
would need to seek other locations to nest). The
“ideal” conditions that exist in the Columbia River
estuary (e.g., reliable food supply and stable
nesting habitat) would most likely continue to
attract the current number of terns (if not more) to
nest if the habitat remained fully available. Thus,
delaying reduction of nesting habitat on East Sand
Island until successful breeding by terns occurs at
enhanced alternative sites could substantially delay
attainment of the redistribution of terns in the region
and reduction of the East Sand Island tern colony to
2,500 to 3,125 pairs.

The size of the tern nesting area on East Sand
Island proposed in the preferred alternative

was based on the expected benefit (increase in
population growth rate) to four steelhead ESUs

as described in Appendix C (NOAA Predation
Analysis). If a larger tern nesting area (minimum
acreage of 1.5 or 2 acres) was proposed for
management on East Sand Island, we would not
expect to achieve an increase of at least one percent

in the population growth rate of one of the more
endangered steelhead ESU (i.e., Lower Columbia
River steelhead). NOAA Fisheries determined that
a minimum of one percent change in the population
growth rate of the four steelhead ESUs included

in the analysis would be necessary to contribute to
recovery efforts for Columbia River steelhead.

11. The Dungeness NWR site may not be a
dependable and secure alternative location
for East Sand Island terns because of human
activity and predation issues. The DEIS fails
to state what management actions would be
considered and what criteria would need to be
met before those actions would be implemented
if mammalian predators and human disturbance
were to limit the size of a tern colony at this site.

We have revised the text in Appendix G to include
a more specific description on the proposed
management actions at this site. We expect
management efforts (e.g., increased protection
from human disturbance and non-lethal predator
management) at the Dungeness NWR site would
improve the suitability of this site for nesting terns.
The Dungeness NWR site and other proposed
alternate sites would add to the current number
of nesting sites distributed throughout the region
to provide a diverse suite of locations from which
terns can select for nesting from year to year
based on varying annual conditions (e.g., water
levels, prey availability, and/or predator presence).
However, each site is not expected to be available
or used by nesting terns every year. Instead, this
regional network of tern nesting habitat in various
combinations is expected to provide sufficient
nesting habitat for the entire regional population.
The number of sites and specific location used by
terns is expected to vary annually.

12. There are endangered and threatened salmon
in Dungeness Bay. A large tern colony may
negatively impact salmon and would be cause for
concern.

We acknowledge that ESA-listed salmonids are
present in Dungeness Bay and that terns may
consume these salmonids. We are proposing, as
part of the Monitoring and Adaptive Management
Plan (see Chapter 2), to monitor the diet of this
tern colony in this location to assess effects to ESA-
listed salmonids. As described in Chapter 4, we
expect the tern colony at Dungeness NWR would
most likely stay within the lower to mid- end of the
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range documented in coastal Washington (e.g., 100
to 3,500 pairs). We do not expect this colony to grow
to numbers as large as the Columbia River estuary
because we do not believe that resources in the

Bay are comparable to that in the Columbia River
estuary. Thus, effects to ESA-listed salmonids are
expected to be limited.

13. The Summer Lake Wildlife Area is in the midst
of a water management controversy. A complete
and unbiased ecological study should be
completed before a decision is made to relocate
Caspian terns to Summer Lake.

Management actions for Caspian terns at Summer
Lake would not materially alter the hydraulics or
water conveyance in the basin. One construction
scenario would use previously dredged and sidecast
material to form the nesting islands plus rock to
revet the shoreline. This construction scenario
might result in displacement of a few acre-feet in a
particular and existing impoundment as each island
occupies a minor portion of the total impoundment.
Displaced water could result in a very slight increase
in water depth within the impoundment or send that
water over the weir to Summer Lake proper. The
other construction scenario would use soil borrowed
from within the existing impoundments to form

the islands plus rock to revet their shorelines. The
volume of material excavated would be expected to
balance with the island volume. Thus, there should
be no discernible change in the volume of water
required for the existing impoundment.

The proposed development of three islands, extent
of 0.5 acres each, would not constitute a consumption
or diversion of the water resources of the basin. The
requests presented in the comments are outside

the scope of this effort and do not pertain to the
proposed action.

14. There may be limiting factors for nesting Caspian
terns already existing at San Francisco Bay.

We acknowledge there may be factors that currently
limit tern numbers and success in San Francisco
Bay. The preferred alternative is addressing one of
the primary limiting factors (lack of suitable nesting
habitat) by creating more stable nesting habitat

in the Bay than currently exists. A review of the
existing habitat in San Francisco Bay indicates that
nesting habitat is probably limiting because terns
are using sites in poor condition with regard to size,

substrate, or location. Suitable nesting habitat has
been lost due to human disturbance, predators,

or changing water management. The objective of
the preferred alternative is to add to the current
available sites in the region to ensure that terns
have a suitable network of sites available for
nesting. Similar to other sites available to terns in
the region, suitable conditions for successful tern
nesting are expected to vary from year to year.

15. Itis premature to conclude that Caspian terns
would not have a significant effect on fish
resources in California.

We determined, based on studies conducted

in 2003 and 2004 (Roby et al. 2004) monitoring
diets of Caspian terns in San Francisco Bay, that
negative effects to fish resources in the Bay would
be limited. These studies demonstrated that the
tern’s diet varied considerably between the two
years (see Chapter 3, page 3-8). Based on these
findings and the predicted total number of nesting
terns in the Bay (less than 4,500 pairs), we do not
expect negative effects to fish resources in the
Bay. Additionally, as proposed in the Monitoring
and Adaptive Management Plan (Chapter 2),
monitoring of these managed alternate sites will
include studies to monitor effects to local fish
resources. The criteria to determine a significant
level of effects has not been determined at this
time.

16. Relocation of Caspian terns in California
should occur with minimal impacts to
threatened and endangered species and to
species of special concern.

Our preferred alternative is specifically designed
to result in minimal effects to threatened and
endangered species or species of special concern.
This was achieved by identifying sites for habitat
enhancement and tern attraction in areas that

in which threatened and endangered species or
species of special concern are absent or present in
low numbers. ESA consultation was initiated with
both the Service and NOAA Fisheries and we have
included modifications to our preferred alternative
to ensure minimal effects to ESA-listed species. We
will also incorporate into our adaptive management
plan measures that would be implemented to
ensure that our actions would result in minimal
impacts to these species.
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17. The EIS relies on a model which predicts a
substantial increase in the size of the East Sand
Island colony. However, this model has failed in
its predictions of tern population levels in the
past two years.

The EIS analysis does not rely on the tern
population model and a substantial increase in

the size of the East Sand Island tern colony (see
Chapter 1, section 1.2, Purpose of and Need for
Action). The current number of nesting terns
remains at a level in which NOAA Fisheries has
determined would impair survival or recovery of
ESA-listed Columbia River salmonids (see response
to General Comment 1, above).

With respect to the tern population model described
in Chapter 4, it is apparent that one or more of

the assumptions is no longer valid and thus, the
projected increase in nesting terns was not observed
in 2003 and 2004. One or more of the original input
values of the model appear to no longer be accurate.
For example, preliminary band returns indicate the
age of first breeding is not the 3 years which was
used in the model, but possibly older (Roby pers.
comm.). Although this model does not provide an
accurate estimate of tern numbers, it can be used to
project a reasonable population trend for the East
Sand Island tern colony. Nonetheless, whether or
not the East Sand Island colony increases in size,
areduction of tern predation from current levels is
expected to aid salmon recovery (see response to
General Comment 1).

18. The EIS underestimates the potential
magnitude of the issues surrounding tern
redistribution. This provides added impetus
to the need for adequate monitoring and may
suggest the need for additional nesting area and
contingency planning.

The FEIS acknowledges that terns may start new
colonies at locations that have not been identified,
but it is difficult to project and assess effects at all
possible locations. Based on comments received on
the DEIS, it appears there are two areas of concern,
Grays Harbor and mid-Columbia River. We have
modified the Monitoring and Adaptive Management
Plan (section 2.4) for the preferred alternative to
include monitoring and contingency plans at Grays
Harbor. Research and monitoring is currently being
conducted at sites in mid-Columbia as part of 2000
FCRPS Biological Opinion (NOAA Fisheries 2000).

19. The DEIS fails to fully assess the impacts to
the regional Caspian tern population from
Preferred Alternative C and Alternative D.
The discussion on expected impacts could be
strengthened and more effective. There should
be some discussion as to why a 50 percent
decline in the regional tern population is an
appropriate level and what some potential
responses might be if that decline occurs. This
should be part of a more general review of
what an appropriate population size is for the
larger west coast tern population to ensure
sustainability and consider interactions with
other species.

We do not state in the EIS that a 50 percent decline
in the regional tern population is an appropriate
level. Instead, we describe on page 4-10 that a 50
percent decline would be a threshold level that
would trigger management actions to prevent any
further decline. This level was selected because it
represents historic regional population numbers
that were observed after an initial exponential
growth that was reported from the 1960s through
the early 1980s but prior to the exponential growth
that occurred in the mid- to late- 1990s.

Caspian terns have exhibited great resiliency over
time in the Pacific Coast region by pioneering into
new areas when faced with habitat loss (Shuford
and Craig 2002). Absent any concerted management
effort, terns have been able to sustain and increase
their population in the face of extreme habitat loss
and can be reasonably expected to do so in the
future. Even given this information, the proposed
Monitoring and Adaptive Management plan
discussed in Chapter 2 includes regional population
monitoring to ensure that if population trend moves
towards a 50 percent decline, management efforts
would be implemented to ensure the decline does not
continue. Consequently, there would be mechanisms
in place to track the regional population and to enact
management measures if necessary.

20. The preferred alternative does not provide
adequate assurances of suitable alternative
habitat, primarily because they are distant
and substantially different from East Sand
Island. Much more effort needs to be put
into developing safe and productive sites for
Caspian terns before plans to disperse or
reduce numbers within the estuary can be
pursued. The current proposed alternate sites
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are highly unlikely to support approximately
12,000 Caspian terns. The EIS should consider
some other sites such as Grays Harbor or
Malheur Lake.

Appendix G of the EIS describes the process used
in selecting the alternate sites identified in the
preferred alternative. Based on historic numbers
of nesting terns at proposed alternate sites, we
believe the sites would provide adequate habitat
for all displaced terns (e.g., 12,000 terns). See
Appendix G, Table G.4 for the reasons various
sites were eliminated from consideration. For
example, Malheur Lake was not considered as a
managed alternate site because use by nesting
terns is heavily dependent upon water levels and
nothing can be done to increase water availability
at this site. Additionally, Grays Harbor was not an
option because the State of Washington and local
governmental agencies oppose active relocation of
terns to this site because of potential affects to local
salmonids. Without the support of these entities,
necessary regulatory compliance (e.g., Shoreline
Management Act) would not have been approved,
thereby eliminating this site from our preferred
alternative.

Based on their regional expansion in the Pacific
Coast region, Caspian terns have adequately
demonstrated that they can pioneer onto new
nesting locations quite distant from former colony
locations (e.g., Alaska). Thus, although some of the
alternate sites are distant from East Sand Island,
we expect displaced terns to find and use them.
Additionally, banding data indicate that movement
between distant sites has been documented. For
example, terns banded at Grays Harbor, Washington
have been documented during the breeding season
on or near other colony sites in eastern Oregon,
central California, southern California, and Alaska
(Suryan et al. 2004).

21. Will monitoring along the Pacific Coast be done
to determine if alternate sites are indeed being
found and used by displaced Caspian terns?

Yes, this was addressed in section 2.4 of the EIS.

22. East Sand Island contains the largest
unprotected seabird colony in North America.
Caspian terns have faced mounting pressures
and even extirpation from much of their range

due to human activities, therefore, East Sand
Island should be protected to ensure long-term
protection of Caspian terns and other seabirds
using the island.

The issue of long-term ownership of East Sand
Island is outside the scope of this FEIS. See
Chapter 1, Issue 5 on page 1-10 in the FEIS for a
description of why this issue was not included in this
FEIS.

East Sand Island is currently in Federal ownership
(Corps). Terns and other migratory birds are
protected under the Migratory Bird Treaty Act.
Additionally, since the island is currently under
Federal ownership, terns and other migratory birds
are also protected under Executive Order 13186 (see
Appendix D for description).

The Corps and the Service, through the
development of this EIS, is ensuring protection and
management of the tern colony on East Sand Island.
The preferred alternative is intended to provide
long-term protection of nesting habitat on East
Sand Island for nesting terns.
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| Comment Letter 1

# Tlhny,
% =
i. é IAIToOSTETES Y NOHA CHT AL FAD DO Tiord GD HOY
g} Hankm 1c
- = L HEE-TTH [, R
b AL RR o e
rvrrew T W
L
v TG B ol QA0 pwk
ATH JFRe-LIE

Tirdr-Umdnd laca. Ingmm
Lo Ivasrs [ 9

ST S Y T,

e CIE =70 0040 T

fur . al

Thol . B IFd-zarwriy =™ =i ".:'l'l 1w TR w el |r|T:u"T||.:|.||p_-|iI_
T Fwr i TIN v dar Ted iodv et e d | % Ao e Froabyg o o Ja=cnib,
Sulirwd vl In b Cirbmddoat Hicro o 7200 Fg, (HOG S O, 2ol an s wala g ks ainenna
Comment | yumbes il r M 1imm I ar sgmme = oo D Py, s Sy el S 0020 22 Lhaa . i,
Noted | Svium ¥ vuwymbm 1o ™ F= v - dlr . iz ERA Lz ipepe= wel z2oiicn. 11 walag
v el ld  ac ek oo e d rdbll ago i s d ezazee LH R s soET
vrograr g wrdg S ER apaiane s,

To BES celnaw b Lm0 3ALgLIG ' GEld Lmd A e s hme Bisa o,
Ly b il aragaeea) il s =l S g Szara sl ekl abrirldaehlr
et L e o Ll 120 Lp i ama m b Frale - coa s o . 1iz bl
Venifpn o rdicarberdies ol Al A i T s o oo
Jermtk bkl o e Cva us s silaap s T e g ted b, Fi kol b
ooy mbiyd aded idad Lo drend =z ' ey iz L apapa=—erine Eakmsa-rr

W o 1AL

Par-asesmo el gz bl s Sd 2= 2rvea sy oF Min s wbeerads o lay
Comment | *1=FLY-1 F=fs-E2 rEahy Sk Alwara=er rraine des awl s v el nge = iefaone
Noted | ==k1+, T11anL=Tem T Awrkrarze - wim Beire b s st e e fitaman g,
FLFERF ST E e 1T odr s Ir o soni g 1 2 =0daee

Yarer s grrdarang TED VTdeivmo el Mg an Lo iTeaca. lov i
Comment | 17118 =T A% “wawd Jib- purfmer ol egudi~r Tioa imdog o & o L3R 2 ZJ1 Lo LLIRES

Noted | =il ==« [dwm” 1, IeFpamet" Kooy oL oy 21HIE: maLp asakac wral 17 =21 kamd s
toear 3 skloal om wer riers,

Appendix J - Comments and Responses J-13



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

T

Thank yon foe the oprportunily by reviews this doaft B8, If vou woubd like to discuss these
izsnes, pleage comer Mike Letoumeay e (206) 552-5257.

Sineercly, )
T -~ i o
iz S :x::;a.:-_,e/fﬁ

Chrisune Batchyoll, Menager
Geapraphic Tmpismentation TTnil

Enclosor:

(el %, Roedripnez, EPA - Orepon Ooerations Ofhce
[v Schmidt, EPA - Region 9

J-14 Appendix J - Comments and Responses



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

1-1

1-2

EPA’s Detodled Comments
Casplian Tern ¥anagement te Reduce Tredation of Juvenile Salmonids in the
Columbia River Estuary Environmental Impact Statement

Tern Consumption oF E5A-licled Salmanids

Oulmigration o jevemle TE8 A-Tiste] Puget Sound Chinook and Tlosd Canal summer-ron
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ExA-listed zalmonids, In sddition, Cuaspian iem newing sessom in San Fraovisoo Bay averlans
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TDunpenesy WWER, 5 Lo 300 pairs al Fern Ridze Loke and 100 o LS00 pairs in San Francsco Doy,
wipld bave Tinnled irmpracts un RS A Tl sal e ds becawse allermalive joey sounces eaist. The
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pupulations from progeclad em populuseny prosading e eader with an understanding of the
range of impacts bused om the remge ul prjecied lem popalation sies. Tnoaddidom. the EI8
shold desenhe whul monivrmity measores will b implemented bo sccurately assess Qwe
conswmgginn of ESA -listed submonids by Cusman tem populalions w these catons and what
TmaEemen | messurcs < he emplovedd i projevisd impacts prove insaccurale,

I'etential Tern Nesting Sites

The El% stares that e Crrepon Boparmacne of Fish and Wildlife (O0EW} will not suppor
managed relocation of Caspran tems to non-histore nesting sites in Ur=gon and Washington
Depantment of Fish and Wildlifc (% TEW will not seppoct or facilitate the managed clocation
of Caspian tems within Yashington, ‘[he ELS lists potcotial suitible Caspism tem nosting sitcs
throughout California, Orcgon snd Washington in Iables (1, (62 and 033 #nd rates them based
on criteria such a3 physical suitabilivy, accessibility 1o prodators, historc nsape, maintcnance
requiremenes and human aciivity. The ELS should identify which sitcs in Tables €31, G2 and 3
identitiad a haviag high manapement potential for developroant of raro nesting kabitat were
ehamnated [mm cohsideration dus to Dw ack of suppoct from ODEY and "WDEW. The E15
should discoss why it has proposad the Fam Ridee Lake site, a non-histonic Caspian tern nesting
filke 1w Dhespmon and why ather qkes nod supported by ODTW of WHHTW hava nol been proposad.
Tn wddition, the RIS skowld discusy what aptioms sre avalable wy aobtain support for these siles
frim ONFW ynd WHIFW. Tn panicular, the ETS shonld discuss policy sad bodsee apdions that
mught be avalable te support tem nesiing at these high quality sites,

Walcer (uality limpacts trom Creation, Enbancement ond bMeintenance of Pern Mesting
Siley
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wetlansh impoundment Al Summer Lake Wilidhle Manygement Arca, Crump and Femn Ridge Take
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und the Hayward Regional Shoreline a5 2 result of the crestiom ol 1em nesiing habitat activities.
Toae RIS should discnse in detail the frequency, riaeniude und durution of the inersases in
sodimentation &nd siltation at all proposed lem nesiing sites from creation. enbancemcat and
mrinlemanee sorivides. This discassion sheald iachule » delesminacion of whether the inoreases
1-3 | im sedimentation and siltacicn @il meet water yuality standnals, if the proposed scelvites will
Limpact watctbodics cerrearly on a Cléan Waler Act Sectian 303(d) st of imparcd warelbodies
amd if the activities will comply with managerient plang G reslorng of mangining weer
quality such az Tocal Muximoern Thaaly Touds (TMI =) and the Faceral, stare and lacal pluns
deseribed in Chaprer 5,

Potential-Impucts fromm the Application of Derbivides ooder Altermative A

© Alternative A wowbd splo the applicatioe of de erhicide Boded 1o ool Buropean
hexchgriss and Ancdcan donegrass oo the tern nesting sites. Whle e spplication.of the
herhicide will not take place during the Caspion sern nesting seavon, thers i+ the podential for
ggute and chrogie cxposure o tish, wildlife and humons including poleniia chmorg eaposam o
The Caspinm 1o, #nd the potantial to contaminge watecbodies in the vicinity, The T8 showid
dizcuss whir potential acote and cheonic iropocts the apelivation af this herhicids may have or
warcr qualicy, fish. wildlife and T inares.
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Responses to Comment Letter 1: U.S. Environmental Protection Agency, Region 10

1-1

1-2

1-3

The effects to local ESA-listed salmonid populations at alternative sites, described in Chapter 4
(Section 4.2.3), have been updated to clarify effects to ESA-listed salmonids. Additionally, effects
are analyzed and described in the Biological Assessment (BA) that was prepared by the Service
and Corps and submitted to NOAA Fisheries for ESA-consultation. We assessed potential impacts
with the best available scientific information. Tern diet studies have been underway since 2003

in San Francisco Bay and 2004 at Dungeness NWR. These data were used in the EIS and BA
analysis in discussing potential effects to salmonids. ESA-consultation would be completed prior
to implementation of the preferred alternative. Monitoring measures are described in Chapter 2
(section 2.4), which includes analysis of tern diets at managed alternative sites and other sites of
concern (e.g. Gray’s Harbor) when tern numbers reach the designated threshold (see Monitoring
and Adaptive Management Plan).

Table G-4 (Appendix G) lists the sites that were eliminated from consideration in Alternative C

and Alternative D. A footnote was added to Table G.4, in response to this comment, to identify
those sites that were ranked “high” for tern management in the feasibility study conducted in 2003.
Reasons for their elimination (including lack of support from WDFW or ODFW) were already
included in the table. Clarification was also made in the text of Appendix G regarding the discussion
on the Fern Ridge Lake site. There are no options available to allow inclusion of these sites in the
EIS, thus none are discussed. We have clarified text in the EIS on this point.

Effects to the physical environment at proposed alternate sites is discussed in section 4.1.3 of the
FEIS. Additional details described below were also added to the text of the FEIS. The Dungeness
NWR site is an existing upland site and no soil perturbation is proposed. Consequently, no
sedimentation or siltation is expected at this location as a result of project related actions. The three
sites considered in San Francisco Bay are existing islands or a levee. Habitat modification at these
locations would consist primarily of removal of vegetative cover and the placement of filter fabric
and sand or other suitable nesting substrate material for terns. All material would be imported to
the site via shallow draft craft or helicopter transport and no material would be dredged or placed
inwater at these locations. Consequently, no or very little sedimentation or siltation is expected at
these locations.

Caspian tern habitat development at Fern Ridge Lake, Oregon would require the construction of
an island within the drawdown zone of the lake. Construction would occur during the fall when the
lake is drawn down for flood control purposes, allowing habitat development under dry conditions.
Fern Ridge Lake is on Oregon’s Water Quality Limited Streams — 303(d) List (http:/www.epa.gov/
r10earth/maplib/orlist.xls) for turbidity and Water Contact Recreation (Fecal Coliform) — Fall
through Spring. A Section 404 (b)(1) evaluation would be prepared and water quality certification
obtained from the Oregon Department of Environmental Quality prior to island construction. We
anticipate no increase in the frequency, magnitude, and duration of sedimentation or siltation over
baseline levels from construction of this island.

In Summer Lake, three islands, each 0.5 acres in extent, are proposed for construction. All three
islands are located within diked impoundments on the Oregon Department of Fish and Wildlife’s
Summer Lake Wildlife Management Area. Construction of these islands may occur in the dry, in
water or in both conditions depending upon whether an impoundment is flooded or dry and how
many islands are constructed during one season. Construction of the Summer Lake islands is not
anticipated to impact frequency, magnitude or duration of sedimentation and siltation at these
locations. A Section 404 (b)(1) evaluation would be prepared and water quality certification obtained
from the Oregon Department of Environmental Quality prior to island construction. Summer Lake
was not on Oregon’s Water Quality Limited Streams — 303(d) List.
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Responses to Comment Letter 1: U.S. Environmental Protection Agency, Region 10 (Continued)

1-4

At Crump Lake, a one 1-acre island is proposed for construction. Construction of an island in
Crump Lake would have logistical and physical constraints. These will be explored further in an
implementation planning stage which would include preparation of an Environmental Assessment
to address Clean Water Act requirements, among others, and to address this comment. Crump
Lake was not on Oregon’s Water Quality Limited Streams — 303(d) List. A Section 404 (b)(1)
evaluation would be prepared and water quality certification obtained from the Oregon Department
of Environmental Quality prior to island construction.

Rodeo (active ingredient glyphosate) is an EPA registered herbicide (EPA Number 62719-324) for
use in aquatic environments. Use of this herbicide at East Sand Island is principally for control of
European beachgrass and American dunegrass, which are invasive on the tern nesting site. These
two grass species are rhizomatous, thus tillage operations in late winter used to prepare the site
for tern nesting, cut and spread the rhizomes throughout the colony area. Tillage operations result
in only minor mortality of these two grass species. Hand pickup and removal of rhizomes has been
tried in the past but has only limited effectiveness as many rhizomatous cuttings remain below the
soil surface.

The Rodeo herbicide would be applied in upland areas on East Sand Island during periods with
no rainfall or high winds. Since this herbicide is strongly absorbed into soil, exposure to fish is not
expected. Application is made in the fall, as product label requires, and typically from a sprayer
mounted on an ATV by trained personnel with appropriate protection equipment. Terns are not
present at the time of application. A review of the U.S. Department of Agriculture, Forest Service
Glyphosate Pesticide Fact Sheet (U.S. Department of Agriculture 2004) did not reveal any specific
areas of concern relative to the use of Rodeo and the health of humans and fish and wildlife
resources. Death or injury may occur to non-target plant species but these will principally be non-
native species in the areas where we propose to use this herbicide in a limited manner per label
requirements. The half-life of this herbicide can range from 3 to 130 days, thus, adverse impacts
to Caspian terns that return to the site six months after application of the Rodeo herbicide is not
expected. Text was added to the FEIS to clarify effects of Rodeo.
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Responses to Comment Letter 2. U.S. Department of Agriculture

2-1 We acknowledge that there is a potential for terns to relocate and attempt to establish colonies
at sites not identified in the FEIS. This is described in Chapter 3 but new text has been added
to include the potential use of urban environments in response to this comment. However, we
believe it is unlikely that a large number (greater than 500 pairs) of terns would attempt to nest in
urbanized environments, and thus, result in potential conflicts. Instances in which nesting in urban
environments (e.g. rooftops) occurred, simple site alterations during the non-breeding season were
successful in preventing terns from nesting at those sites again. Regional population monitoring
would be implemented and thus, should detect establishment of new colonies in urban areas. The
Service would work with U.S. Department of Agriculture and local landowners to assess impacts, if
any, and address them accordingly.

2-2 We believe that individual sites would have differing levels in which effects could be considered
significant, thus “substantially” can not be defined in specific terms. Regional population monitoring
will monitor nesting colony sizes and landowners may contact the Service, as they can with any
migratory bird issue, if nesting terns are impacting their property. The Service would work with
U.S. Department of Agriculture and local landowners to assess impacts, if any, and address them
accordingly.
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Jointly signed letter: U.S. Geological Survey, Oregon State Comment Letter 3
University, and Real Time Research

21 Seplember 2HM
Munedle Sa0
Mipeatory Bird and Habily Progeats
.5, Fizh and Wildlile Service
I WL 11
Fortland. {18 9723241 71

RE: Draft Environmental lnpact Statement on Caspian Tom Mitnagement
Desr MNanettz;

We offer the following technical comments oo the Draft Environmeneal Tmpact Statement
{HE1S) on Cuaypiam Tern Management to Rednoe Predation of Juvenile Salmonids I the
Colornbia River Esmary, Cur general comment 15 that you all bave dome 3 commenedahle
job of preparing a detuifed, comprehensive, and well-rescarched DETS that precents the
varous allematives ad thielr amticipatcd cffects clearly and concizely. Congratulaticons!
As with any decunen the size and complexity of the DEIS, haveever, thore are some
technical aspects that can b improved pricr w the issuance of the Final EIS. Ttis in the
gpirit of assisting in the revision praocess that we offer the following commenis.

Throuphowt the body of the DEIS, the eytimated improvements in lsmbda for the vanous
steclhead ESUs considemsd in the NOA A Fisheries prodafion analyss (Appendiy C) are
accepted as unbiased estiouaes of ealizable improvements. Tn the canclusion of the
MOAA predation report, however, the follewing caveat is prescnted (page C-17,
paragraph 21 “Given these Limiladons and uncentaintics [the primary ankoown being
Liow additive, versus compensatery, tem predation may be|, the estimates of perecnt
change in population growth rates showld be views] as maximmn potential
impravements. Realized improvewents in nopulacion groorth would likely e lower from
any manapcment action that reduces Caspian teen pradation inmpacty om salmonid ESUS.™
This whveut is ignored elsewhere o the B1S, o.g, p. 2-4, ealumn 2, paragraph 2: “The
NOAA Fisheries analysis estinuated thal 4 reduction inthe tern colony 10 spproximulely
2,125 nesting pairs would resilt ina 1 percent o preater inerease in population groweh
rule (reeommended by NOAA Fisheries) for four Colunbia River Basin steelhead BSLs
{Table 2.2 ar I'able 5 in Appendix C1." The correct interpretation of the NOAA Fishenes
analysis would be that reduciop the colony ta approximaiely 3125 nesting pairs could
AT MOST reault in a 1.08 percent increase in lamda Ivor the Lower Columbia River
stealhend ESU, 1.32 perecnt incresse tor the Middle Columbia River ESU, 1.34 percenit
increase for the Snake River TST, md o 3.4) percent increase for e Upper Columbia
Biver ESL: however, the actual increase for all ESTs might be substannially smaller than
thase maximum estinmtes if smolt mortulity dus e leen predation is largels
compensatory. Thiy pavenl oeeds much greater consideration o the hady ul'the EIS or
the guonlitative statements rogatding honefits w Columbia River salmonids from tern
managerment lack credibility. :

3-1

Text| Tape ER | column 2, paragraph 1; showld read “lae March or early Apnl” instead
Changed | of “|ate May or carly April.”
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Pape 125-3, colutua 2, last sentenee of ™ paragraphc Thiz seofenes should read “Nomisers

ch Text| o terns nesting in the Columbia River cstuary have been reluively stable since 1448
anged ; Sk o
followring the eqrlier.. ...
Pape E4-3, column 2, 2™ paragraplt. fast sentenes is not accurate. This smement also
apears oo page 3-R, columa | 2™ paragraph, 1" sentence. Satnoomids have consistently
Comment | “omprised about two-thirds of the prev itcms at Crescont Tsland and aboue 80% of the

Noted | prey items at Three Mils Canyon Tyland, bath m the Mid-Colunbia Biver, Althouah
and | “uncermmnon’ s a ghly subjective ternt, we think that if salmenids constitute a third of
Chan;ee)g prey items inthe_n:iier of & tern calony {¢.g., Thingeness Spit in 2004) salmonids are
common it the dist. At the Enight Islind t=m cotomy in ¥an Pablo Bay, salmonids
reoresented about 26% of all pray itemis; over a cuatter of proy itoms docan’| seem
“uncormsmon.”

Page FS-4, 1% column, 3% perosroph: Caspion terns are described az “cesual™ at Femn
Ridpe Lake. T71e te1ms "casual” iy the comtext of bird oopurrence 1s generally veed fa
indicate very tarc, not nsualby recarded svery vear, and then almost always fust one o1
Comment LIt 3 " i
Noted | twrr individuale. Roper Tory Peterson defined the term casuzl to maean “from ane o
and | weveral reconds ina decads in a state or provines — & bird to he lnoked for ogain. 1t
Text | implics gecater rarty tham “rarc™..." [ Ity the intended meanng i this context? Our

Changed | nipression was that Caspian temns are recorded regubarly at Fern Ridge Lake during the
sprng and (]l migralions, and althongh ey might be described as “uncommun®™, they
are a regular lransient in the area. Caspian teons arc cafled a “sasual visilor al Fern Ridze
Lake* again cn page 3-9. column 2, 2™ paragraph.

Comment . P&E EF-4, calumn 2, Tast peragraph and papge 3-14, column 1, 17 puragraph: The Cenueal

Noted | Vallew Fall and Late Fall-run Chinovk Salmon ESUT 15 mal FRA-Listed, no is it a
and | cameficte for listing (see S purugraph of the same paged. The NOA A Fisheries weh sils
Changzxg {lusl up-dared Tume 2004) lists the Central Valiew Fatl and Late Fall-nm Chinook FETT a4
a “species of concern ™ but iv is not curvently proposed for Tisting.

Page FS-E, column 2, 2™ pampraph: Reparding Alternarive C, it states that “wae sxpetl
that the reataped sites would arevide suitable habitat to accommaodate displaced terms.™
We assume that this refers to all of the approximately £000 — .50 paies that ave
axpreted w he displee=d from Fasl Sand Taland under manapement Altcrnative O (E3-2
frst columt lest santence). While the T sites listed under this sltemalive represent a
Comment | significant addition to nesting hab#at currenfly available hir Casplan terns in she Pacifiic
Noted | fapst poputlacion, we ame skeptical that these T sites can accommadate 8,000 — 6,500
paize. This is admittedly something of a judgment call, a8 1t 13 dufficoln at best, to peedict
how largs a colony might be sustainable at g parlicular side; let obone howr large a colony
the lapd gpovmer angl Tocad stakehpldars weochd perait. While these 7 sites moay
arcotwmodate modt of the displaced tems. we think that .50 — 5,000 pairs 18 cleser to
the capacity for zll these sites combined. While providing 2 azres of tern nesting habiat
for eash acre of nesting hahites losl et Gast Sand Tsland sounds fike more than rdequate
mitigation, the lacatinh af the ¥ actes of ter testing habirat is clearly relevant Fooage
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fish availubnlity, accessibility by mammalian predewss., potential for human distorbance,
and eompectiton wilh viher colunial pround-nesting watcebirda all mfluence the gty of
the nesting hahilal provided, nesting substrate being eyusl.
Dunpeness Spit does not scem a suitahle g for op ta 3,300 patrs, Sand 1sland in
{itays Harbor biicfly supporisd a colany Ut Jarpe, bae that was on a remete island in e
prifected evnmy with plentiful stocks of schooling marine [orage b, The wreape of
conlinuous potential tern nesting habitat at the cument colaony site is limitad by a tidal
slough on toro sides apd Thmgencyss Bay on the thitd. Na other site on the spit offers this
degree of prowezlivn fur nssting tecns frotm mammalian predators aad humm dislurbance.
S0 despie an appuarenl sucteit of suitable tern nesting hubital, some major habitat
improvement wonld be necessary if a colony of 3,500 pairs was To grow up at the current
site. The colony site at [angeness Spil s h1[1h1} vulncrble to mammatian nest predators
(a5 poinled aut on page 4-3, colwmn 2, 2' “ paragraph. last sentenve), and proteciing e
2+ mores of habitat necsssary to suppotl acnleny thatl size wounld require monitoring the
colony 24-7 fo deteed end deter potentiol predaiors or, altematively, constructing
predutar-proal eleclric fence to cnclose the colony arcs, Ome menk thal swam oot 1o
Three Mile Canyon Island in 2000 caused wn entre breeding enlony of about 230 pairs of
Caspian terns to fail and abandon, ol the site has not been re-colonized m the
3.0 | subscquent 4 years, The Dungeness Spil colony in 2004 was sboul Lhe swme aize a5 the
Three Mile Canyon 15land colowy in 20060, Although the wms on Dungeness Spit
withswod the eest predation and dislorbance fom the cayote and other predators
temarkably well this year, the suceess of the colony in raising any youne was ikely due
to [he early detection of e coyote problem by the cofony monitors ared the hasing of the
covats by Wildlite Services. Also, sbout a thirk +f the diet of tems nestng at thiz colony
gonsisked of juvenile salmoemids. Many of these salmenids were likely from slocky reared
and teleased [rom haicheries on the Lungencss River, These stocks include the ESA-
listed Puget Sound Chinook ESU, Hew likely ix it thal the Jarestewn 3 Klallan Tobe
will tolerate such 3 Lurge colony s eluse 1o their main wibal fishing areat See puge 3-17,
colurmnn 2. 27 parugraph, ) Finolly, concerns have already bren taised aboud the potestial
elfects of a large Cospian tecn colony at Dunpgencss Spikon waler qualily in Dutnocness
Bay, where shellfizheries have been closed due 1o high Tecal colifonn counts (sce page 3-
16, 3" paragraph}. The focal puiput of aboul 7,000 rerns nesting on the bayward side ar
the spit might be hard o explain wway. A mote realistic poal for 8 Dungenass Spil.
Caspian et codniy might be aboe balf thar size, or about 1,500 pairs. Even a coleny
this size would require new and innovalive predaor conteol measurcs 10 SnsuTe that. the
calony i el decimated ond subsedquently abandoned.

While a large colony at Dunpencss Spit apprans necessary bo a-:mmmud,atc tha
number of toms proposed to he displaced rom Tast Sand 1sland vnder tee prefemesd
gltemnative, the aclual management intent of the foderal agenaies o, Dunpeness Spit is

"unclear. Spectfically, on 12, 4-7. BIS states “ff meqrayement efforis are implomented
[emphasis ours], we expecd e st of Wis coleny codfd [crophasis ours] grow W ange
3-3 | sormewhiere within the historic colony sizes observed om the Washington Coast {100 to
3,500 breeding pairs).” Howeser, in Appendix G, which discusses the proposed
memagement at the alumetive nesling siles, 1118 stated on Pp, G-2-3, VTF predatory,
primanly mammalian. become a problem, a predator managemenl pooprRon way
[emphasis ours] be eonzidered Lo ensure suceesstul teen nesting,™ In addition, no
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erhancem.eat af nesting habilal or social alttchon to the sile is considered.  Further in
The accompanying documean “Frequencly Asked Cuestons about the Caspian Tem Draft
ELS fnd Impiications for the Uungeness, Washington Area” (avallable at the websitz:
heprroipratoryhirds pacific frvegow/CATE DEISHewa Cra htm), it is stared “Boeanse
Lhee i g oD Lhes oestiongy, culony is expected fo remedn relatively smedl, || [erophasis ours]™
(riven the apparzorcly limited intent awd capability (i.c, no udest conziderations anc
mentivned for predalur manaement elo. io Appendiz G of e [=deral apaocias i
chgaps in active manazement for ferns at the Dunaeness Spir site, the probability of a
Largre colonw ogournng a¢ the site (e, larger than what sorrently exsly there) seem
atremely wikely, evien, seemingly, Lo e aathats ol the EIS. Consequently, witioul a
prospectively larpe colony at the Dungeness Spit colony site, the BIS fails, by its own
accousming {oven with the most. optintisis assumpiions of colony prowth ot the other six
sites}, to allowr adequate hapitat for the number af terns potentinl Ly cesplaced [rom East
Hand Taland ander Lhe preferred sllemative.

All three patentiad colomy sites in Oteson have limited potential to suppont
Casplan tern colonics, Bascd on our cescarch at Summer Lake, we believe g colony of ca.
1530 pairs, posstble 200 panrs coold be accommedated, considering litnited forape fish
rasowuces, limited foraping habiwt and mammalian predaters, We agrze that the Cromp
Take site could accommodats up w 300 pairs, if & suimble nesting wland wem availabls,
3-4 | Fern Ridpe Take seems like it would suppant na mare than 200 pairs, based on extent of
foraging habitat in the area and apparent forage fish availability, Although all three of
these sites would offer valuable nesting hebitat for Cagpian lema and owher coboml
walgrbirds in ureus where [ew seidhle ablernalives ane cormently available,
acconmodating 630700 pairs at these thres Oregon ites would be about the best ane
could expest. The [imited altornative nesting habitat for colonial wacrhirds in these arcas
Taises the possibality of interspeeidic competition for the availabls new hahitat.

I San Francisce Bay we think it is very wnlilely that Ponds M1-49 in Doo
Fdwards Mational Wildlife Heofups could accommedate anvthing close to 1,300 pairs.
Cither Caspion lemn columies fuat have beeoeme eslabliished inosall ponds i e Boy ares
have been in the ranpe of 30 1o 3040 pairs. Thess colonies ate plapned by nesting subsoats
vased, mammealan predators, snd a cmlemmaled food sopply (the boll of the lem dist in
the senthers part of Ran Fandsen Bag econsists of demersal fishes). So while we sea
sipnificant benefis w the tegional populatan of Caspian s to have nesting habitat
desipnated for Caspian teen 232 on the Refupe, we do not see the Refiuge supporng a
large krm codony, With the cxeephion of the Brooks [sland colony o the centraf Bay, all
Caspiun tern colomics on the Bay aca appesr to be n decline: Koaght Tsland 18 now
margital won besting hakiat sinee the leves was breached, the Aowa ¥ista colony is
dectining beemuse the picr on which the tome nest continipes to cellapse inte the Ray, the
Banmmberg Pond coloty waa abandoned in 2004 after mammalian predators destioyed
carly nests and the pond was converted to a muted tidal pond, and Alviso Pond (A7)
supporcts o dwindling numbet of Lem nesling pain, As these oolunies dechine, the displaced
breeding pairs will need o find alternative calony sites, thus potentially comypeting with
displaced Enst Sand Esland temns.

Harward Begional Shoreline has, we belicve, consideralle potential as a Cazpian
temn caletty aile, hul o calomy oy farue g [L500 peite geemy goite imbkely. The ormer qall
ponds where the calony wonld be developed are shallow, the izlands in the convertzd calt

3-3
Continued

3-5
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3-5
(continued)

3-6

3-7

ponds are tus sulnerable Lo matmnmalian predators, and suiluble nearby foraging habital
for Caspian werns is limited, a8t Joasi compurned w Boooks Lsland. A more realishc eshmage
of potential colony size at Hayward Regional would be abow, 800 pairs. A colony diis
size would require habilal improvement on onc o two ewisting islands in the converted
bl poruds and v pemsistent scntine] trapping program for mammalian predaters.

Brooks lsland offers the hest prospects for secommoadating lurge munhbers of
Caspian terns, in addifon o the more than 1 00 pairs that nested there this year, W
think that, with epproptiate habitat management oo the spit wharc the ferm cotany
currently neats, abou 1,300 — 2,000 additional nesting patrs could be avcnminodated. We
du ol thinlk that suitable habiter for 1,500 - 2 ) more pairs of Casgpian terns can be
providing by hand-pulling vegetation (53¢ page 43, | puragraph). 1o provide 1-2 mare
acres ol suiluble e nesting habitat on Brooks laland it will segoire stabilizalion
strueturas oh the spir e prevent annual loss of em nesdng hebitad durioe winter stoims
and additiong] Al (sund, ovstershell) to bunld up the spil wherte fli tems ane intendel Lo
nesl, 1M anly hand-pulling of vegetation ia eraplayed, we think a celony of 1,300 pairs
{500 mare pairs than the current colony size) would be g challenge to attain,

Ln conclusion, we helieve that in order to sccommodate all the Caspian lemns Thal
would be divpluced from Hast Sand Island under Altarnative C, more allernative sites
wild mesed 1 be developed and more manegement of the propessd itea than is currently
deseribed in the DELS wonld he required. We believe than suiluhle habitat for nesting
{aspian toms s Jimited throughow the range of the Pacilic Coast population, and that
reduction ol avuslable remn nesting habitat om Fasl Sand Island will resull in a decline I
the population unless sufficienl suituble nesting habitat is provided elsewherc.

Pape ES-9,-column 1, last paragraph: Although our ressurch an Caspian tern colomies
San Francisco Pay indicated ¢hat juvenile sulmonids wene a miner part of the diet a all
five calomies studied i 2003, resulls Fram 2004 indicate that the propoction of salmonids
in (ke diet may vary amonyp yeurs, and at same colonics in ibe Ray area juvenile
salmonids can represent o sigeilicant part of the dist, Sproiheatly, at the Knight Ialand
eoplomy, Caspiun teens constmed ahout 26%, salmonids, and at the Brooks Tslared colony
lermis consmed 3. 3% salmonids. Despite the amall pertion of the diet {compared to Rice
[siand tens) and the smaller size of the celonics {eurrenl and projectad under the
prefermsd alternative), intentionally mumaging [or Caspian teens in an area where FRSCURTE
tatAazers are struggling to restore ESA-listed salmonid runy seems problematic, We
belicve, howeyer, thal mest if not all the juvenils salmanids consumed by Caspiam lerns
nesting AL Enight Iskand and Brooks Island in 2007 and 2004 belonged Lo the non-fisted
Sacramento River Fall and Tate Fall-run Chineok ESU, This ESU is by [ar the mast
cotuanly cauglt in trawls near the mouth of the Sacramento River durng the tem
nesting.season, and fve release sitcs for hatchery-ruived smolts belonging Lo thix ESU are
within 20 km of Knight Island snd wichin 32 koo of Brooks Island. Also, the juvenile
salmonids that were identifiad 3 they ware broughl back hy lerhs wo the Knight and
Brraaks island colonies were usually in the length ranpe of E-10 cm, oceasionally up o 12
ey, Most threatcned Contral Valley Sprinp.ru Chinook smells are larger than this. and
Califimix Cenleal Valley Srealhead smolts avemage 20 e, anuch larger than the smolls
seen on the San Francisco Bay Caspian temn colonies. o while some Cuspian tern
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5.7 | ©olonics io the San Franciser Bay area vonsume o significant propartion of jusenile
(continued) | talmemdds in sorne years, (e salmonid consumplien appears o e aloost earirely
hateher-raised smally belomging to a aon-hsted ESTL

Photo | Fage 1-2, phote a1 top of page: the forame Osh o the ferm’s BTl is misdentilied; 5o
Changed | juyenila hetrinn, pet a 2alman smalc '

Puage 1-3, cobamn |, puraproph 20 "Steelhead were cthe focus of this analysis becamse they
arc consumed i the lwghest momecrs by tems... ™ Steclhead are consumed st the highest
3-8 | RATE (% i avnilable fsh 1hat ara maken) by tams, not che highest mambat - - miore
chingol sulmemn smuolls e colin saimon sralts are cansuned anmally by East Sand
lsland techs Oian steeltead smoits. 1is ceror was alzo made on page 2-4, column 1, 2™

pATAZTAph.

Comnrgfendt Page 1-3, column 2, 1% parazeapl: “.. but is well below lmprovements ther WERE
and text | Faned throuph harvest reductions...” The MeClure =t al. 2001 paper corductsd a

changed | retrpspective analysia.

]1|.

Pugrss 2-1) coslurnn 2, 1 parawraph: Habilw reducion om Faeal Samed ksland us porl of

At mative O wenld Likety booefit fiom some dircct enkianecnient, based on previous
wipencnies, The doodecd matonial dizposal site on East Sand Island that he toms pestod
an in 1984 was nearly completely vegotated in 19835, vof the toros attempted to nest At the
eelge of the site whers the top of the beach remainzd unvegetated, These nesting pars
appacenty completely [iled due to flanding of nest serapes during high high cides, but
the attempt demnon=trated that even aft=r just one nesting seasen on A dredoed roaterial
digpuiand =ite, kemg wers motivated W rencat ab the same yite, A similar silwdion occurred
a9 | oo tice lsland in 1999 when sill lewiug covered most of Qe colony site; once the epen
~uahilat i the comer of the silt feneing was sevuemted. nesting pairs spifled over into
nariital hubilal oubside the #3710 feneing that was not wged by neshiog lems presiously.
Althoueh the vast majocity of these nests outside the core coleny arca failed, the fact they
weres used demonstrates that, as the Yast Sand [sland oolony site becomes wegomted, torns
wiil likely atiernpt to pest in marginal habitat where thes did oot attempt $a neat
previowsly, sueh a3 doftwoed piley, semyi-vegrtated areas (where palls normally nest),
k. nesar The high-waler line on beaches, Meyling seccesy wl Chese siles wrald be s,
This responze bar the terns and associated decline jn nesting success can eithar ba
antiipaled mnd prodicted m the Final RTS, or toms can be digoourasesd o nesting n
snarginal habitar by ersenope @it fencicE 0 areas near the old sotony site where displaced
s might otherwise be tempted 1o oy to 1ost,

Page 2-6, cofumn 2, 2" parsgrapn: As with Alternative O (see previous commenf), sorme
ke, perhaps a lazge ounber. may seck to roanatn on East Sand [sland veder Altematyve
D by nessttmr om previously unoms=c, meamgnal habityt, Reduanyg the alon i sime quickdy,
ang thereby minimizng Lhe lethal ke al termns o resck the Larpeer calany, conld be
accornplizhed by ereciing w1t fancite on toacpinal nectinge habigat neat the formerly
wnvegeled areas previoualy used by nesting toms.

Comment
Noted
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Text
Changed

Text
Changed

Text
Changed

3-10

Text
Changed

3-12

Fage 3-£, column 2, photo eredit: Keith Tursan shoald be credited with this photo, not
Lran Foby, '

Fage 3-10. Columin 2, 4™ paragraph: Althoush these are some E3Us of both chinook
asimon and steghhcad in the Son Franeisco Day orea thae are ESA-listed, there are also
unlisled BSUs, moalally the Central Walley Fall and Late Fall-nm TSUL which represents
most, iF ot all, of the salmonid sminlis thatl wers tiken hy Caspian terns duting the 24013
and 204 nes=ting seasons.

Puge 3-12, Takle 3.2 and Fimue 3.5; Based on our commumigations with Tarry ilansen,
I’at Brandes, and $teve Fous, all Msheries biologists with the USFWS in the Bay amca,
Tabic 3.2 inclades FST15 that are ot part of the affected environment in San Framerzeo
Bay. The threatened Northem Califomia Steelhead ESU is nol wvailable Lo omaing lems
within foraging range of the tree lem oolony siees under consideration o Altemative C.
The threatened Central Calitornia Coast Stealhead EsL is constdered exhmpated from The
Bay. The threatened Califormia Coastal Chinook ESLT iy not recorded from the area of the
Bay where tom colonies currently exist or are heing considered for development, nor ars
the threatened Central Califomia Coast Coho ESU and the Southem Oregon™urthern
Cufifmia Coho ESLL We have been told the salmonid ESUz that need 1o he addressed
with regard to the cnhancement or creation of new Caspian tern coloies inthe San
Francisco Fay ares are the endongered Sacramente River Winter-run Chinook ESU, the
threalened Central Valley Spring-mn Chineck ESU, and the threstened Cal lemia
Cenrral valley Steclhead ESL

Fizare 3.5 15 o Jiwle misleuding in ity depictoon of the overlap in the tining of the
gul-migration [or the endangered Wineer-n {hinook ESLT with 1he {aspian Lern nesting
season. The bulk of the out-mrigration by this ESU: oveuns in February and the firse hatf of
Mlarci, before Caspian terns retien 10 the Tay ansa in any numbers,

Page 1-13_ column 1, 4" paragraphe The paragraph should rad; “ORFGON. Seven
salmon and steelhead specics bave population scgments thul are CRA-listed and spend a
porton of their lives i e lewer Colombia River (Figuee 3.5} These speeics include 2¢
ESUs irom the Colwnbia River Bazin identified by NOAA Fisheries, 17 of whach are
ESA-listed (Table 3.2)."

Page 3-13, calumn 2, 4% paragraph: Our nnderstanding is that the Cpper Willumete
Winter Steelhead ESLU does not produce smolts that oul-magrae through pocticns of the
watcrshod that arc within fomging mnee of Caspian 1erns nesting at Fern Ridpe Lake,
Has this been venhel?

Page 41-6, columm 2, 3 paragraph:  Allermnalives B, C, and 1 acknowledpe that the
dhispersnl of a laree pumber ol terns away from the Columbia River cstuary may
potentially sansc “the regional poepulation o slahilize, possithly ot 2 lower ouber than
vurrendly cheerved. ™ Tiue to lkely Towere foraping habitar quality at zlicroative nesting
sites ond potentially less izolation from hinnan awl mammalian disturhsnce at allematve
nesting sitcs, lowsr productivity ot albemulive siles should be expected {and has already
teen dowcornanted in Tahle 4 3% and in the long term. a smaller brecding populadon seem:s
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more probable than “possible.” The concluzion thar the populatton would slabilize “well
above numberz documenied in [the] 19702 gnd early 198027 15 unsuppocted by angy
3-12 | debailed analysis amd ould be viesed as debatable, especially considering that Gaeays
Continued | Flarbor, WA sites wete available during thar period, thoss sites supporsd a sizcabic
parhan of the regiomat pepulation (37%; Survan el al., In press), and these sites ane
apparently no longer snitable nesting babivat,

Text | Poage 4o The papsr Soryar &0 al. [T raview) is rgfe:r!'ed ter three times. This paper is now
Changed | Lt press, and iz scheduled for publication in D Corgdor in 2004,

Pugre 44, volumn 2, 4 pacseraph; W Jdo not cancar with the Service i its assessment
thar theee 35 currently suitable, nansed nesting habitar for Caspian terns to move into ofce
thay are precluded from nesting on BEast Sanc Istand, Bascd on the sites where Caspran
t=rms are attenapting to nest in the San Irencisec Bay erea, in interar Oeggon atd
Washinpmn, and especially in coastal Washingion, we irterpres this as sirong cvidence
that switable wmocsupied coleny sites are not svailablz, The dredyged matensl dispozal
inlarls in the epper Columbia River euluary are upparenily soitable from the tems®
porspective, and sonwe teres attelnpr to nest on tese disposal sitcs cach year, but thoy are
certainly not svitable from the petspertive of fishorics mamaygers.

3-13

Page 47, calumn 2, 1% paraprasn: This parapraph acknowledecs that factors such as
mAamma.iin predators and hnman disturbance could severcly limic the size of 8 em
colony =t Dungeness Spiv under Alhomative O Th1s statedd Thal aetions (o mange these
laelors “wiuld be congideml,” bl the piueraph fuls @ state what menagament actions
wild be considered and wial errteriz would need w be mct beforc those actions would
b implememed. The primany short-aoming of Tumgeness Spit (and any other unfaneed
site connecied o the mainlend} as a Caspian tern colony site 15 the accessibility 1o

3-14 | mammalian predators, I'his shorm-coming wa: well-domonstrated dunng the 2004
brecding sesson, although ine eoleny was surprisingly produslive considenmg e wnount
of marmmalian pradsee activity o o near the colony. This iz only the second year that
Caspian tems have nested on the Spir, however, and it is likefy that if nesting continues,
move mammelan predanars il leamm of the colowy and cxplait it 8z a food souroe,
lenaEemont of manmmalian nest predators iy mnl o sieght foreaed asd simple @sk,
eepecially if lochal contrel andfor feneing are nul aflowabls due Lo other consideratione, 1
tethal cormrol andfor faneine are not options, then it is unbikely that the Inmpencss Spit
colony will peesist for many moms yeurs or nech the size of 1,000 or more paics.

Page 4-7, in Table 4.3, Antelos (20027 i3 cived for a measwe of productivity at Solstice
Tsland, tut this gives a falacly high indication of typical prodechvily in Lhis area. O@er
3-15 | dara (colanies lost to flonding, nnan dismrbance, ete. collected since 20807 (Chris
Thempean, University of Washington, and solleaguas) szgest that molonies in Pathales
Reservoir mong typigally hove low nesting sueesys < 1 Hedgling mestiog attempt, pettins
< {130

Pape 4-%, ealumn 2, 3* paragraph: Tikely oweomes ol implementing Alternative C at
Fern 1dee Reservoir seam based on the praraige: “zince there arc not many othar
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3-16

3-17

Comment
Noted
and Text
Changed

3-18

Text
Changed

Text
Changed

3-19

colanial nesting birds at this site, it 15 expected that |the | majority of the newly ereated
island woulid by aveilahle for nesting terns.” This docs not seem W adeyuaiely consider
the posaibilicy ot ather colonial walerbimds, whivh may be equally or inore numerous in
the atea than arc Caspian terms, af colonizJdnge on island first, In particular, double-created
vormorants, Culilumia gulls, and/or ring-billed pulls might begin using the island belore
Caspian terns do. :

Papc 410, Tablz 4.4: We do nat understand this table or how these numbers were
calcnlaled], The tuble needs maore explanaton in the lexd or in oolnokes. For example,
how dres a colony whose esttmated pre-implementation siza is 3,200 pairs become a
pogt-inplementation colony nff 700 pazrs aftee lethal reraoval of 3,000 individoaly?

Page 4-14, column 1, 1% pamgraph: Tmpaets in Columbia River salmonids as a result of
Alternative © erp described o *.__wedl below improvements that could be arhieved oy
harvest reductions (4 to § porocnt increase, sec Tuble 6 NOA A Fisheries 24M, Appendix
{1 'I'hese modeled improvements in lambde wene patt of a retrospective aualysis based
on harvest reductions that had already hesn implemerted (WcClure ot al, 20057,

Pape 416, column §, 2" parapraph; Regarding impacts to Colymbia River stlmonids as
a resull of Alteenative ., it is stated that “Cumudafively, these acticns |, addressing
rrdropower operations. harvesl impacls, habitat conditione, harchery aporations, and
introcubsd species] have tbe potential io influence population growth role Lo o
substantially sreater degrec than would be realized rom sulely reducing seedation from
avian predators in the Columbia Biver estmary™. While this may be true, redueing aviat
predation is an important component of the Final Trall {Tpdated Proposed Action for the
FCRYS Biological Cipinion Famend (USACE, Burean of Reclamation. BPA 20043,
Putting this Caspisn 1erm manapement E1S in the context of that plin snd sceompunyinyg
draft Rinlagicat Opinion by NOAA Fisheres (20043 could and should be bettar done
threughout the tern EIS, now chat those documents have been redeased,

Page 4-17, enlumn 2, & parapraph: “Forster’s torns™ is nisspel led.

Pape 4-18. colunm 2, 2 paragraph: T should be pmnled oul here that red foxes are not
nalive ta the San i'ra.nmsm Bay areq i arc an invasive spedies.

Page 421, columnr 2, 3™ parmgraph: 1t would be difficult to argue that actively manaeing
lor u lurger Caspian tem eolony ou Dunpencss Spit whils redweng the wyvailabie tem
nesting habitar on East Sand Tshmd would have a similat effect on tibal fisheries in
[mngeness Bay as Altetnabtives A and B, particnlocly it the Dungencss Spr calony grow
Lo aver | (WK) nesling pairs and it centinued to rely on juvenile selmamds Jor sbout one
third of its prey items. Based oo lhe diet compusilion data collected at the Dungencss Spit
colony in 2014, il wppears that the impoact of smelt survival in Dungeness Bay of a large
Cugpion tern colony (= 1,000 padies) at the spit would not b neglgihle.

Sotne comments specific to the MOAA Fisherics Predation Reponl, BIS Appendix O
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3-20

3-21

3-22 |

3-23

3-24

The method of estimaling predatien rates using PIT tag detections has a coupis pro blems
not dtseugied in the predotion repoet. 'Uhe pepert states “Predation mapactz derrved from
PTF <ags ... repres=at mai s sstinates of the proportion of stocks consumed™,
Anally, predation rates derived fiom PTT g recivesmiss reprsient miaintn 2sorates of
lhe proportion al praups o fapgxed tizh that were consurned. 1t is unknovwn how well the
groaps of tagpped fish eopresent the ESTTs in question. Thers ans af Teust s measons 10
guestion whether (he suenple uf Geh wpged Tom a yiven E3U are representative of the
flistedl) ESU population: (i) a majoricy of smokts PIT-meeed ate hatehery mearerd, and (23
PIT-tagged fish semetimes rooeive difforent realment than untapped fish. At beast some
of the tme, PIT-fegyed Nsh captored mm bypass facifities are preforentially rotumcd to the
tiver for in-river migration, bur untageed fish arc transperted by bares andfor quek to
below Honpewille [am and released, So the teanng and ooigrativn hislery ol lisled ESTTs
may ot be well sepresented by PIT-tagged Bsh, T addition L these 1ssues, emparal and
ypaltal blases tn smpling of ue ERTT by e tapped fish seoupds) is unexploved inthis
report. Simnificasr biases could be present. This pomsihle sampling iwsoe shoold at least
he acknowledged in the NOAA Fisheries reporl and could even be lnvastipated using
existing datasars. Lo particonlar, the analvsis of the Snaks Fiver ESTL whers the majonity
of smmalts are transported hinl the ¥ast majodcy of PIT-lageed smolis likely migeae in-
river (&t lewsl in some years al lhis analvsis) is a glasing example where the Pll ~tageed
fish likely do not well represent the larpar BSL,

The mcertatmty of PIT tag derived predation rule eslimales s not considered. Recovery
mates of diffcrent release proups of PIT-tageed lish wilhin an B30 couid be compared wo

cevelop sume mewsores of e vanalion witlin £511.

Puyre -1 1, paragraph | “This suguesls that he Caspion Teen predation rate is not
affecrad by prey availability, a1 least oear the ranps of vadues expenencud from [9#93-
003" Replace “prey avaibabality™ with “preclutor densily™.

1able 4 appenrs to be based on Figeres & and T, not Figones T and #,

The: "iTasl Sand Islapd tyeMorneville Dun s < 1005 shoald be dropped from the -

axis label of Tigurs 7 asg it implies that the praph is based on data exclusivehr from smolts
reared above Bonneville Dam. The fipues is acroadly besed on an ciirapolated predation

tate nelading fish that wers rearsdteleased belowr as well wi abows Dorneville Dam (O

Lyons, unpubtizhed data).

The caveot mentioned on page C-17, paragraph 2. that the calenlations assume there is ne
compensatoey mertality for reductions in smolt mertality dus to temm mredation, shoutd he
condidered throughoul the report, bul mist especially swhen comparisons ave made to
other potential ionprovements in lambda feom clanpes e hydropower or harvest
operatians. if campensation weze 30%, the benefits of the proposed action {EIS
alternative O would be approximately half or loss of e benefits of by dropower
improvoments snd @ smaller astion of the benefit of the model=d harvest resmelions.
This wonld signiticanssy alter the aatement in the Cxeentive Summars: “The effect of
Cagpian term prodation on tcooety mav be corparable te 3sh passags improvemerss af
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Cohunbia River dams gnd hareest reductions for some Bvolutionarly Significant Units,”
While fhic leve] of eomapenration is unknawm, given (he uncerlanty the eonclusion that
3-24 | fzmrn predation “moy e comparabie .7 s msefficianly qualified. Under the most
Continued . = : 4
penercus Of assumpdions this may be e, bt the most generous of assumpliony @ e
likelw true.,

Additional Avian Predation Tmpacts and Table 7. 1tis probably worth menticning thar
detection efficiency for PIT taps on the East Sand Island cormorant colony is probably

mueh lower than on the Bast Sand [sland torn colony. 3o that the cah.matc:ad preclation rates
by vormorun|s are bizsed Toswer than (hose Jor emes.

3-25

Thanks fur the apnuriumily o provide these comments and suppestions for chanpes and
bl wishes for the rovision and fnoalizacion prosses:,

Sincerely,
Dan Roby Don Lyoms E.im Melzom Ken Colliy
LSGS0OSE 80 oS : RTR
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Responses to Comment Letter 3. Jointly signed letter: U.S. Geological Survey, Oregon State University,
and Real Time Research

3-1

3-2

3-3

3-5

3-6

3-8

3-9

3-10

3-11

Comment noted. Text was changed throughout the FEIS to clarify this point. See also, responses to
General Comment 6 (section J.2)

Comment noted. Since the actual number of nesting terns varies annually based on environmental
conditions (e.g. food availability, predators, water levels), we do not attempt to predict the precise
number of terns that could nest at Dungeness NWR, but rather provide a range of colony sizes that
have been observed on the Washington coast. We have revised the text in the FEIS to reflect that
we expect the tern colony at this site to be in the mid- to lower end of the historic range observed on
the Washington coast (100 to 3,500 pairs).

Comment noted. Also see response to Comment 3-2 above.

Comment noted. We did not attempt to specifically estimate how many nesting terns would use
managed alternate sites since this would most likely vary from year to year based on a variety of
factors (e.g., prey availability, water levels, success of dispersal from the Columbia River estuary).
Instead, we determined the range of nesting terns that occurred in interior Oregon historically and
used that data as our best estimate of the potential number of terns that could nest at each interior
Oregon site.

Comment noted. Similar to the response for Comment 3-5 above, we determined the range

of nesting terns that occurred in San Francisco Bay historically and used that data as our

best estimate of the potential number of terns that could nest at each site within the Bay. We
acknowledge that there are probably limiting factors at each site that we still need to identify. We
also recognize that there could be some need for stabilization of the spit on Brooks Island, and have
proposed to study this as part of the preferred alternative. Despite these limiting factors, we expect
numbers to vary from year to year but have the potential to fall within the identified range.

See response to General Comment 20 (section J.2).
Updated data from the 2004 Study in San Francisco Bay was added to the FEIS.
Text has been changed in the FEIS to reflect this correction.

Comment noted. We have revised text in the FEIS to allow for the use of non-lethal measures (e.g.,
silt fencing) to prevent terns from nesting outside of the managed area on East Sand Island.

Comment noted and the figure was corrected.

Comment noted. Text was changed in the FEIS to change Upper Willamette winter steelhead
ESU to Upper Willamette steelhead ESU. We concur that smolts for this ESU do not outmigrate
through portions of the watershed within foraging range of terns that would nest at Fern Ridge
Lake. The Calapooia River, which has a population of Upper Willamette River steelhead, is
approximately 30 miles distant from the proposed colony location at Fern Ridge Lake. Distance
and habitat conditions (e.g., small stream, shallow depths, and/or overhanging bank cover) render
foraging by Caspian terns on the stream unlikely. The text in the FEIS was revised to reflect this
comment. However, Upper Willamette River Chinook located in the McKenzie River could still be
consumed by terns that may nest at Fern Ridge Lake.
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Responses to Comment Letter 3. Jointly signed letter: U.S. Geological Survey, Oregon State University,
and Real Time Research (Continued)

3-12

3-13

3-14

3-15

3-16

3-17

3-18

3-19

3-20

Comment noted. It is our opinion, based on the nesting behavior of Caspian terns in the Pacific
Region, that numbers would remain “well above” those documented in the 1970s and early 1980s.
The large colonies at Grays Harbor were unsustained and only occurred under ideal conditions
(e.g., predator absence and abundant prey). East Sand Island can clearly support an even
greater number of terns and will continue to do so on a long-term and sustainable basis after
implementation of the EIS. We expect the long-term management of nesting habitat for terns on
East Sand Island and the alternate sites would maintain the regional population of terns above
historic levels (e.g., 6,200 pairs). See also response to General Comment 19 (section J.2).

Comment noted. Based on the Feasibility assessment conducted in 2002 (Seto et al. 2003), we
believe that the proposed managed alternate sites, East Sand Island, and unused sites in the region
provide a network of suitable nesting habitat for terns throughout the region. These sites vary

in suitability from year to year and thus, may not be consistentialy used by terns every year. For
example, at Carson Sink, Nevada, approximately 475 pairs nested in 1986 and 685 pairs in 1999
because these were both post-flood years. Nesting activity was low or absent in all other years. We
acknowledge that terns are opportunistic, plastic, and adaptable to capitalize on the availability of
nesting habitat and have described this in the FEIS.

See response to General Comment 11 (section J.2).
Comment noted and Table 4.3 was revised in FEIS.

Based on the average nesting density observed on East Sand Island (0.55 pairs per square meter,
Collis et al. 2003b, Roby pers. comm.), the expected range of nesting terns (5 to 300 pairs) would
require less than 0.25 acre nesting area on the 1 acre island. Thus, even if other bird species attempt
to nest on the island, there would be sufficient nesting space for the anticipated number of nesting
terns. We acknowledge that other colonial nesting waterbirds are present, including white pelicans,
double-crested cormorants, and gulls, and that these species may use a nesting island developed for
terns and have described this in the FEIS.

Comment noted and Table 4.4 was revised for clarification and corrections (see page 4-12).

We recognize that reducing avian predation is identified as an important component of the 2004
FCRPS Biological Opinion (NOAA Fisheries 2004b) that became available after the DEIS was
completed. We have added references to the 2004 FCRPS Biological Opinion and have clarified text
in the FEIS on this matter.

Comment noted. We have modified text in the FEIS to recognize that effects to Tribal fisheries may
increase under Alternative C.

NOAA Fisheries recognizes that uncertainties exist in the use of PIT-tag data. The use of PIT-
tag data to characterize the response of a salmonid ESU to mortality inducing events is well
characterized in the white paper (soon to be NOAA Technical Memorandum) authored by John
H. Williams et al. and titled, Effects of the Federal Columbia River Power System on Salmon
Populations. This white paper was produced to address the effect of the FCRPS on juvenile
salmonid survival and adult smolt to adult returns by utilizing PIT-tag data to derive mortality
estimates in much the same manner (using the same PIT-tag data sources) as used in Appendix C
and the Northwest Fisheries Science Center Technical Memorandum entitled, Role of the Estuary
in the Recovery of Columbia River Basin Salmon and Steelhead: An Evaluation of the Effects
of Selected Factors on Salmonid Population Viability. This publication can be found at: www.
salmonrecovery.gov.
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Responses to Comment Letter 3. Jointly signed letter: U.S. Geological Survey, Oregon State University,
and Real Time Research (Continued)

3-21

3-22

3-23

3-24

3-25

Although within year variability was evident, for reasons including potential spatial and temporal
biases as suggested by the comment, these unknown biases did not overwhelm the interannual
variation evident within and between monitored PIT-tag groups and ESUs. Appendix C relied on
interannual variation to assess effects of terns on juvenile salmonid mortality. It is not clear that
knowledge of within group and within year variability, as suggested by the commenters, would have
improved the resolution of interannual variation, which was the focus of the analysis in Appendix C

The commenters’ suggestion that within year variability was a dominant factor was not borne

out in the larger analysis conducted by NOAA Fisheries to evaluate the impact of the Columbia
River hydropower system on juvenile salmonid survival. During the review of the available data

for the tern predation analysis, the assessment of tern induced mortality using PIT-tag data or a
bioenergetics assessment provided very similar results. Thus, this outcome reinforced the view that
the PIT-tag data reasonably represented the impact of tern predation on salmonids. Because the
PIT-tag assessment provided ESU specific information, use of the PIT-tag derived dataset would
provide an ability to assess ESU specific impacts, an approach not amenable to data derived from a
bioenergetics approach.

Comment noted and text changed in Appendix C of the FEIS.
Comment noted and text changed in Appendix C of the FEIS.
Comment noted and text changed in Appendix C of the FEIS.

Comment noted. NOAA Fisheries addressed compensatory mortality in Appendix E of the 2004
FCRPS Biological Opinion (NOAA Fisheries 2004b) and determined that although some level

of compensatory mortality is likely to occur, there are no existing data from which to estimate

the appropriate value or range. In the absence of an estimate of compensatory mortality, NOAA
Fisheries evaluated the sensitivity of the projected benefit from reduced tern predation under
differing scenarios of compensatory mortality. Based on that evaluation, compensatory mortality
would need to exceed 50 percent to reduce the contribution of offsetting actions towards filling the
hydropower system survival gap below that anticipated by the Action Agencies (Corps and BPA)
from this action. NOAA Fisheries believes that the estimated benefit from reduced tern predation
on this ESU is robust across a wide range of estimates of compensatory mortality. Text on this issue
was clarified in the FEIS.

Comment noted and text changed in Appendix C of the FEIS.
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Comment Letter 4

State of Washinglan
REPARTMENT OF FISH AND WILDLIFE

Malirg dddress: B30 Capilol Way N+ Clympea, Wh 595071097 » (360 #H2 2207, TOD (260) RIZ-2m T
Fraim TMize Lnoalion: Matiml Aesacrces Quiding = 1111 Washinglom Simel SE « Oeerpia, W,

Seplemiber 20, 2004

Caspisn To Minsgement Bnvirenmenral Impact Stiuds
Units4 States Fish and Wildlifs Scrviec

Sigmalory Rirds und Habital Proyrers

911 Marthewsl | th Avenoe

ortland, Oregon B7232

Tk follewing ave comuments from e Washington Deparnent of Tish and Wildlife (WOTW) oo
the Diraft Environmenta: lmpact Study (DB1S) for Caspian Ve Management to Redues
Fredatian of Tuvenile Salmenids in the Columbia River Faloary, We approciaig the oppomumily
to camiment, ahd apprraciate the way thal many 00 osur commmenls an the carlior Apmey Revisw
Draft haie besn incorpomated i (s documenl Tnogeneml, we Uank i s weell sentbsme oo deqgly
appropriatel y with e issues. [ our comments we will highlight key issues that we hink will
strenpthen the dociment and be more effective i aclieving QUL couton goaks,

Review af the allernalives

Allernative A - Ko seliom {curmrenl nnswement), hough nol preferable, is o viuble ullemative
from Lhe perspective of relaining lems ws part of the Columbia River coes ystem and raintaining
reainnal teen popuilation lesels. 1t does not mest the objecrives of protecting tems fom
Comment | stochastic events in the Colunibia Biver and dispersing terns to other locations at “wraditionally"”
Noted | |pevar densities. 1t alse does not redusc salmos zmolt predation to the levels indieated by the
Mational Coeanic and Aawspherc Admiaismation fishones model. [E 15 inlersslioge W ool Lial
in the past two yoars the number of tomm nasting Pz 10 the [pwer Coourmlig appeans i have
slubilized, and that percentage of sadmuenids o the derns dizl has contiowsd to decline. (Callis, et.
. weekly 1eports and treds)

Comment Allermnative B - Mo managemeant does not ieet the stated objzctive of vetaining terns as a pat of
Noted | the Colonibia estuary ecosystemn and also may rosult in quickly disporsing toas in mass o a
point were they become & nuismes or impasl Imporianl ssumomid shecks noanolher srea,

Allernative T1 - Redistibulion ood Jethal cantrel pealiminatily looled Tike it could be a viable
Comment | @tion. Hawever, wecancut with the authoer’s analysis thar in using lechal control methods

Noted | [&ommon ncts. shat muns) you mu ton high a risk of vatal colony abandbnment. W e also consur
with the aupssyment thal, while sproiling woold redoee prodoctivily, @ would nel reduce sodany
atondansc.
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4-2

4-4

4-5

Seprenher 20, 2IHM
Page 2

WTHFW can supparl Allemative O (pelered atarnarise), but with the strong caveat that severad
elerents of the plan reed to be ennanced as doseribed helpw. Tmplemeniatian af this alteraive
tinay hava potensial benefit to sabroonid stocks, particalarly steelhead. [0 meets the poal of
retairang Caspian lerms i the Columbia River estuasy. Howewer, to detorrnine whether regiomal
e populations are retained or cobanced and weacther reduciion in L precdalion is eneliting
salmaonids stocks will require contireyed mondlermy and Lhe Gscal resownses to support these
studicz. In addition. close monicming will need 1o be doge o ensiwe that movament of tems dog:
a0l mpact lisied sulmwnids elsewhere o e reguom.

The [Dllowing elements of the dratt need o be srenethened;

Waniloring - The Monitoring and Adaptive Wanagamett [lan (page 2-7) nocds more speeiie
details on how the wonitoring will be accoraplishzd. ‘L'his will provide grealer con Adence in the
potontial cffcctivencss and adequasy of the offorta. Al a minimaum, it muwst be eobanced o
imelude:

v Monitoring of tern colony size and production, not erly st the ianiifed siles (og.
Dunzeness Spit), bar also at any sive that the terme may re-zolomi e or occur pursuant fa the
hibirat ceduction on East Sand [slond, Thiy should mclude a description ol howe e
dispersion of the displaced termna will he lmacked 1o validate that the foll cange of sites is
moniLresl.

¢ Monitering ot term prey at the dispersal sites, particubarly salmenids, throogh such medods
as oozervation of bill loads, stoniach comlents, and lipid analysis. This is pacticularly critical
in fooaticms where (he lerns may be (Eading oo listed or important coromereial o1 recrclional
saltneoid stocks.

s Monitoring of the success of Lhe allemative. The whale peerise of the Eovironmental
Tmpuct Stulement {ETS) 14 that a reducticn of nesting tern pairs will regult in 4 significant
incrzase in e sucvival of Endaneered Specics Act (ESA) listed steelhead smelis and adules.
Monitoring sliowld remain in place to determine whether predatiom Tevels deating and, as
inpoetantly, srhether this rednetion m predation rasulls o meressed sdull breediog lish. This
will be difficult given the number of variahles. TTowever, why go theodgh expense of heavily
manuging Lermis i FiLdaes not rasult o mngible/measarabls support to the recovery of Lhe
endangered fish stocks,

Teorn redisiribution and wldequacy of alermatve areas - We are coneoined thet the analysis
underestirnates the potential maguimde of the 1ssues surounding tem raihsimbotiion,. This
provides added mpetus to the necd for adequate monitloring andmay suprest the need (o
additional nesiing arca and contingency planning. T page 2-6 the poential nurshear af terns o
lae redistributed frome Bast Samd Tslandd 15 astirmated at 5945 to 6,570 hreeding pairs. This is
bascd oo the 2000 ko 2003 averaye popuation ol 3070 paice. However, in Table 4.2 the
predicled populaticn in 2006 (the st year for exclusion) is 14,000 pairs, groveing to 17,5040 in
200%, If we assune A target population of 3,000 puits un Bust Sand Tsland the predicted
redizmibution iz actwally 11K pairs the Niest year wit an addivienal LK, 1, 54 and 2,58
piits in 2007, 2008, and 2009, On pages 4 ¥ and 4-9 the potential capacitics of Lhe allemale sile:
are identified as Summer Lake ((-300 pates), Crump {-3400), Tem (0-200), Brooks 1sland

(=L 5000, TTayward shareling { 106-1500), Ponds N-1-W% [ 100-1500%, and Lhngeness Spil (100 -
3300} I we take the most eptinustic value for cach of these, we gel & predieted capacily af
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Seqternber 20, 2004
'age 3

8,900 pairs, over 2000 pairs shaet of the initial displacement. The docwnent nates in geveral
cases flat it may take several vears tor teene to tind and establish themsehves at the alternate

4-5 | sites, so even if the eventoal ahilizacion is at the higher lovels there will be a [ap poried aftor the
Continued | displaccinent oocurs, At best. therc 1s not cnouch capected capacity 1o the mansged localions W
eover the expeeled divplaeemenl. 11 i2 ooueh mare Bkely that he seios] wap w1l be moch greater,
Adong with the increased monitoring already identitied we suzsest the draft be modified to

Chan-;?a)ijt | = Tndicals in allemalivea B, C, and I Lhiv therz will be unsnticipated redisinbuotion,
«  More clearly idenidfy contingency plans for d2aling with the wanticipated motements o the
45 displaced birds, We are particular]ly conecrued that the pressurc to find nesting sites wili

merese The likehhood (e ey agll ol up i places (e mid-Celumbia) whers mpacls
tray be worge than the curent stluation.

Effects to regional tern populations - The docament appears w he relatively oprimistic aboul
the cxpoated impacts on the 1egional temn popolation. Yo fiscl that it cowld be srengthencd and
mone sffective 1 the iasue of the inypacl Lo the lom popukation was handled more dirget]y and hy
providing additienal analysis and support (or the conclusions. As the document notes, the
repiensl wom populadon has grovm to the lares curmcnt population lescl larecly bocanse of the
umiy e commbimalion af habival vl iy sl resourse ghundanse @ the mewth of the Celumbia
Thes discussion aboot Tuhle 4.3 clearly indicates thal the allemate siles ores Teas produclive ood
4-7 | the wlbermation in Appendiz G seems oo suggest that there ale nesting area or lood resotce
linitations at most of the alternate sires that have been identitied. This suggests that there may
be a sipmificant long term reducton i the tern populatious. On pazed 7 and o several other
locations the document asserts, “Ulhimately, we cxpest the rezional population iezd wauld
slahilies, pewiathly gl g lower numher than correnily shyerveal, bul shoye nurohers docomented in
the late 197 and early 198057 However, o support for this conclision is provided, YWe think
that the document will be stronagthened, and readers will have greater confidenes in tha rosulls if
supparliog evidence 36 wyailable.

O page 4-% the DEIS provides some ability fo make corrections if ths pepulation deslinss to
less than 50 percent. This 19 a good step, parficularly when combingd with the iImprgwved

4-g | mamilnprimg idendi fis] dbovve, Thers showld be some discusaom oF why 50 paccent i the
approprigle level and whal some potential esponsess mighl be. This shoald be part of a more
general reviews ol whal an appropriate popolation size is for the larper west coast tem popalation
m ansere sustainability and constder intoractions with other sporics,

Analysis of expected benetirs to salnten nod steelhead - We have o concern with the analysis
of the cxpacted bonefits to salmon and steclhoad, duc to the lack of sy sensifivity analvais of 1he
assUmPons abhowl, compersalory and additive motiadily, Thes isea was specifically raised an
page 0-17 where #owas sureesded that ondy 50 percent of the maortality due to reens is additive,
This wauld sugpeest that only half of the expected boncfics ars likely to ocewr from the action,
potentially changing the benefiticost analysis and comypanzons with othst aclions. Ala
miniram the analisiz of benefits should be run with diffrent levels of additve martelity 1o
debormine, and display. the cffcet of any asawmmplivns. o addilian, the potential benefits of the
Lern managemenl may he beller pochiayed as 2 canpe ratwer than only e oaxiomn

4-9
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september 20, 2004
Page4

Tl current apnioach is rather mislcading sinse any caveats ahout the henefils of (he aclion have
4-10 | nean placed in a single paragraph at the back of the sppendix rather then in the discussion in the
main docurient,

&5 we notad above, WDFW supports the adoption of Altemative C, provided thal there iy careiul
Comment | mgnitaring of the outcomes and the ability v make adjusiments as needed. At the same time, we
Noted | 4hink that there can be some improvements in the DETS that will make it a more effsstive and

guurale saumen| for decision makiog.

Darve Brittell, Assistant Dirsctor
Wildlifc Propram

RS wes

cer  Rocky Beach
Fichard Sume
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Responses to Comment Letter 4. State of Washington, Department of Fish and Wildlife

4-1 Comment noted. Clarification of the Monitoring and Adaptive Management Plan is included in the
FEIS (section 2.4). Specific responses to suggested monitoring plan items are below.

4-2 As described in the DEIS, monitoring of colony sizes for all colonies in the region would occur
immediately following implementation of the proposed action. This regional population monitoring
would be accomplished through coordination with local biologists and managers, similar to the
monitoring that has been conducted in recent years. Efforts would be made to conduct surveys
during the appropriate time period to accurately assess nesting effort and number of breeding
terns.

Displaced terns from East Sand Island would not be specifically tracked to determine their
dispersal from the estuary. The overall regional population trend, rather than dispersal and nesting
success of individuals, would be the focus of monitoring efforts.

4-3 Not every future tern colony warrants intensive diet composition studies. As we have described in
the FEIS (in the Monitoring and Adaptive Management Plan), we would focus monitoring efforts
at the managed alternate sites and other critical sites as identified during the DEIS comment
period (e.g., Grays Harbor and mid-Columbia River sites). Stomach contents and lipid analysis
would not be conducted at alternate sites, as this technique would require the collection (killing) of
adult terns. Diet studies using these techniques places new colonies in jeopardy due to the potential
abandonment from disturbance caused by the research activities. In these instances, bill load
observations would likely be the method for conducting the diet analysis.

4-4 The measure of success for this project would be the reduction of tern predation and consumption
of juvenile salmonids, not increased adult breeding fish. This is also the same measure used in
determining effects and mitigation measures of the hydropower system.

4-5 See response to General Comment 18 (see section J.2). In addition, the preferred alternative is
proposing to provide nesting habitat for the current number of terns. Data from recent years
indicate that the number of terns on East Sand Island may have stabilized because young birds
have not returned to nest. This indicates that the expected growth of the colony will be delayed.
Thus, the number of displaced terns is expected to be within the range stated in the FEIS (6,000 to
6,675 pairs).

4-6 See response to General Comment 18 (see section J.2). Specific contingency plans cannot be
identified at this time, as specific management actions would need to be developed for each site,
if and when impacts are identified. Action 102 in the 2000 FCRPS Biological Opinion (NOAA
Fisheries 2000) directed the Action Agencies (Corps and BPA) to conduct studies to evaluate avian
predation of juvenile salmonids in the FCRPS reservoirs above Bonneville Dam and, if warranted
and in consolidation with the Service and NOAA Fisheries, develop and implement methods to
reduce avian predation of juvenile salmonids. The study will be concluded in 2006. Management
prescriptions, as warranted, will be developed upon completion of the study and evaluation of

results.
4-7 See response to General Comment 19 (see section J.2).
4-8 See response to General Comment 19 (see section J.2).
4-9 See response to General Comment 6 (see section J.2).

4-10  The caveat regarding benefits of the action has been stated more clearly in the FEIS.
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Comment Letter 5
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Comment
Noted

5-3

5-4

Comment
Noted

5-5

Comments oo Lhe Preferred Alternative

The prefomred alternative “C* propoeses to relocate wpproximately 55% of the East Sand Islund Crapian
Lern kreeding population (2002 colony size} to T eaisting'pulenly] nesting sites in Washington, Cregon
and California. We conrinue in have aoncems about the signiticant monbers o binds remuining in the
cemuary, Hven it these relocatione are successful in the time-franes envisioned, modear itumeasey in tem
and commorant colonics in the interit years f2ee Tuble 4.2 of the FIS) before tern numbers are reduced
in the estuary cnuld resull n the consumption of upsvards of 30 million amale. This i sssuming the
roturn of salmonids in diet proportions shserved in earlicr vears at ESL 1f emelt proportiony in seabird
dicts ever approach levels obaerved a1 Rive Teland during the interim peried, impacts could incresse up
t0 60 mullion smolts aunually. Although unlikely, this underscores the need for more timely and
comnplote management of avian prededon, neither of which will Tikely ocour under the preferred
alteralive.

We lewl wdditional justification is needed under stternative © for managing & higher nunober of terns on
EZIlong et {i.e, 2500-3 1M paits}, There are no hisrorical tecords of ternk nesting in the Cofumbia
River estuary priot 1o 1584 when terns were frst resarded nesting, on new ESI dredie spoits. e
therefore ser o reazon why the proposed lulure culony size should be any lateer than whar might be
fiund gt other more natural locations throaghot the west (1.6, Tess than | OO0 pairs),

Az propased in the prefeoesd alternative C, fluce of the relocation sites fior Caspian ters would be in
Oregon ot Summer Take Wildlife Manageoment Arca, Crump Lake in Wamer Valley and Farn Ridge
Reservoir west of Bugene. All sites would require extensive site constuction or restoration and some
lewel of periedic maintenance. Both Summer Lake and Crump Luke have besn histotic nesting arcas
far terns. Field reseurch ol both aress in 20035 {dentificd the pritary prey apecies s2lected a3 mi clihs
and introduced exotic species. Tern Ridge Reservoit iv Corps of Fngincers (Corps) administered lands
anel has no cument nesting habitat, A conceptual plan for comatruction of & one sere 15land for tems was
sompleled by the Corps in | %93 a5 an carlicr altemative nesting sice. The proposed island werald be
lpcared within the Boundaries of the Fern Ridge Wilillifc Mmagement Area manared by the
department. Fems are oheerved om the areas daring mipation perieds and potenbial forage fish would
be introduced exotic species althoueh there ate same comoems far splmonids if binds foraped o fhe
Willamctte River, From an adaptve management standpaint, should (hia or any uther kite be developed
and i1 was found that birds foraged on listed salmonids at an vnacceptable lesvel, thoge gites shauld be
clozed to nestione Leths.

Anather posidve henefil of further improving these Alternate nesting areas is that o member of ather
native bird spacies are expected 1 use any nesting islands developed {E15, page 3-14). 'This has been
the easc In the past at Sunner Lake and Crnop Lake, Warious sprecies of waterfow], shorebimdz, white
pelicans, wnd gulls will vse these arcas for nesting and resting. This weill provide both conservarion
betsefils lot these spesties and recrestional oppartunitics to the poblic for wildlife hunting ond viewing.

Developmend and eobincement af aliemaldve nesling sites will toguire significant foderal starmp and
annual {operation and maimtenance) funding 25 awates are unable o prosade 1ittle in the way of fingneial
tesouress. OTFW continucs to face additional budget euts in the next state Lagnslabive session which
will prohibit accepling any new management obligations withort full fedoral funding, As estimiated o
the EIS, the throe Oregon sites alene coudd cost appensimately 522 milliom for construction and start
ufi snunegernent, What 15 oot included in the estinnated budpets and shoold 10 be added gre gnmual
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operutions and malotcnance costs over time. Adl areas regardless of locadon will have continual
55 wavewaler erusion problems, require repular vepetation managemeni, should inclede public oumeach
Continued | and cducation, and may requite pervdic predator control,

Trom un adaptive managerent and fiscal stundpuint, slrong consideration should be given wa looking
ol alterhale nesting sites in the Wamer Valley aren and Mulheur Nationsl Wildlife Refuge. Some of the
northert lakex in Warner Valley (Anderson Lake and ot Lake) cowld provide nesdng habicat in pood
water vears md conslruction of suitable islands could be dowe at muoch lewer custs in dov years (at jeast
5.6 | %% of'the years). Malhenr Lake should provide the same kind of options depending upon waler
yeuwrs. Recent tem nesting wse at Malhewr indicates a high petentind for meeting Gistribution objactives
once nesting habitil 1a mors seeurg (600 pairs in 1994-95), The depariment recommends that Malheur
Lalce be added te the prefarred alternative vy il s similar to other castormn Oreaon sites and tem
mHnagEmeT 18 appropriate for the refige.

The EIR indicates under all oliemnetives thet Bics and adiacont uptiver islands will conlimue o be used
as dredge spoil sites. This will only tetve as an adractve npigance for terns in the Columbia River
estuary for nesting and roosting, while expensive and gxienyive cfforts are ongoing to move terns out
of the estuary, Unless this issue is addressed in anocher mamer {4, periodic mulching and scoding),
the Corpe cun expect o continue hazing toms for many years unii] those areas are v lomger suitable
for dredae spodl dispagal.

5-7

Rescarch and Maaitoring

Research to date has made fmparadl caniribulions e understanding the population dynamics of tems
om the lower Columbia River, cormorants an BST and tems upriver at Crescent Island, A
comprchensive rescarch and monitaring program needs to be develiped R the entire basinm and

5.g | @ltermate sites w0 assess the overall statvs and impact of avian predation and Lhe culeome of the
manaement program selected, The departmoot requests shat this include specific focws on detailed
fishery assessments and Joop-lero evien population change smeong the states. The researeh effon
yhould algo inchwie cxpansion nf existing MT tag proprams as well 4z developing telishle estimates of
amnult shundsnces in aress where avian predstors forage.

If vou have any questions regarding our comments, pleese contact tiy ollce.

Sincerely,

il

Ean Anglin
Witdlite Divigion Adnndsteakar

Ce: Ruy Elicker
Ed Bowles
Chriz Wheaten
Chip Itaic
Diave Britkel, Washington Dept. Fish and Wildlife
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Responses to Comment Letter 5. Oregon Department of Fish and Wildlife

5-1

5-4

5-5

5-6

5-7

5-8

This EIS is specifically focused on management of Caspian terns in the Columbia River estuary and
the general avian predation issue is outside the scope of this EIS. This issue is part of the overall
salmon recovery effort and is addressed in other documents. The 2004 FCRPS Biological Opinion
(NOAA Fisheries 2004b) acknowledges that double-crested cormorants currently consume more
juvenile salmonids than terns in the Columbia River estuary and requires the Action Agencies
(Corps and BPA) to begin addressing this concern. Since the Settlement Agreement requires an
EIS prior to altering double-crested cormorant habitat in the estuary, efforts are underway by
various Federal agencies to begin accumulation of the necessary research and management data for
the development management actions and EIS. See also response to General Comment 3.

Evaluating and addressing impacts from other avian predators such as the double-crested
cormorants are outside the scope of this EIS.

The proposed colony size for East Sand Island (i.e., 2,500 to 3,125 pairs) is consistent with colony
sizes observed historically in coastal Washington (range of 100 to 3,500 pairs). Since these colonies
have been lost, the East Sand Island colony now represents one of the few coastal colonies
(currently only two) in the Pacific Northwest. NOAA Fisheries has determined that the proposed
colony size is compatible with salmon recovery efforts in the Columbia River Basin (NOAA
Fisheries 2004b). Additionally, East Sand Island serves as an important part of the network of
nesting sites for terns in the region, thus, we believe that the proposed colony size is appropriate.

Comment noted. Managed alternative sites would be monitored to determine if there is impact

to listed salmonids (see Monitoring and Adaptive Management Plan, Chapter 2). If impacts were
observed, discussions with the appropriate entities (e.g. landowners, State and Federal agencies)
could be initiated to develop management plans to address the impacts. This monitoring data would
be used to support an adaptive management approach.

Specific estimates of annual budgets will be provided more fully in an Implementation Plan that
would be developed after the completion of the EIS. The Implementation Plan would include
expenses associated with wave/water erosion issues, vegetation management, public outreach

and education and possible predator control. We recognize the need to provide funding to assist

in implementation of the preferred alternative. While we do not currently have funds to fully
implement the preferred alternative at this time, the Federal Agencies are working to secure funds
in future budget allocations.

See response to General Comment 20. In addition, northern lakes in the Warner Valley suggested
by the commenter may provide easier and cheaper island construction because dry conditions are
more frequent. For this same reason, the likelihood that nesting habitat would be suitable (e.g. prey
and water levels) would be less as compared to Summer and Crump Lakes.

The Corps has determined it necessary to dispose of dredge spoil material on Rice Island, Miller
Sands Spit, and Pillar Rock Island (U.S. Army Corps of Engineers 2003). The Corps recognizes
that they will need to invest resources to discourage tern nesting at these islands.

We agree with the commenter and propose to monitor managed alternate sites as described in

the FEIS. Additionally, monitoring of the tern diet would also be conducted at other sites (e.g.,
Grays Harbor and mid-Columbia River) based on comments received on the DEIS . Overall avian
predation monitoring through the Columbia River Basin and long-term fisheries assessments and
the expansion of existing PIT-tag programs is outside the scope of this EIS. Although also outside
the scope of the EIS, the Service is currently conducting long-term population monitoring for other
bird species such as the double-crested cormorants in the Pacific Region as part of migratory bird
conservation and monitoring efforts.
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Comment Letter 6 |
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6-1

6-2

6-3

6-4 |

6-5

6-6 |

Cazpian Tem Managerent EIS Page 2

We maintain that relocation ie Galifornia should coccur only in histerical
locales and in historical numbers, whils mnimizing impacts @ Threatensd and
Endangerad species and to Species of Special Concem.

The Department appraciates thal food hablts stodles werne undettakan an
Caspian terns in California. However, ag axprassed sarlier, studies of shart
duratian, conducted via one method, cannct accurately =et a baseline from which
to fully evaluate potential impacts ko sehsitive fish populations, fisheries. arod
cther fish eating kirds in Califernia, We remain concetmed that tem diets waolrld
ha dynamic in rasponse to prey availability, changes in the estuary environment,
and as terns leam of ideal feraging locales and compete with other fish eafing
hirgs.,

We understand tema can only forage a set distance from the colany while
shil| maintaining a sucvessiul est, Alse, we know from exisiing data thal they do
mowe argund between colonies, and often take advantage of other available nest
sites. Thus, one cannot easily predict where the birds will nest in the short or
long term as fish numbers fluctuate, a: predators cause disturbance and colony
ahandenment, and as new habitat becomes Available, howeaver tamporary. The
DEIS also maekes this pont on Page 3-1: “Caspian ems may pionesr nts
locations not discussad in this DEIS on thair own volition, Thus, since this
species takes advantage of ephemeral habitzt and forage conditions over 2 wids
geographical range, we cannat predict with camplete cartairty where coloniss
would establish themselvas in the future™ For these reasons, it is prematune bo
conclude that Caspian terns woukd not hawea a significant effiect on fizh resources
in California. The Gaspian tern numbers that potentially would cocupy sites in
Califomia could hawve an impagt on sensitive salmonids and other fish resouroes
and fisherics {anchovies and herring), and could result in prey competition with
other seabirds, including the Endangered Califomia least 1ern and marbled
murrelet. One point to consider: because Caspian tem productivity is low in tha
Fan Francisco Bay Araa {Bzy Ansa) compared to East Sand Island, it may ba
that prey iz already a limiting factor condrelling their numbers.

Under the prefermed akkernative, up to 2,890 pairs of Caspian tems {6570
pairs displaced » 0.44 California nosting habitat replaccmont burden) would
potentially be relosated ta the three new nesting sites 0 e Bay Arsa. In 2003,
approximately 1, 180 hreeding pairs nasied in the Bay Area infive colonies The
preemed atternative would therelore more than iple the existing population of
nesting Caspian tems in the Bay Area, resulting in a population of up to 4,080
breeding pans. Populations at hese levels wauld ikely afed sensiliee salmomid
resources i the Bay Ares, and other fish populations as well. A worst case
scenario (as displaced Colurmbia River estuary Caspran terns nested and
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6-6
Continued

6-7

6-8

6-9

Caspian Tern Management EIS Page 3

siecessiully reproduced aover Bma) could potentialy result in an additional 8,564
breeding pairs ¢of Cazpian terns in e newly created 3.5 acres of habitat in the
Bay Area, resuling in 8 total population size over six times the corrent fewrs!. This
is based on tern nesting density dala provided on pages 24 and 2-51n0 the DEIS
for the managed population size for the Columbia Eiver estuary: 2,813 pairs of
terns to be managed on 1.5 adres of habitat. These colony sizes are not nomal
for Caspian tarns, and do net match historiczal data available for Calfarnia. By
compAriann, the Average sire of tem colonies in the Facific Coast region sincs
1947 ranges from & to 681 nesting pairs {page 3-7 in the DEIS). For California,
hazad on deta from the fate 1870 — 2000, appreximately 2500 breeding pairs
hzs been tha normal population size for the entire slale (page 3-8 in lhe DEIS).
Considenng ths infarmation, the potentia| displacement of at least 2,850 pairs of
Caspian terns from the Columbia River estuary inta Califomia or the Bay frea
acosystem is not biologically sound.

In arder 1o overcoms the biclogical prablem with facilitating relocatron of
such a klargs number of displacad kems into various bocales, the Deparimant
recormmands reducing the amaount of replacement habitat for this project from 2:1
to 1:1 or lesg. This seems reazonzble bazed on the fact that the Columbia Rivar
estuary population of Caspian terns is capitalizing on a heman-caused situation.
Fhiz would result in a revised altemative where nasting habitat is redueead on
East 3and Island as planned under Ihe preferred alternative, but no new =ites are
preparsd in other [Dcales, The displaced terns will not be able to bread, and will
probably slowly dizsperse across a fairly broad area (satclite {clemetry studics
would prove useful o test dispersal res and new nesting locales), but would
naot find prepared sites specifically created for their use A more limited controt
program could alsopotentially be factored in, much bess than proposed unggr
ghernative 0. This may be necessary in case displaced tems do not disperse,
bt ity dinger i the area as non-breeders and continue to prey on salmonids.

Because of the flexibility that Caspian foms can axhibit in nesting Incales
and substrates, and because same banded terns from the Columbia River ame
occasionally seen in Califomia, the Department recommends against the use of
sovial facilitation techniqueas in Calfernia. The Deparment does not support
encouraging a more rapid colonization than will occur naturally. Social factlilations
haz a high likelihood of success bazed on recent cage studies for ather sealirds,

Caspian terns are not listed as a Threatened or Endangered species
Lurder the federal Endangersd Species Act or the California Endanaered Species
Act (QFSA). Additionalty, thay are not classified a5 g Califomia Species of
Speciat Concem. The Departrent believes management and conzenaticn

Appendix J - Comments and Responses J-47



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

6-9
Continued

Comment
Noted

Casgian Tern Management EIS Page 4

emphasis should be an ecosystem restoration o the maximum extent feasib e,
with special considaration for Threatanad and Endangered speckes, and
designated species of concem with known threats and declining poputations. In
thig regard, managing for increasing populations of Caspian terns i= not a pricty
in Califormnia. Particulary in the highly-modified environment of the Bay Area,
managemeant emphasis should be placed on the state and federally listed
California least tem, the federally fisted western snowy plover, and listed and
sensiiive fish. The recovery pian for tha snowy plover documents multips
nesting sites in close prowmity 1o potential Caspian tem “relocation” sifes.
[nfommetion from San Diego MNational Wildlife Refugs ndicates that Caspian terna
are known bo nest on high spots in =alt ponds. Thus, there is a high probatility
for conflict even bemwesn these bwe speckes. The DEIS failed b address
polential significant impacts o least terns and snowy plovers from an inereasing
Casplan tem population. Such impacts include competition for nestive substrate,
displacement of nesting tems or plovers, pray compatition hetwest lem spaecies
and ather geabirds, and distudance from farge flocks of roosting Caspian tarns.

We reiterate our commenls from page one of our January 7, 2003 letler;
There is evidenas fram southern Callfamia that the larger and more aggressive
Caspian terng can displaca the Endangered Catifomia l2ast terns fnom nesting
sites. This iz of considerable concern to the Depadment since many of cur
coastal wetland areas wene established, and are currently managed, to help
gongene and recover least terms. The California least tern is both state and
federally listed a= Endangered. R is also classificd as a Fully Protected species
under Fish and Game Code Section 351 1; kake or possession of fully protectsd
species is not aflowed svcept by approval of the Fish and Game Comimissiarn
under special circumstances.

Summary

The Department is concemed about the precedent-setting nplications of
this proposed project that spans saveral States and areas of jurisdiction. We
consider the current human-created problem in the Columbia River estuany to be
stmilar to depredation problams that our wildlife 2gencies somelimas encounter.
An example we can provide would be depredation problems caused by double-
crested cormorants on fish progucing facilities, We wwoukd generally not supporl
the relocation of fish-eating eomarants wtilizing 2 stocked fish pond from another
etate to Calfomia in order to @aga the burden in the home locale.

In reviewing the DEIS and cther documents produced by the FIWS on this
termn/saimonid conflict, the human-created rature of the existing problem strikes
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Caspian Tern Managemant EIS Page 5

us 2% a driving issue that shoukd form the appropriate bictogical'management
reznonse; ecosysten restaration. Because Caspian terns did not even nest in
the Columbfa River astuary according to historic records, and they apparently
first ne=ted on human-created salt pond dikes in svery small numbers in south
San Francizco Bay, it i nol in Keeping with ecosystem restoration pinciples to
encourage lamge colony sizes in eitheriocale, |In this regard, we repeat our
recommendation fram cur June 10, 2004 Ictter: The Dopartment supports
Caspian tem managernent in Galifernia onky at histonic colonies and at the level
of historic numbers. | management efforts ane undertaken 0 encourage
Caspian tem nesting, here should be adequate funding and staffing to manags
thiz species and potentially affected isted and sensitive species i1 perpedtifly (the
final EIS should adddiess how FWS would respond iF least lerns or showy plovers
nest in newly created habitat for Caspign fems). In all cazes, it will be important
to avgid or minimize any impacts to sensitivedisted species and to document any
impacts.

6-11

Wa have savaral sxamples demonstrating unanswened queshons
regarding factors affecting Caspren tem nest site establishment of parsistence.
Twao cazes in Galiforma are the Homboddl Bay region as described in the DEIS
and suppaorting documents, and the apparently suitable nesting habitat at
Batiquitcs Lagoon area in San Diego county. Why Gaspian terns abandoned a
nesting area in Humboldt Bay for approximately 30 vears is unknown; why
Comment | Hatiguitns has yet 10 hacome a Caspian fem colony is also unknown. Givan

Noted | theme anvironmental complexities, we think it is particularly dangerous to faciitate
gn incregsed popllation level of a widespread species in Califarnia, where cur
coastal and inland wellands and nommal ecosystem processes have been
sigrificantly altered. Attempting to manage and control Caspian tem nesting
preferences and papulation numbers in space and time, while avaoiding impacts
o endangered species cvar a broad gaographic arsa is particularly isky.
especially when annual funding approgriations are not secure. If the necessary
federal appropriations were not made for Caspian tern manitoring in the futuns.
then environmental impacts would not ke properdy documented or addressed.

Impacting native predators via predator managenment is alzo quastiocnahie
when the species being managed is not imperiled. Fradator control for protection
of nesting waterbirds i2 a sensiive, often controversial aclivity, even if the
6-12 | predatar s nom-nabive and the mey B endangered. This has been parbioulary
true ity the Bay Area, Additional predator contrel proposed for protection of new
colpnias of the non-listed Caspian tems in this area would potentially compound,
perhaps jeopardize, endangered species protection efforts for California least
terns. snowy plovers, and California clapper rails.
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Caspian Tern Management EIS Paga G

Thank ycu for the apportun by to comment an the DELS and previous
documents. The Depattment recommends tiat FWa continue to codrdinate
clogaly with Ug gn this sroject, @spacially inragard o CECA igsues and recovery
comment | planning for endangered species in California. To the extent PWE will rely o

Noted | |gndowners and Stals or public agencies in Galifornia far this project, he
apprapriata CEQA promessas will nead to be followed. CECA requiras mitigation
and montoring for signiticant impacts; this requiremant neads o ba built inte the
future planning and funding process for this project.

IT you hava any questions, plaase contac: Ms. Esther Burkett, Associate
Wildlifc Biclggist, of my staff by telephong at {316) 654-4273.

Sinrenahy,

]
andd LA s
Sandra G, Morey, Chig

Habitat Conservation Planaing Branch

CC: M=, Debra Schlafmann
U5, Frsh aad Wildlfe Sarvice
California’/MNevada Qperations ffica
Sacramenta, California

Mr. Byan Broddrick, Direclor
Califern a Depatment of Fish and Game
Sacramentn, Califomia

Caspian Tarn Managament EIS Page 7

be:  Department of Fish and Game continge

Me. Karen Kovacs
Northern California — North Goast Region
Eureka, Califormia

Mr Rch Floerke
Mr. Carl YWilcox
Central Coaat Region
Yauntwilta, Califorma

fr. Chuck Rayshioak
Ms. Tem Stewar

Ms. Lyann Comrack
South Coast Region
San Diego, Califomia

Mr. Gust Taucher

mir. Glenn Black

Inland Deserts — Eastzrn Siera Region
Chine Hills, Califormia

Ws. Marilyn Fluharty
Marine Region
San Disgo, California
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Responses to Comment Letter 6. State of California, Department of Fish and Game

6-1

6-2

6-3

6-4

6-5

6-6

We consider San Francisco Bay in its’ entirety a historic locale since terns have nested at various
sites within the Bay since 1916 (Shuford and Craig 2002). Specific colony sites in the Bay change
from year to year because of various reasons such as the loss of habitat (e.g., vegetation growth,
fluctuating water levels, encroachment by gulls), predators, and human disturbance (e.g., salt pond
levee maintenance, recreational activities). All three sites have been used historically by terns:
Brooks Island is currently used by nesting terns; Hayward Regional Shoreline has been used by 1-2
pairs from 1995-2002; and Ponds N1-N9 has been used by 5 to 22 pairs from 1995 to 1998 (Shuford
and Craig 2002).

We specifically included the 3 sites in San Francisco Bay in the preferred alternative to minimize
impacts to threatened and endangered species, primarily the California least tern and western
snowy plover. The text on page 4-22 has been expanded to better describe effects to these species.
Additionally, we have initiated ESA-consultation with the Service and will complete the consultation
prior to implementation of the preferred alternative.

We acknowledge that tern diets could be dynamic in response to prey availability and other
environmental factors, but, as stated in the EIS, we do not expect the number of nesting terns to
rise above 1,500 pairs at each site (or 4,500 pair total for the 3 sites). Additionally, based on tern diet
studies conducted in 2003 and 2004 (see response to General Comment 15 (section J.2)), we do not
expect to see substantial impacts to sensitive fish populations (e.g., ESA-listed salmonids, herring).
We also do not expect to see impacts to other fish-eating birds because prey preference for terns do
not strongly overlap with other fish-eating birds in the Bay. For example, Caspian terns consume
prey ranging 5 to 25 cm in size, while California least and Forster’s terns consume smaller prey (2
to 9 em and 1 to 10 em, respectively).

The statement on page 3-1 refers to terns nesting on a regional scale. The scenario would be
different in San Francisco Bay. Nesting habitat is currently limiting in the Bay and thus, we believe
that we can predict that terns would nest on the managed alternate sites. As described in the above
response and in response to General Comment 15 (section J.2), we do not expect to see substantial
impacts to sensitive fish populations. Additionally, as described in Chapter 4, section 4.2.6, we do
not expect prey competition with the endangered California least tern since least terns consume
smaller prey than Caspian terns (see above response to 6-2). With regards to marbled murrlets,
since they are rarely found foraging in the bay, prey competition with terns is not expected (K.
Nelson pers. comm.).

See response to General Comment 14 (section J.2).

As described in General Comment 15 (section J.2), we do not expect to see substantial impacts to
sensitive salmonid resources in the Bay Area.

We do not expect tern numbers to reach six times the current levels because conditions in the

Bay Area would not support the high productivity that is observed in the Columbia River estuary.
Although habitat would be available for terns, food resources in the Bay are not as abundant and
concentrated as observed in the Columbia River estuary, prohibiting an exponential growth similar
to that observed in the estuary. Additionally, we expect individual site colony sizes to fall within
the range historically observed on the California coast (100 to 1,500 pairs) rather than 2,813 pairs
as the commenter suggests. The data summarized in Chapter 3 (section 3.2.1) for statewide tern
population numbers in California shows a range from 2,586 pairs in the late 1970s, a peak of 4,350
pairs in 1997, to approximately 2,373 pairs in 2003 (Appendix F). Thus, the “normal population size
for the entire state” has not been documented to be “approximately 2,500 pairs.” The significant
alteration of California’s inland wetlands is most likely a major contributing factor to the dispersal
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Responses to Comment Letter 6. State of California, Department of Fish and Game (Continued)

6-7

6-8

6-9

6-10

of terns towards the coast and into the Pacific Northwest. Numerous colonies on freshwater
marshes (e.g., Tule Lake, Lower Klamath Lake) have been lost or altered, such that terns can no
longer nest there or only small colonies can be supported. Gill and Mewaldt (1983) noted that by
approximately the mid-1950s, terns had ceased to nest throughout the San Joaquin and Sacramento
Valleys. Thus, the enhancement of nesting habitat in San Francisco Bay would assist in restoring
some of the habitat that has been lost in the State.

Development of alternate habitat in the region at a 2:1 ratio provides a stable network of nesting
habitat for terns throughout the region. Although fluctuating environmental conditions occur at
each site, affecting annual suitability for terns, we expect that this network, including the alternate
sites proposed in the preferred alternative, would accomodate the current regional tern population.
Additionally, revising the preferred alternative to exclude or reduce the development of new nesting
sites will not assist in our project’s objective of redistributing a portion of the tern colony on East
Sand Island throughout the region. Newly created habitat is intended to attract displaced terns
from the Columbia River estuary and to minimize the potential that adult terns would remain in the
estuary despite the lack of nesting habitat. Specifically, if sufficient alternate sites are not available
in the region, displaced terns would have no place to go. Finally, reduction of nesting habitat on
East Sand Island without enhancement of alternative nesting sites in the region could result in a
decline in the regional tern population at an unacceptable level.

We concur with the commenter in stating that social facilitation has a high likelihood of success.
It is for this reason that we are proposing to use social facilitation in San Francisco Bay. Social
facilitation would attract Caspian terns to the specific locations managed for Caspian terns. This
would assist us in “controlling” where Caspian terns may nest in the Bay, minimizing potential
conflicts with the California least tern and western snowy plover. If social facilitation is not used,
there is a greater potential that displaced Caspian terns could nest at sites where conflicts with
ESA-listed species (i.e., California least tern or western snowy plover) could occur.

We agree that management and conservation emphasis should have special consideration for
threatened and endangered species. The purpose of the preferred alternative of this FEIS is to
assist in recovery of ESA-listed salmonids in the Columbia River by minimizing tern predation. The
essence of our Guiding Principles (Chapter 1) is to take a balanced ecosystem approach towards
managing terns and ESA-listed salmonids. Thus, we included alternate sites that offered the best
potential for terns while minimizing effects to ESA-listed species. Additionally, we believe that
development of Caspian tern nesting habitat would also result in increased habitat for other colonial
nesting waterbirds, such as Forster’s terns, a species which is known to nest adjacent to Caspian
tern colonies. Thus, we believe creating nesting habitat for a variety of colonial nesting waterbirds
is consistent with ecosystem restoration.

See 2" paragraph in response to comment 6-1 above regarding potential impacts to the California
least tern and western snowy plovers.

As described above in responses to comment 6-1, 6-8, and 6-9, we have designed the preferred

alternative in this FEIS to minimize impact to California least terns by including management
sites that are not adjacent to the current California least tern nesting colony (Alameda NWR).
Additionally, we propose to use social facilitation to attract terns to locations that would reduce
conflicts with the western snowy plover and California least terns at traditional nesting sites
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Responses to Comment Letter 6. State of California, Department of Fish and Game (Continued)

6-11

6-12

We respectively disagree with the commenter in stating that the preferred alternative is not
consistent with ecosystem restoration on two points: (1) the distribution of the regional tern
population and (2) habitat loss in California.

The large colony on East Sand Island is atypical for Caspian terns and appears to represent

an imbalance resulting from the creation of secure artificial nesting habitat combined with an
abundant and intensively managed prey base. The preferred alternative in this EIS is attempting to
redistribute majority of this colony throughout the region into more numerous and smaller colonies,
a scenario more similar to the historic tern distribution in the Pacific Coast region. This also aids in
preventing an ecosystem imbalance at any one particular location.

Secondly, the loss of historically used habitats (interior freshwater wetlands) has most likely

led to the colonization of nest sites on the Pacific Coast. Thus, we respectively disagree with the
commenter in stating that terns nesting in the Columbia River estuary and San Francisco Bay is
“human-created” and would not have occurred under natural conditions. Caspian terns are a highly
migratory species and it is not unusual for terns to shift their nesting locations in response to local
environmental conditions. It is this behavior that has allowed the natural shift and expansion of
their breeding range (as has been observed in the Pacific Region with terns now breeding as far
north as Alaska). Thus, since the Columbia River estuary and San Francisco Bay are within their
breeding range, the fact that they are nesting on artificial substrate is irrelevant to their native
status in the ecosystem. In particular, the extensive loss of natural habitat in San Francisco Bay has
led terns to use artificial habitat (i.e., salt ponds) because it is most available.

The Action Agencies are committed to funding efforts to monitor implementation and effects of the
proposed action. See the proposed Monitoring and Adaptive Management section in Chapter 2 for
more detail. The Action Agencies have initiated ESA-consultation regarding potential effects to
ESA-listed species. This consultation will be completed prior to implementation of the preferred
alternative.

Predator management activities that would be implemented to protect Caspian tern nesting
colonies would be within the programs currently being conducted for threatened and endangered
species (e.g., California least tern, western snowy plover, California clapper rail) that nest in the
Bay. Thus, we expect efforts to protect Caspian terns would enhance, rather than compound,
predator management efforts for threatened and endangered species.
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Response to Comment Letter 7. Idaho Fish and Game

7-1 This EIS is specifically focused on management of Caspian terns in the Columbia River estuary.
Thus, the overall avian predation issue in the Columbia River Basin is outside the scope of this EIS.
This issue is part of the overall salmon recovery effort and is addressed in other documents (see
response to General Comment 3 for more details).
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Response to Comment Letter 9. East Bay Regional Park District

9-1 We recognize the need to provide funding to assist in implementation of the preferred alternative.
However, we propose to seek partners to fund associated outreach and education opportunities at
Brooks Island Regional Preserve and Hayward Regional Shoreline.

9-2 Detailed construction (first year) and operations and maintenance (O&M) costs will be provided
more fully in an Implementation Plan that would be developed after the completion of the EIS. We
will be coordinating extensively with the East Bay Regional Park District on the Implementation
Plan, specifications for construction actions, and future O&M requirements at Brooks Island
and Hayward Regional Shorelines. Our intention is to resolve any questions at that time through
development of cooperative agreements and to complete any further environmental and/or
regulatory requirements associated with the proposed management actions. Implementation of the
preferred alternative is dependent upon the availability of funds from the implementing Federal
Agencies. While we do not currently have funds to fully implement the preferred alternative at
this time, the Federal Agencies are working to secure funds in future budget allocations to support
implementation of the preferred alternative.
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10-2

10-3

10-4

10-5

Comment Letter 10

Shugart, comments on Caspan Tern DELS, 97192004 1

Comments on Caspian Tern Management to Reduce Predation of Juvenile Salmonids in
the Columbia River Estuary, Draft Fnvirosmenial Timpact Niatement

From; Gary W, Shugart, Ph D, Slater Museum of Natural History, University of Puget
Sound, Tacoma, WA 98416 (gshueari@ups. edu, gwshuearifhotmail com)

Overview:

[ reviewed two previous dralts of Appendix C as well as the North Amencan Status by
Shuford and Craig and the Site Evaluation by Seto et al. The DEIS is disappointing in
that there is no evidence that terns harm steelhead runs or that the management proposed
wall have any impact on acteal population growth rates of the four sieelhead runs
considered. In the current Appendix C the projected increases in population growth rates
of ESUs are not estimated, rather the authors compute assumed %6 changes in smolis due
lo management. These %’s are then misrepresented as population growth rates of the
ESUs. Throughout the DEIS and associated material the phrase “population growth rate”™
should be changed to “projected change in smolis”™ to accurately reflect the superficial
analysis

Title: The title should be changed to “Caspian Tem Management to Reduce Predation of
Juvenile Steelhead in the Columbia River Estuary™  The DEIS 15 confined to steelhead.
The title of Appendix C 15 a holdover of the previous version (see NOAA 2002) and
should be ttled “Casman Tem Predation on Juvemle Steelhead (Outrmigrants) i the
Columbia River System”™. Drop “Outmigranis™ it isa’l needed OF the four steelhead runs
considered, two (Snake River, Upper Columbia) are stable to growing without
management [see first row of Table 2.2 (page 2-5) and Appendix C Table 5 (page C-14),
which are from Table 1 in MeClure et al, 2003 ] and the other two are elose if 95% C1 are
recognized (see McClure et al 2003). It appears that this obvious point was missed in the
Formulation of the plan,

General comment: Intentional misrepresentation of population growth rate. There
are 69 occurrences of the phrase “population growth rate” in the DEIS and associated
material, Itis explicitly stated or implied throughout the DEIS is that the proposed
management will result in growth rates of the fish populations (e, ESUs) at up 1.4-1.9%
{(see Fig. 2.2, Table 2 2). However thess %’s actually refer 1o the projected % changes in
smolt survival relative 1o smolt survival projected with 10,000 pairs of tlerms, For
example, from Table 4, page C-12, smolt survival with 10,000 pair 15 91.3% and 3,000
paur survival 15 Pfﬁj&t[&ﬂ at 95 T4 Percent change in smolt survival 15 1%

{{95.]’.-"5'].3}] i ) % 100, The percents are from the linear relationship generated from
the four data points in Roby and Collis and the ongin (0 tems eat 0 salmon). Note that |
is subtracted simply to produce a proportion which 1s then multiplied by 100 1o make it a

percent.

In examining result of calculations, For all steelhead (Table 4a, b, page C-12), what is
presented as %6 change in population growth rates are simply the % change al increments
along the line compared to the baseline of 10,000 pair (see Table 1, Fig 1 page 8 of
comments). The starting 475 histed in Table 2.2 (p 2-5) and Appendix C Table 5 (page C-
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Shuogart, comments on Caspan Tern DEIS, 9/1%/2004

14) were taken directly from McClure et al, (2003) and simply serve as the starting poinis
for the projections for individual steelhead runs. However, rather than simply citing the
source from which the values were lified, the impression is thal some sophisticated
analysis was done. From page C-11, “We then used these estimales of predation rate
{denved from the number of tems) to denve the likely impact on the overall populaton
trajectory Tor steelhead in the Columbia River. We first calculated the median population
growih rate lambda (L) using the methods in Holmes {2001) and McClure ef af. (2003).7
All that was done was o extrapolate projected % changes in smolis to %6 changes in L's.
For example a change in smolis of 1% 15 equivalent to a change in & of 1 o 101

Using %6 changes in smolt survival for changes in annualized population growth rate (1)
appears to rely on some algebra and some unreasonable assumptions. The algebra
105 apparently comes from Holmes' papers, McClure et al. (2003), and ulumately Caswell’s

Continued | (2001} formula for computing generation time (=log K. log 4,) which can be rearranged
to A = R, This is the annualized (or time specific) value for population growth rate (R,

| 15 stable, =1 increasing, 1< declining). The intent was 1o allow comparison among
populations or species that had different generation times for which a biological
meaningful £, had been calculated. However, one can substifute any value for R, -
limited only by imagination and inattention of reviewers. MeClure et al. (2003) used
population counts in successive years which have a long tradition in salmon and wildlile
management, but the 95% CI for resulting 4 s are relatively large rendering them useless
for the manner in which they are being used (see Table 1, McClure et al 2003). In
Appendix C the authors use the projected changes in smolis relative 1o the projected
number taken by 10,000 pair of terns as a population growth rate, There 15 absolutely no
attempt to place these minor changes in the broader context of the actual population
growth rate. Clearly the projected %o changes in smolt survival have unknown biological
significance and certainly are not reasonable estimators of population growth rates of the
ESUs. A requirement for these types of calculations are the assumpfion that all else
remaing constant. These only work on paper and not in a dynanie system,

The misrepresentation of population growth rate lighlights a major inconsistency in
thinking and policy, From page C-12, “We did not use a formal Lesliz matnx analysis 1o
estimate changes in population growth rates because data to parametenze a detailed
movdel For sieelhead were not available.” indicates they lack the data or the time 1o do a
thorough analysis, However, the policy of concentrating on estuanne predation 15 based
the Kareiva et al (2000). This was a computer model of the Poverty Flat Chinook that
has little to do with steelhead. S0, although they are unable 1o place the sieelhead data in
the context of the actual populations growth rate, they have no problem relying on a
computer model of another species with some guessiimated data for the single relevant
citation that the DEIS need only focus on inereasing smolt survival.

10-6

In summary, NOAANMES misrepresents the population growth rate, has no idea how
minor increases in smolts would affect fish populations, and use a computer model of
another species to prove that they only need 10 look at smolt survival. The analysis is
then supposed to provide the scientific basis for the DEIS, The analysis neads (o be
rewritten as follows:

10-7
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Basad on Collis and Roby, a lhinear relationship might describe terns”

10.7 | Consumption of steelhead juveniles. Based on this possible relationship,
Continued | Tewer terns might eat fewer salmon. Given that zero terns wall eat zero
salmon and that predation is generally considered harmful to the resource,
we hope that reducing terns will increase smolt survival. However, we
have no idea if this might affect steelhead populations as whole and have
ng methods or plans to assess the impact.

Comment | Picking an alternative: Of the existing alternatives, [ prefer B, then A, followed by C.

Noted | In choosing B, I am amazed at the lack of data for the dynamics of the system they
propose to manage. For example Alternative B, no management, 15 rejected as
unworkable because managers feel that vegetation would push tems out in three vears,
There are no data to support this assertion. There may be confusion over the need for site
preparation of new heavily vegetated sites occupied by gulls versus traditional sites,
Initally on East Sand in 1999-2000, vegetaton and gull management might have been
needed 1o get the colony established, although even this is doubtful. Once terns are
established, continued management has exacerbated the perceive problem of too many
10-8 | temns. On East Sand, management has provided terns with high and dry nesting space not
susceptible to flooding from waves, downpours, and tdes and well as removal of gulls
{shooting, removal vegetation & objects attractive 1o gull nesting) that are one of the few
tern predators East Sand. The result is high productivity of tems.  Left alone, gulls would
accupy gh sites, vegetation succesds in the larger gull terntories, and tems nest in
available space. Typically, many would occupy marginal habitat on the edges that tend
to be more exposed and susceptible to weather related effects (flooding from wand and
tides). In addition, the large dense colony would likely be fragmented with gaps and
more edges allowing more predation and interference from gulls. More thought and
planming is needed regarding alternatives. As a starting point I suggest an Alternative E
Comment | {E for the Ecological Alternative) in which the gulls, tern, vegetation, and habitat

Noted | jnteraction are allowed to play out for five years,

There is little else in the body of the DEIS that is worth commenting on. However the
conclusions in the main body of the DEIS are based on the calculations in Appendix C,
winch 15 at least the third attempt at trving to make an argument that term predation 15 a
problem. In considening Appendix C, 1 have compared it to the previous version (NOAA
2002), which was supposedly part of the legal settlement and 15 stll available as
background material {NOAA 2002). In the two, the background 15 about the same.
Karaiva et al’s, (2000) computer model of the Poverty Flat Chinook run is cited as the
proof that predation 1s a problem (see comments below). Major changes are in
modification or Estimating Predation Impacts (page C-7) (see below) and in the complete
redoing of Data and Analysis (page C-10) by focusing on steelhead. Dropped was the
Appendix 1 which provided the mathematical justification for the calculations. Errors in
notation and lapses in logic made the denvation incomprehensible in Appendix 1 of
NOAA (2002). Now, the formula on page C-11 15 used for the calculations without any
justification.

10-9
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Shugart, comments on Casman Tem DELS, 9/19/2004 4

Appendix €, Table 1. Changes in total fish available. In Appendix C Table 1 the pool of
salmonids available is much reduced from the same Table in NOAA 2002, Yet numbers
consumed are listed as smolts for both and values are the same for the vears that appear
in both {1999-2001)  The two tables appear o be basad on the same and references.
Without comment this looks fishy and the efTect i1s 10 increase the percentage lake,
however the same estimate of 6% to 14%" is given for total take.

MOAA 2002, Table 1. Estimates of juvenile salmonids (in milions) consumed by Caspian terms
in the Columbia River estuary 1997-2001" and numbers reaching the asl_uar'!.r'_
Year Consumed (93% Estimated number of
confidence interval in | smalts migrating to
parentheseas) the estuary

1597 T7.48 (5.36 - 9.8) 57.5

1598 11.2 {8.2 - 14.2) 116.9

1598 11.7 (9.4 - 14.0) 86.3

2000 7.3 (6.1 - B.8) 117.3

2001 5.9 (4.8 -7.0) 96.4

* Collis et 2l 2001a,

* Data from NOAAK Fisheries Fish Ecology Division and Fish Passage Cenler. No eslimales were made for steelbead in
1887 Includes eslimated numbers of hatchery cobo sakmon only, no eslimates are avadable Tor wild coho. Since no
walues for coho survival through the power syslem are available, estimales of survival of hatchary sobo through the
Eystem were developed through the use of SIMPAS [NMFS 2000a) values Tor yeariing Chincok.

DEIS (NOAA 2004}, Appendix C, Table | (page C-10). Estimates of outmigrating steclhead,
vearling chinook and hatchery coho smolis reaching the estuary * and of juvenile salmonids
consumed by Caspian terns i the Columbia Eiver estuare 1997-2002 (should be 195992002 ),

10-11

Year Mumber of smolts Mumber of smolts consumed
reaching estuary in | in milliors (95% C.1.}
millions

1999 B3.1 11.7 (9.4 - 18.0) ©

2000 B5.6 7.3 (6.1-8.6)"

2001 B0.6 59(4.8-7.0)"

2002 55.5 6.5(55-7.6)"

10-12

10-13 |

a Data from NOWA Fishenies Fish Esolegy Division, Suskainable Fisheres Division and Fish Passage Center. Includes
eslimaled numbers of hatchery coho salmon only, no estimales are available for wid coho. Since no values for coho
surdival through the power system are available, estimates of survival of hatchery coho through the spstem wene
developed through the use of 2IMPAS (WMFS 2000a) values for wearling chinook

b Collis & & 20072 ¢ Collis & &l 2002

Page C-10. (DEIS text is copy/pasted in a smaller font, my comments are bold or larger
font). Alihough the relationship between tem abundance and predation rate is not known with certainty,
possibilities include linear, exponential, asympéotic, and logistic. A simple linear response of ihe predation
rate an all steelhead 1o the mumber of Caspian ferns nesting on East Sand [sland during the hreeding
seasons of 1999-2002 appears to deseribe the relationship. Of the six linear relationships
(Appendix C, figs 6-11), only two are significant {p<0.05). This means that
there are insufficient data or that there is not a relationship as the authors
assert.

Page C-11 (DEIS text 15 copy/pasted in a smaller font, my comments are bold or larger
font).

J-60
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Continued

10-14

10-15

Shugart, comments on Caspian Tern DEIS, 915/2004 3

We next calculated the deberministic change i popalation growih rates given standard reductions in
moplality. Because the vast majority of steelhead in the interior Columbia are semelparous, the percent
inerease in A attrbutable to an inerease in survival at a particular Life history stage can be approsimated as:

ao_ _|[ o

15, !

w10
=1 =100

where 5.4 18 the initial survival rate before recovery aclion, N, 15 the survival e following the recovery
action, and (7 is the average generation time (MeClure et of. 20031 This formula is simply the
percent change from a smaller value “averaged” over time G (or T). For
example, What is the % increase in going from 10 to 117 Answer: (11-
10)/10 x 100 rearranged as ({11/10)-1) x 100 or 10%. Fortime of 1, T=1. A
similar formula appears in McClure et al 2003 Formula 12 or 14 but G
should be T, the standard notation for generation time. The S referred to
spawners in the incomprehensible derivation of the above in Appendix 1 of
the previous draft (NOAA 2002). So the right side is nothing magical. To
the left of = =" is the magic. What this says is if wave our magic wand and
utter a magical spell (Kareiva perhaps 7), then the % change in the
population growth rate of an ESU is sort of like the % change in the number
of smolts. (Their point about semelparity is puzzling. Annualizing survival
for salmonids, overestimates the value of a smolt and underestimates the
value of an ﬂdl.llL:l This caleulation assumes that the change i survival due to tern predation is
independent of density and of changes in survival elsewhere in the salmonid life history. Le., IS
independent of reality. To repeat, what the authors have done is simply
calculate % changes in smolt survival relative to smolt survival associated
with 10,000 pairs of terns and call in population growth rate. This is the
parroted in the main body of the DEIS. W did not use a formal Leslie matrix analysis to
catimate changes in population growth rates because data to parameterize a detailed model for ateelhead
were nod available. A lack of data didn’t stop Kareiva et al (2000) when modeling
Chinook, McClure was one of the et al's. When the modeling gets tough
and data are sparse, good modelers guesstimate then generate response
curves. Perhaps stick the % change in smolts in as increments to
estuarine survival (s, ). Oops, | forgot, the model was based on a different
species.

Page C-12. The maximum proporional incresse in & corresponding to complete elimination of
moplality due 1o tern predation was 1.90% using the PIT tag estimate of predation rate and 1.3% wsing the
hioenergetics modeling estimate of predatson rate; the proportional increase in i

This is what is cited in the main body of the DEIS. This should say “The
maximum proportional (should be %) increase in % of smolts
corresponding to complete elimination of mortality ... was 1.9%...7

Page C-16

Table 2. Estimated predation rates (%) For Caspian terns and all hirds breeding on Crescent [sland on all
steplbead ESLS in the Columbia River basin. Predotion rates were caleulated as the percent of PIT tags
detected at Lower Momumental Darm that wese later detected on conmarant colonies on Crescent [sland (B
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Shugart, comments on Caspman Tern DELS, 9192004 [

10-15 | Ryvan, unpubl daiz). It makes little sense to estimate tern predation rates based
Continued | gn tags found in cormorant colonies. | assume they mean bird colonies?

CONCLUSIONS (page C-17)

Many evaluations of salmonsd peedation by Caspian tems in the Columbia River estuary ave indicated that
subatantia] mumbers of juvenile salmonids are being consumed (Rolyy e ol 199, Collis e ol 2000a,
2000, Bvan e all 2001, Rvan et al 2003, Roby ef ail. 20033,

Sounds like Caspians are doing the evaluations. The fact that a lot of terns
eat a lot of salmonids was known before the start of the studies. Roby and
10-16 | Collis work on the subject is impressive. However, there are no data for
the leap in logic that because terns eat salmon, terns are problem. They
may be, but they may also benefit the system by removing the hatchery
fish and reducing competition in the system. Who knows? Tern predation
is a part of the perturbed systern consisting of 100+ million hatchery fish,
ACE dredging & channeling the Columbia thus preventing the formation of
sites and well as and creating nesting area through deposition of dredge
material, lobbyists for and against terns and salmon, the other 3 H's, the
decadal oscillations in the Pacific, and a changing political landscape.

Sewveral factors must be consgidered when interpreting the resulis of these caleulations. Perhaps the most
imporiant factor is tat this fype of calculation assumes that there s no compensatony mortality later in the
life evele, and that the henefits from any reduction in temn predation are fully realized  Benefits to
salmon populations from a reduction in predation have not been
documented nor is there any balanced attempt to document the impact of
predation on salmonid populations. At the very least the data from the last
10-17 | few years showing large runs of adult salmon from cohorts most exposed
to predation would indicate that predation has had no effect. These data
should be included rather than the selective inclusion of predation data in
attempt to support the idea for the need for predator control. 1n their assessment
of predation impact by Rice [sland tems on salmonids m 1997-1908 Roby et al (3003 hy pothesized that
term predation was 30%6 additive. Given these limitatioos and uneemainties, the estimates of porcent change
in population growth rabes should be viewed as maximuom potential aoprovements. Realized improvements
in population growih would likely be lower from any management action that reduces Caspian tem
predation impacts on salionid ESUs, These results sy nod be as easy bo achieve as they ang 1o caleulate. It
i3 also important 1o recognize that other fctors such as ocean conditions may also influence popalatson
arovyth pate 1ooa greater degres than the potential gains that may be realized from reducing predation by ome
species of avian predator on one island located in the lower estuary of the Columbia River hasin. L8,
Our calculations are so constrained by unrealistic assumptions and
expectations, that the entire exercise is pointless.

Mt all listed salmonid pepulations have declined beeause of the same faclers or eombination of factors,
and nod all popalations could be expected to respond positively 1o any paricular management measure o
cormbination of measures. Check the Table In the case of the avian predator populations discussed here,
Conp\lm?”é artificial izlands (such as Rice lsland) have promoted the developosent of unprecedented large colonies of
oe picsivorous birds with subsequent increases in losses of juvenile salmonids from predation. & repeat
of an earlier comment, the islands, in large part dredge material from Mt St.
Helen outflow, and are no more unnatural than the 100 million hatchery fish

dumped inte the system. Without the interference of the ACE dredging, the
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estuary and the river would have much more nesting area than is now
allowed to exist.

Finally, additional factors may influence the Spec ulative gains in population growth rate that may he

10-18 | realized from redwsing peedation sates on outmigrating juvenile salmonids. These inelude, but are nod
linited o hydropower operations, larvest rates, habital conditions, the influence of hatchery fish and
exotic spocies, ocean conditions, and climate change.
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Shugart, comments on Caspan Tern DELS, 97192004 a

Table 1 & Fig 1. “Life cycle model” used for calculations of %5 change in smolts
survival which 15 musrepresented as the annuahzed population growth rate of stealhead

ESLls,
Pairs predation Y surwival rate  “lambda”, % change in smolt
Yo {1-predaton %) survival relative to survival
associated with 10,000 pairs
as a base
10000 8.7 813 0.0
9375 g2 g1.48 01
8750 AL 824 0.3
8125 (A 8218 0.4
7300 G2 835 0.5
GATS &.0 840 06
G250 5.4 48 oy
9625 448 831 0.9
5000 4.4 858 1.0
43175 3.8 852 11
750 3.3 L 12
325 2.7 ar.i 1.3
2500 22 ar.a 14
1873 1.6 OE4 1.6
1250 1.1 LR 1.7
G253 0.a g4 1.8
] 0.0 100.0 1.9
& Projected predetion % m anualized % change insuvival relative to 10,000 pairs {31.3%)
10
g § = 0.000Gx + 0.0118
T A
g
4
2 — LLCO00w & 1 QOES
[H] 1000 2000 00 4000 =000 BI0D o0 G000 8I0d 10000
Tern pairs
3 | & Prapcted survival % [1-projected predation]
E 100
H
5 = o0y 4 56 SRA
H
o
= a 1000 2000 30 4000 5000 GI0D TOo0 GI00 BO00 10070
Tern pairs
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Response to Comment Letter 10. Gary Shugart, University of Puget Sound

10-1

10-2

10-3

10-4

10-5

See response to General Comment 1 and 2 (section J.2).
See response to General Comment 5 (section J.2).
See response to General Comment 8 (section J. 2).

Table 5 in Appendix C presents population growth rates (lambda) for steelhead in two ways. The
first lambda is calculated under the optimistic assumptions about hatchery fish assumptions, in
which hatchery fish do not reproduce and thereby negatively affect the population growth rate

of natural-origin fish; the second (lambda-h) is calculated under the pessimistic assuption about
hatchery fish reproduction, in which hatchery fish on the spawning grounds reproduce at the same
rate as wild origin fish. This is explained in the text and in the table legend.

The range of lambdas under the latter assumptions is 0.63 to 0.95, which is considerably lower than
those calculated under the former assumptions and highlights the significant hatchery component

in the Snake River and Upper Columbia River ESUs.

See response to General Comment 5 (section J.2).

10-6 and 10-7  Comment noted.

10-8

10-9

10-10

10-11

10-12

10-13

10-14

10-15

Tillage operations each year successfully provide the bare ground, sandy substrate that terns
prefer for nesting. However, tillage also cuts up and further distributes rhizomes of these plants
throughout the tern nesting area, thus increasing their presence. Photographs taken each year by
the tern researchers document the vegetation progression during the nesting season. By the end

of the nesting season, a substantial portion of the site is covered with vegetation. Consequently, in
the absence of tillage, we are confident that vegetation cover on the tern colony area at East Sand
Island would be sufficiently dense and tall, precluding terns from nesting within 3 years after tillage
operations are discontinued.

Comment noted.

Smolt abundances in Table 1 of Appendix C are improved over the previous numbers derived from
the Table in this comment. NOAA Fisheries refined these estimates, but it is still a product derived
from within the Northwest Fisheries Science Center. The smolt consumption data are from D.
Roby’s research and were done using the older estimates. The percentage in the text (end of 1st
paragraph, page C-8) was changed to read 10 to 19 percent rather than 6 to 14 percent.

Comment noted and text changed in Appendix C.

NOAA Fisheries concurs that there is insufficient data to characterize the relationship for all ESUs. The
figures were included to remain transparent about the analyses used to develop Appendix C of the EIS.

Comment Noted. NOAA Fisheries recognizes that there are differing opinions of the use of life
cycle models. However, their value and limitations have been acknowledged in the peer reviewed
literature. The use of life cycle modeling as used in Appendix C of the FEIS is consistent with peer
reviewed and published studies on the subject.

Comment noted and text changed (to replace “proportional with “percent”) in Appendix C.

Comment noted and text changed in Appendix C.

10-16, 10-17, and 10-18 Comment noted
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Response to Comment Letter 11. Brian Sharp, Ecological Perspectives

11-1

11-2

11-3

114

11-5

11-6

11-7

11-8

11-9

11-10

11-11

11-12

11-13

We recognize the commenter’s concerns and assume that the remaining comments contained in this
letter identify specific comments. We have responded to all specific comments below.

See response to General Comment 4 (section J.2).
See response to General Comment 2 (section J.2).
See response to General Comment 4 (section J.2).
See responses to General Comment 1, 2 and 17 (section J.2).

Page 1-3 and 1-4 gives some examples of hydropower improvements (e.g., increased spill, improved
passage facilities, increased fish transportation), including a photo of the Bonneville Second
Powerhouse corner collector which diverts juvenile salmonids away from dam turbines. Further
description and analysis of these measures is not included in this FEIS because analysis of these
measures is outside the scope of this EIS and are part of the 2004 FCRPS Biological Opinion
(NOAA Fisheries 2004b). The tern consumption level for juvenile salmonids in 2003 (4.2 million,
Collis et al. 2003b) exceeded the estimated survival objective for 2003 (1.24 million additional
juvenile salmonids surviving passage past Bonneville Dam) if all aggressive hydropower measures
to aid juvenile salmonid survival were in place (M. Langeslay pers. comm.). The Bonneville Second
Powerhouse Juvenile Bypass System project to improve juvenile salmonid survival had a total
project cost of approximately $54 million. Discussions with Corps fish biologists indicate that the
net increase in juvenile salmon survival attributable to the Juvenile Bypass System is estimated to
range from 1,212,571 to 2,831,667 fish annually.

The proposed action should not be considered arbitrary, capricious, or illegal because the three
cooperating agencies have made efforts to use the best available scientific data in the EIS analysis
as a basis for the decision. Although we cannot guarantee that no terns will be lost (die) as a result
of the proposed action, the current regional population is at a level that allows for some amount of
fluctuation without a substantial impact to the regional population.

We are attempting in the EIS to predict the effects of various management alternatives but
cannot guarantee with any certainty exactly what the effects would be. However, by using the best
available scientific data and models to make these predictions, these should be close to the actual
effects. Hence, we used terminology in the EIS such as identified in the comment (e.g., would be,”
“would most likely”).

See response to comment 11-8, above.

As described in responses to comment 11-7 and 11-8, above, we used the best available scientific
data and models to predict the effects of the four management alternatives. There was no
predetermined decision on the proposed action.

The data referenced in section 3.2.1 is to point out to the reader that the colony on East Sand
Island is not similar to those observed throughout the region and in fact, supports approximately
70 percent of the regional population. Chapter 1 (section 1.2) describes the concern regarding this
breeding concentration.

See responses to General Comment 1 and 4 (section J.2).

See response to General Comment 7 (section J.2).
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Response to Comment Letter 11. Brian Sharp, Ecological Perspectives (Continued)

11-14

11-15

11-16

11-17

11-18

11-19

11-20

11-21

11-22

11-23

11-24

See response to General Comment 22 (section J.2).

The fact that 70 percent of any population is concentrated in one location is a risk to that population
if some catastrophic or stochastic event were to occur at that location. We appreciate the data

that the commenter has provided to demonstrate that the likelihood of these catastrophic events
occurring would be low. However, we continue to assert that this large segment of the tern regional
population is at risk.

We appreciate the commenter’s concern that smaller colony sizes may affect overall reproductive
success. However, in 1999, when terns first nested on East Sand Island and the colony size was
small (550 pairs), the terns’ measured reproductive success was good (1.20 young/breeding pair)
compared to current nesting success (1.08 young/breeding pair) observed in the large colony.
Therefore, we expect productivity of the reduced colony (2,500 — 3,125 pairs) to remain comparable
(at least 1 young/breeding pair).

See response to comment 11-15, above.
See response to General Comment 20 (section J.2).

See response to General Comment 11 (section J.2). Additionally, text in the FEIS was revised to
clarify the potential number of nesting terns on Dungeness NWR.

The expected range of nesting terns for each Oregon site (5 to 300 pairs) is based on historic
numbers observed in interior Oregon (which these sites represent). It is expected that the actual
number of terns that nest at each site would vary every year depending on prey abundance or water
levels, hence, a predicted range of nesting terns is described. We concur with the commenter in
stating that prey base may limit the number of terns at these sites and have stated this in the FEIS
(page 4-9).

The expected range of nesting terns is based on historic numbers observed in San Francisco Bay.
As at the other alternate sites, we expect the actual number of terns that nest at each site would
vary from year to year, depending on prey abundance and predators. Also see response to General
Comment 14 (section J.2).

We have assessed suitable nesting habitat for terns in Washington and Oregon, and unless habitat
management is conducted, there are very few suitable sites. Thus, we expect terns to search for
nesting habitat early in the nesting season or during migration and eventually find more suitable
habitat in California. The Columbia River Channel Improvements Project will not create new
islands in the Columbia River. Dredge material will be deposited on Rice and Pillar Rock Islands
and Miller Sands Spit. Thus, no new nesting habitat is expected to be created for terns. Additionally,
the nesting behavior of terns in the Pacific Coast region has not shown to have “strong philopatry”
as the commenter states. Thus, we expect terns to continue searching for new nesting sites, even if
they have to travel some distance.

See response to General Comment 20 (section J.2).

We acknowledge in the FEIS (page 4-10) that contaminants may be an issue of concern. However,
current tern monitoring efforts show that reproductive success in the Bay fall within the range
observed in the region, thus, there is currently no direct evidence that contaminants are limiting
nesting success of terns in the Bay.
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Response to Comment Letter 11. Brian Sharp, Ecological Perspectives (Continued)

11-25 We acknowledge the concerns the commenter has raised regarding the risks that may be present
in San Francisco Bay for terns. However, we do not believe that increasing habitat for terns in the
Bay would lead to the same concentration risk that occurs with the Columbia River estuary colony.
The overall goal of this project is to redistribute the regional tern population so that 70 percent of
the population is not located in one site. Although we expect the number of terns to increase from
present numbers in the Bay, we do not expect it to rise above 50 percent of the regional population.

11-26  See response to General Comment 20 (section J.2).

11-27 We acknowledge that predators may be an issue at some of the proposed alternate sites. However,
the presence of predators is part of normal events that may occur at any site. Thus, proposing
predator management at some of these managed sites, would help with ensuring nesting success.
Predator control efforts are already established at all sites in San Francisco Bay.

11-28  See response to comment 11-16, above.

11-29  As stated in the FEIS, the purpose of the of the proposed action is to reduce tern predation on
juveile salmonids in the Columbia River estuary. An additional benefit is removing the risk of having
alarge concentration of the entire regional population vulnerable to stochastic events. The proposed
action would redistribute terns throughout their breeding range in the Pacific Coast region with a
larger number of smaller colonies. See response to comment 11-15, above.

11-30  We acknowledge that there may be the possibility that the number of breeding terns in the regional
population may decrease if some terns are not able to successfully find new nesting sites. However,
we do not anticipate that a large number of terns would actually die since terns are long-lived
birds and have proven to seek out new nesting sites successfully. The proposed action would not
constitute a violation of the Migratory Bird Treaty Act because we are not proposing to directly
“take” or kill adults (as defined in the Migratory Bird Treaty Act).

11-31  See response to General Comment 4 (section J.2).

11-32  See response to General Comment 4 (section J.2).

11-33  See response to General Comment 17 (section J.2).

11-34  See response to General Comment 1 (section J.2).

11-35 Comment noted.

11-36  See response to General Comment 7 (section J.2).

11-37  See response to General Comment 17 (section J.2).

11-38  See response to General Comment 1 and 7 (section J.2).

11-39  See response to General Comment 3 (section J.2).

11-40 Comment noted and see response to General Comment 3 (section J.2).

11-41  See response to General Comment 1 and 7 (section J.2).
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Response to Comment Letter 11. Brian Sharp, Ecological Perspectives (Continued)

11-42 NOAA Fisheries used the best available science at the time Appendix C was prepared. The 2003
data that the commenter refers to was not available at the time the analysis was performed and
summarized in Appendix C.

11-43  See response to General Comment 4 (section J.2) and comment 11-42, above.

11-44 Based on the analysis conducted in this EIS, we believe that reduction in the tern colony on East
Sand Island would contribute to the survival and recovery of ESA-listed salmonids (see response to
General Comment 1, section J.2).

11-45 See response to General Comment 6 (section J.2).

11-46  See responses to General Comments 2 (section J.2) and comment 11-42, above.

11-47  See response to comment 11-43, above.

11-48  See response to General Comment 2 (section J.2).

11-49  See response to General Comment 4 (section J.2).

11-50  See response to General Comment 8 (section J.2).

11-51  See response to General Comment 2 (section J.2).

11-52  PIT-tag data was used for detailed analyses because the information derived is amenable to ESU
and population specific assessments whereas the predation rate derived from the bioenergetics
approach can only be used for a species level assessment. There are no determinations of the
number of PIT-tags deposited off the nesting site by terns, therefore, predation rate estimates are
truly minimums, which was accurately characterized in the report. Short-term effects of PIT-tags
on juvenile salmon survival has been assessed repeatedly and is negligible (Prentice et al. 1986).
There are no known reports of any long-term effects of PIT-tags on juvenile salmon survival.

11-563  See response to General Comment 9 (section J.2).

11-54  See response to General Comment 1 (section J.2).

11-55  See response to General Comment 2 and 4 (section J.2).

11-56  See response to General Comment 1 (section J.2).

11-57  See responses to General Comments 1 and 3 (section J.2).

11-58 The effect of tern management was compared against fish passage improvements at the dam from
the standpoint of improvements in population growth rate of steelhead ESUs. Any modifications to
the dams as indicated by the commenter are identified in 2004 FRCRPS Biological Opinion (NOAA
Fisheries 2004b) and documents associated with the implementation of previous Biological Opinions
on that project. Further information on the 2004 FCRPS Biological Opinion can be found at NOAA
Fisheries website: http:/www.nwr.noaa.gov/1hydrop/hydroweb/default.html, and the salmon
recovery website: http://www.salmonrecovery.gov.

11-59  See response to comment 11-6, above.

J-90 Appendix J - Comments and Responses



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

Response to Comment Letter 11. Brian Sharp, Ecological Perspectives (Continued)

11-60

11-61

11-62

11-63

11-64

11-65

11-66

11-67

11-68

11-69

11-70

11-71

11-72

See response to General Comment 3 (section J.2).

See response to comment 11-58, above, for a response to the first paragraph of this comment. In
response to the second paragraph, the increase in population growth rate identified in Appendix C
by tern management increases the population growth rate of at least one percent. Any action that is
able to contribute this kind of a change in population growth rate is an important contribution to the
survival and recovery of ESA-listed salmonids.

See response to General Comment 3 (section J.2).

We would agree that favorable ocean conditions were a large contributor to the increased number
of ESA-listed salmonids returning to the Columbia River to spawn over the past few years.
However, the presence of favorable ocean conditions, does not alleviate the Federal government
of responsibility from taking actions that contribute to salmonid survival in the short-term and
buffering against changes in climate shifts that would impair the long-term recovery of these
species as described in the FEIS.

See response to General Comment 7 (section J.2).

Examining predation impacts to ESA-listed salmonids stemming from species other than Caspian
terns is outside the scope of this EIS and can be found in other documents. Predation impacts for
pinnepeds, gulls, cormorants, northern pikeminnow, walleye, and bass are discussed in the 2004
FCRPS Biological Opinion (NOAA Fisheries 2004b). Predation impacts of grebes, loons, and
mergansers are currently being studied (C. Thompson pers. comm.).

The sites San Francisco Bay are closed to the public and thus, human disturbance issues are
minimized.

‘We recognize that malice actions could be taken on the terns at East Sand Island because they have
been “villianized” by the public. This EIS is proposing an action to aid salmon recovery and thus,
demonstrates that a solution, which includes the protection of the regional tern population, to the
conflict with listed salmonids is possible. A perceived lack of action by management agencies would
more likely lead to disruptive actions detrimental to Caspian terns at East Sand Island.

We recognize that terns, as well as other seabirds, are a natural part of the native ecosystem (e.g.,
food web). However, threatened and endangered salmonids within this system are in need of some
assistance in recovery and thus, management of terns could aid in their recovery. See response to
General Comment 7 in regards to tern predation as it relates to adult returns.

The Guiding Principles are not meant to justify the proposed action but rather to set guidelines for
the development of management actions to resolve the conflict between tern predation and salmon
recovery.

Comments are noted and have been answered in responses above.

See response to General Comment 2 (section J.2).

See response to General Comment, 22 (section J.2).
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Comment Letter 12

Comments submitted by Cheryl Strong, San Francisco Bird Observatory, via email, September 3, 2004
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Response to Comment Letter 12. Cheryl Strong, San Francisco Bay Bird Observatory

12-1

12-2

12-3

124

12-5

12-6

12-7

See response to General Comment 19 (section J.2).

Other measures to aid salmon are addressed in the 2004 FCRPS Biological Opinion (NOAA
Fisheries 2004b). Measures include removable spillway weirs, guidance curtains to direct juveniles
away from turbines, bypass improvements including extended length screens, fish guidance
efficiency measures, and outfall relocations, spill improvements to increase survival through a
reduction in total dissolved gasses and injuries, transport improvements, habitat improvements,
and further research into avian predation and potential management actions to address avian
predation.

Analysis of hatchery management practices are outside the scope of this EIS. NOAA Fisheries is
currently developing new strategies for hatchery management practices. See the following website
for more information: http://www.nwr.noaa.gov/1srd/index.html

The preferred alternative identifies management actions in the estuary through 2010. Long-term
monitoring of the regional tern population will be conducted by the Service in association with other
regional seabird monitoring efforts in the Service’s Pacific Region.

Environmental conditions prevent the implementation of the scenario described in this comment for
East Sand Island. Dredged material associated with the main Columbia River Navigation Channel
is comprised of medium grained sand. This is the same material that comprises Rice Island, Miller
Sands Spit, and Pillar Rock Island dredged material disposal sites. Pipeline dredges can safely

be used upstream of Tongue Point (Columbia River Mile 18). Lower in the estuary, including East
Sand Island, tidal currents, wave action and ground swell render operation of pipeline dredges in
the main navigation channel hazardous. In addition to the environmental factors mentioned above,
the 1.75 mile pumping distance to East Sand Island is excessive and would potentially require a
booster pump. Costs associated with O&M actions on Rice Island, Miller Sands Spit, and Pillar
Rock Island are minimal compared to dredging related costs to place material at East Sand Island.
Further, the 6 acres of tern nesting habitat on East Sand Island require only about a foot of sand or
less than 10,000 cy for the entire 6 acres. This represents only a portion of the dredge material that
is produced during the O&M dredging of the channel upstream of Tongue Point.

The dredge material islands upriver remain viable disposal sites for maintenance of the Columbia
River navigation channel. Surface acreage of bare sand substrate at these three islands already far
exceeds the habitat requirements for the Caspian tern colony in the estuary.

The proposed reduction in habitat would occur after alternative sites have been enhanced, even
though terns have not used the site yet. See also response to General Comment 10 (section J.2).
Social attraction will be used at all alternate sites, except for Dungeness NWR and Brooks Island.

The 2 acres on Brooks Island includes ehancement to the current nesting area and additional areas
adjacent to the current site.

If lethal control were implemented, it would continue as long as needed to maintain the number of
terns at the proposed range (e.g., 2,500 to 3,125 pairs). Concurrently, changes in salmonid numbers
would be measured as well. We are unsure what the commenter means by a “significant increase in
salmon...” The extent and continuation of any lethal control practices would continue through 2010
as necessary.

Appendix J - Comments and Responses J-93



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

Response to Comment Letter 12. Cheryl Strong, San Francisco Bay Bird Observatory (Continued)

12-8  Yes, displaced terns from the Columbia River estuary are expected to find new nesting sites in San
Francisco Bay. These new colonies would be monitored, see Monitoring and Adaptive Management
plan in Chapter 2. Also see response to General Comment 14 for response to limiting factor
comment.

12-9  We focused our description of western snowy plovers to the Affected Environment of this EIS
(which, in California, only includes San Francisco Bay).

12-10  As on East Sand Island, gull control may be implemented, if needed to ensure success of nesting
terns and the establishment of new tern colonies. After colony establishment, gull control may not
be necessary. An assessment based on effects from gulls to the tern colony would be conducted
prior to initiating a gull control program. Social attraction is identified in the EIS as a potential
management measure for implementation at Don Edwards NWR and Hayward Regional Shoreline.
Predator control is already in place at all of these sites.

12-11  Our comparison of San Francisco Bay to the Columbia River estuary is based on similar habitat
(e.g., estuary based conditions).

12-12  Yes, see Monitoring and Adaptive Management Plan.

12-13  See response to Comment 11-25 in previous letter.

12-14 The numbers in the table represent the percentage of the tern’s diet that is comprised of salmonids.

12-15  No, abandonment of East Sand Island by all bird species as a result of the lethal control program
would be unacceptable. Hence, another reason for not selecting this alternative.
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Comment Letter 13
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Response to Comment Letter 13. Audubon Society of Portland

13-1  Responses to the comments and questions in this paragraph have been addressed in responses to
General Comments 1, 3,7, 9, 13, and 20 (section J.2).

13-2  Seeresponse to General Comment 10. Additionally, initial reduction of the tern nesting area on East
Sand Island to 4 acres would be smaller than the current area used (terns have nested on 3.9 to 4.7
acres from 2001 to 2004, Collis et al. 2002a, 2003a, 2003b, K. Collis pers. comm.). Thus, the preferred
alternative proposes to immediately reduce the current tern nesting area to 5 acres until alternative
habitat is enhanced elsewhere.
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Comment Letter 14
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Response to Comment Letter 14. Olympic Peninsula Audubon Society

14-1  We interpret this comment as supporting Alternative C with modifications rather than “a modified
version of Alternative A.” See response to General Comment 10 (section J.2).

14-2 See responses to General Comment 10 and 20 (section J.2).
14-3 See response to General Comment 22 (section J.2).

14-4 See response to General Comment 3 (section J.2).

14-5 See response to General Comment 4 (section J.2).

14-6 See response to General Comment 12 (section J.2).

14-7 See response to General Comment 11 (section J.2).
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Response to Comment Letter 15. Friends of Summer Lake
15-1 See response to General Comment 13 (section J.2).
15-2 See response to General Comment 13 (section J.2).

15-3  Caspian terns are native to the Summer Lake Basin and have nested in both the lake and
Summer Lake Wildlife Management Area in previous years. The creation of nesting islands
would provide terns with more stable and suitable nesting habitat. Thus, the proposed
action would not be introducing a “new population” or “new species of birds” to Summer
Lake as the comment letter suggests.
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| Comment Letter 16 |
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Response to Comment Letter 16. Pacific Seabird Group

16-1

16-2

16-3

16-4

16-5

16-6

See responses to General Comments 1, 5, and 7 (section J.2).

See responses to General Comments 4 and 9 (section J.2).

See responses to General Comments 4 and 7 (section J.2).

Opinions quoted from C. Tynan were her own and does not reflect NOAA Fisheries’ position on the
subject of tern predation. Also see response to General Comment 7 (section J.2).

See response to General Comment 22 (section J.2).

Comment noted regarding Alternative A as a “fall-back position.” Also see response to General
Comment 10 (section J.2) regarding suggested modifications to Alternative C.

Appendix J - Comments and Responses J-105



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

Comment Letter 17
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Response to Comment Letter 17. Jointly signed letter: American Bird Conservancy, Defenders of Wildlife,
National Audubon Society, Seattle Audubon Society, and Oregon Natural Resources Council

17-1

17-2

17-3

17-4

17-5

17-6

17-7

17-8

17-9

17-10

17-11

17-12

See response to General Comment 1 (section J.2).

See response to General Comment 5 (section J.2). In addition, previous comments submitted
regarding the NOAA Fisheries analysis was forwarded to and addressed by NOAA Fisheries. The
revised version which incorporates these comments is located in Appendix C.

See response to General Comment 5 (section J.2). Additionally, the type of anlaysis used in the
NOAA Fisheries Predation Analysis (Appendix C) is now gaining wider use because it provides a
common currency by which to weigh options and has proven successful in directing useful actions.
An example is the use of this type of analysis to develop turtle excluder devices. The life cycle
analyses used in this example suggested the contribution of the juvenile stage of turtle was more
important to the potential recovery of ESA-listed turtle populations rather than the previously
perceived egg stage and protection exclusively of the nesting habitats.

See response to General Comment 2 (section J.2).

See response to General Comment 6 (section J.2).

See responses to General Comment 1 and 7 (section J.2).
See response to General Comment 17 (section J.2).

See response to General Comment 17 (section J.2).

The opinions quoted from C. Tynan were her own and do not reflect NOAA Fisheries’ position on
the subject of tern predation. Also see response to General Comment 1 (section J.2).

Intensive diet studies of Caspian terns in the Columbia River estuary have been conducted and
document that management of terns would assist in salmon recovery (Collis et al. 2000, 2001, 2002a,
2002b, 2003a, 2003b, Roby et al. 1998, 2002, 2003b, NOAA Fisheries 2004, Fresh et al. 2003). We
have utilized all of these documents in our EIS analysis and have referenced them throughout

in support of the need for action. Studies of avian predators and management actions at various
dams conducted in the mid-Columbia is not related to management of nesting terns in the estuary.
Additionally, we did not analyze whether reduction of the East Sand Island tern colony would
have an adverse effect on the recovery of salmon (assoicated with the comment that less hatchery
salmon, predators of wild salmon, would be consumed by terns) because a recent NOAA Fisheries
determination includes both hatchery and wild salmonids in ESA-listed ESUs. Thus, hatchery
salmon are also protected by the Endangered Species Act (see response to General Comment 9
(section J.2).

We are aware of the research that has been conducted at upriver dams in the Columbia River.
Predator management at these sites is outside the scope of this EIS and does not have any effect on
tern predation in the estuary. Also see response to General Comment 9 (section J.2) and response to
comment 17-10, above.

See response to General Comment 9 (section J.2).
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Response to Comment Letter 17. Jointly signed letter: American Bird Conservancy, Defenders of Wildlife,
National Audubon Society, Seattle Audubon Society, and Oregon Natural Resources Council (Continued)

17-13  We agree and understand that there is a potential for displaced terns to move to locations in
which there would be potential for increased consumption of salmonids (e.g., mid-Columbia, Grays
Harbor) and have addressed this concern in the preferred alternative. We have proposed to include
in the preferred alternative to monitor tern colony sizes and potentially diets if terns initiate
nesting at Grays Harbor and San Francisco Bay. Studies in the mid-Columbia are currently on-
going and thus, is not included in the Monitoring and Adaptive Management Plan of this EIS.

17-14  See response to General Comment 4 (section J.2).

17-15  The Service and the Corps do not believe that we are violating the Settlement Agreement with
respect to the discussion of “tern predation in context with other factors influencing ESA-listed
salmonid recovery.” The EIS compares the benefits that would be gained through management
of terns, the hydropower system, and harvest. A thorough assessment of the effects of the Four
Hs on salmonids is contained in McClure et al. 2003, Fresh et al. 2004, and NOAA Fisheries 2004b
(FCRPS Biological Opinion). We have included documents these documents in our EIS analysis
to place our proposed action and tern predation in context with the Four Hs, as evidenced by their
reference throughout the EIS. Also see response to General Commen 3 (section J.2)

The 2004 FCRPS Biological Opinion (NOAA Fisheries 2004b) addresses the hydropower system
and mitigating measures that will be implemented (such as tern management). The Four Hs

are being addressed in a variety of forums, such as a recovery plan that has been developed by
the Lower Columbia River Fish Recovery Board in coordination with NOAA Fisheries (http: //
www.lefrb.gen.wa.us/Oct%2004%20Draft%20Plans/lower _columbia_salmon_recovery_a.htm).

17-16 At the time the referenced letter was written, the Service did not have all of the data that is now
available with respect to tern predation and salmon recovery. The Service continues to support the
recovery for Columbia River salmonids and is committed to an adaptive management approach that
is modified as new information becomes available. The Service is not ignoring analysis of the Four
Hs, nor the necessity to focus recovery efforts there. The Service, Corps, and NOAA Fisheries have
developed the preferred alternative regarding tern management in the Columbia River estuary to
complement other salmon recovery efforts in the Columbia River Basin. Refer to the 2004 FCRPS
Biological Opinion (NOAA Fisheries 2004b) and the Lower Columbia River Fish Recovery Board
salmon recovery plan (see above website) for a description of how tern management is integrated
with other actions to aid in salmon recovery.

17-17  See responses to General Comments 4 and 9 (section J.2).
17-18  See responses to General Comments 4 and 6(section J.2).

17-19 We are aware of the Settlement Agreement requirement regarding the recommendation of long-
term ownership of East Sand Island and addressed this in the jointly signed statement by the
Service and Corps in February 2003. As stated in that statement, the Service and Corps have
determined that long-term ownership of East Sand Island did not have to be analyzed in the EIS
and a recommendation prior to the completion of this EIS would be premature because long-term
management responsibilities associated with ownership of the island has not been specified. The
Service and Corps are prepared to make a final recommendation after a Record of Decision on this
EIS has been issued in February 2005. Also see response to General Comment 22 (section J.2).

17-20  See response to General Comment 19 (section J.2).
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Response to Comment Letter 17. Jointly signed letter: American Bird Conservancy, Defenders of Wildlife,
National Audubon Society, Seattle Audubon Society, and Oregon Natural Resources Council (Continued)

17-21

17-22

17-23

17-24

17-25

17-26

17-27

See response to General Comment 20 (section J.2).

We agree that more safe and productive sites for terns in the region need to be developed. We
conducted the feasibility study to examine habitat management opportunities in the region.

This intensive study included an analysis of all current, historie, and potential nesting sites in
Washington, Oregon, California, Idaho, and Nevada. We have also worked closely with State wildlife
agencies and local government and communities in attempts to develop safe and productive sites for
terns in the region. The sites included in the preferred alternative is the result of all these efforts
and represent the best list of potential management sites given both biological and socio-political
factors.

As described in the FEIS, terns are a highly adaptable and opportunisitic species that takes
advantage of ephermeral habitats and forage conditions over a wide geographic range. This
behavior lends to the likelihood that displaced terns would be able to find alternate sites identified
in the preferred alternative. Social facilitation would occur at sites in which there are currently no
terns nesting. This will aid in the attraction of displaced terns. Social facilitation has proven to be
very successful for this species and other terns (Kress 1983, Collis et al. 2002¢, Roby et al. 2002).
Additionally, banding data indicate that movement between distant sites has been documented. For
example, terns banded at Grays Harbor, Washington have been documented during the breeding
season on or near other colony sites in eastern Oregon, central California, southern California, and
Alaska (Suryan et al. 2004). Specific habitat enhancement/creation activities at alternate sites are
described in Appendix G.

See response to General Comment 20 (section J.2).

We interprete this comment as supporting Alternative C with modifications rather than “a modified
Alternative A.” See response to General Comment 10 (section J.2).

See response to General Comment 10 (section J.2).

See responses to General Comments 11 and 20 (section J.2).
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Response to Comment Letter 19. Barry Ulman

19-1

19-2

See response to General Comment 3 (section J.2). In response to the concern raised about salmon
farming, we refer the commenter to the following document prepared by the Lower Columbia Fish
Recovery Board entitled, Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin
Plan, Volume II — Subbasin Plan; Chapter A — Columbia Mainstem & Estuary Public Review
Draft Comments due by November 9, 2004. Refer to section “3.6.1.1 SAFE Hatchery Programs”

in the document, which can be found at the following website:http:/www.lcfrb.gen.wa.us/
0ct%2004%20Draft%20Plans/Subbasin%20Plan%200ct%2011%20pdf/Vol%2011%20A--Col%20Estu
ary%20mainstem.pdf. This portion of the document explains the history and operation of the select
area fishery in the lower Columbia River, included indentified impacts to ESA-listed salmonids.

We concur with the commenter in stating that terns have “strong homing instincts, and generally
return to the same territories” for nesting or feeding. However, terns have demonstrated the ability
to adapt to changes in environmental conditions and seek out new nesting sites when needed. The
species has demonstrated a remarkable adaptability in both locating and using what we would
consider atypical nesting habitat (e.g., Everett Naval Base, ASARCO Superfund site, rooftops,
barges, and wooden platforms). Thus, we expect displaced terns would be able to find new nesting
sites when nesting habitat on ESI is reduced.
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Response to Comment Letter 22. Jointly signed by Dan Napier and Judy Blais Napier

22-1

22-2

22-3

We acknowledge that the residents of Summer Lake and Oregon Department of Fish and Wildlife
are currently discussing issues associated with water management in the Wildlife Management
Area and Summer Lake. However, this issue is outside the scope of this EIS and is not associated
with this project. We are proposing development of tern habitat in Summer Lake Wildlife
Management Area because it is part of a tern redistribution effort associated with this EIS. Also,
see response to General Comment 13 (section J.2).

We acknowledge the commenters concerns regarding water management policy and practices of the
State Wildlife Management Area. However, these issues are outside the scope of the EIS and would
not be affected by the development of Caspian tern nesting habitat. Also see response to General
Comment 13 (section J.2).

The nesting islands that would be created for Caspian terns can also be used by other colonial
nesting waterbird species that use the Wildlife Management Area. Thus, the development of these
nesting islands would be beneficial, rather than detrimental, to other migratory bird species.
Additionally, Caspian terns already use this area, so they are native species to this ecosystem.
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| Comment Letter 23 |
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Response to Comment Letter 23. Peter and Sharon Harr

23-1 Caspian terns are native to the Summer Lake Basin and have nested historically at this site. Also
see response to General Comment 13 (Section J.2).
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Comment Letter 24
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Response to Comment Letter 24. Mark Burkhalter and Sue Hart

24-1 See response to General Comment 13 (Section J.2). In addition, the issue of water levels in

the lake is not associated with this project and outside the scope of this EIS.

Appendix J - Comments and Responses

J-133



Caspian Tern Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary Final EIS

| Comment Letter 25
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Response to Comment Letter 25. W. Renee Sorsey

25-1 See response to General Comment 13 (section J.2). In addition, we do not expect the creation
of small nesting islands in the Summer Lake Wildlife Management Area would result in
future costly programs
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| Comment Letter 26 |
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Response to Comment Letter 27. Range Bayer

27-1 See response to General Comment 10 (section J.2). In addition, the text in the FEIS has been
revised to delete the description that the acres on East Sand Island could potentially fall below 1
acre.

272  The text in Chapter 4 has been revised and corrected based on these comments. See page 4-11 and
4-12.
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Appendix K. Summary of Changes

All comments received on the Draft EIS (DEIS)
were carefully considered in revising the document.
All substantive comments were responded to either
by modifying the EIS or in Appendix J, Comments
and Responses. Based on the content and range of
comments received, changes made to the text of
the Final EIS (FEIS) were relatively minor and
primarily served to correct, support, or clarify the
analysis and recommendations made. The preferred
alternative (Alternative C) of the FEIS remains
consistent with that presented in the DEIS.

Changes between the DEIS and FEIS are
summarized below, by Chapter or Appendix. In
general, revisions are listed in the order they appear
in the document. This summary addresses the

most salient revisions to the document and is not

a comprehensive “errata sheet” of each and every
change made nor does it include editorial revisions
or typographical corrections.

Revisions to Executive Summary

The Executive Summary was revised to focus on
summarizing the preferred alternative of the FEIS.
This was done to provide the reader with a concise
summary of the preferred alternative rather than a
comprehensive summary of the entire FEIS.

Revisions to Chapter 1

Based on several comments, it appeared that the
Purpose of and Need for Action was not clear to all
readers in the DEIS. We revised several sentences
in the Introduction and section 1.2 to clarify the
Purpose of and Need for Action of this FEIS. The
main concepts that were clarified in the Purpose of
and Need for Action included:

1. Current levels of tern predation are still substantial
(rather than just a projected increase) and thus,
demonstrates the need for action;

2. Estimates in the NOAA Fisheries model apply
specifically to the four steelhead ESUs identified
in their report;

3. Data associated with the Caspian tern colony in
the Columbia River estuary was updated with
preliminary 2004 data that was received after the
DEIS was completed; and

4. Caveats associated with estimated benefits
from the reduction of tern predation based on
compensatory mortality.

‘We also revised section 1.3.2 to update the
description of the Corps’ responsibilities for tern
management in the Columbia River estuary under
the 2004 FCRPS Biological Opinion (which was
released after the DEIS was completed). Other
revisions to Chapter 1 included updating the

public outreach section to include outreach efforts
associated with the release of the DEIS and public
comment period. Other revisions in Chapter 1 were
associated with clarification of text.

Revisions to Chapter 2

We revised text in section 2.2, Similarities

Among Alternatives, by deleting the last action
(“Resumption of dredged material disposal on

Rice Island”). Based on comments received, it was
apparent that it appeared to readers that this action
was part of the proposed action of the DEIS. It

was not intended to be included in the proposed
action, but rather a description of an action that will
be occurring in the Columbia River estuary (and
thus affected our proposed action). Our revision

in the FEIS involved describing this action as an
introductory section in the description of the first
proposed action (“Prevent tern nesting in the upper
estuary”) in Section 2.2.

Revisions occur throughout the description of
Alternative C to clarify numerous issues that were
identified in the comments. These issues include:

1. Timing or schedule of proposed management
actions included in Alternative C;

2. Non-lethal measures that would be used on East
Sand Island to prevent terns from nesting outside
the designated tern nesting area,

3. Estimates in the NOAA Fisheries model apply
specifically to the four steelhead ESUs identified
in their report;

4. Caveats associated with estimated benefits
from the reduction of tern predation based on
compensatory mortality; and
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5. Data associated with the Caspian tern colony in
the Columbia River estuary was updated with
preliminary 2004 data that was received after the
DEIS was completed.

Revisions to the description of Alternative D
included updated information regarding estimated
numbers of terns that would be killed under

a lethal control program (based on corrected
calculations presented in Chapter 4). Revisions
were also made to section 2.4, Monitoring and
Adaptive Management Plan to clarify components
to the monitoring plan proposed for the preferred
alternative and to section 2.5.2, Maximum
Redistribution of Terns throughout the Region to
clarify the proposed actions associated with that
alternative.

Revisions to Chapter 3

Revisions to Chapter 3 were associated with
addition of new information that became available
since the DEIS was completed or clarification of
existing information regarding descriptions of
the Affected Environment. These changes were
primarily associated with updating tern diet and
colony size data associated with 2004 studies at
the Columbia River estuary, Dungeness NWR,

and San Francisco Bay; correcting text describing
ESA-listed salmonids in the Affected Environment;
the addition of several mammalian species to the
California mammal section based on comments; and
updated information regarding ESA-listed wildlife
in the Affected Environment based on subsequent
ESA-consultation that was initiated after the DEIS
was completed.

Revisions to Chapter 4

Revisions to Chapter 4 were associated with
clarification or updating descriptions of the effects
to the affected environment. These changes were
associated with the following analyses: effects to
terns (including clarification of the tern population
model under Alternative A); corrections to the
lethal control program and projected number

of terns that would be killed if the program was
implemented; description of effects to non-listed
and ESA-listed salmonids at Dungeness NWR,
Columbia River estuary, and San Francisco Bay
based on 2004 data that was received after the
DEIS was completed. Revised text also clarified
caveats associated with estimated benefits from the
reduction of tern predation based on compensatory
mortality.; effects to other bird species in California

under Alternative C; clarification and more detailed
text describing effects to ESA-listed wildlife (in
particular, the California least tern, western snowy
plover, California clapper rail, and salt marsh
harvest mouse) based on ESA-consultation that was
initiated after the DEIS was completed; and Table
4.6 was revised to include a summary of effects for
all components of the Affected Environment.

Revisions to Chapter 5
Section 5.3.4 was revised to include a specific plan
that was released since the completion of the DEIS.

Revisions to Appendices

Minor changes were also made to the appendix
material and are summarized below. No changes
were made to Appendices D, E, F, H, and L.

Several terms were added to the glossary in
Appendix A.

Appendix B was updated to add pertinent references
that became available after the release of the DEIS.

Based on several comments, revisions were made in
coordination with NOAA Fisheries to Appendix C on
pages C-7, C-8, C-11, C-12, and C-15 and are shown
as italicized text.

Appendix G was updated to include more specific
details regarding proposed actions at alternate sites
that were developed since the completion of the DEIS.

Appendix J was added. This includes a summary of
public comments and responses to comment.

Appendix K, this appendix, was added to summarize
significant changes in the FEIS.
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