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EXECUTIVE SUMMARY

The Double-crested Cormorant (Phalacrocorax auritus; DCCO) is the most abundant of the six
cormorant species in North America and has the broadest distribution, ranging across the entire
continent. DCCOs were reduced in numbers and range during the 19" and early 20" centuries
due to human encroachment and persecution, and widespread use of chlorinated hydrocarbons
(e.g., DDT and its metabolites). Since the 1960s, DCCO numbers have increased with better
environmental regulations and protection under the Migratory Bird Treaty Act.

This plan pertains to all DCCOs within the Pacific Flyway, which includes the Alaska
Population, Western Population, Mexico/Southern California Population, and portion of
Montana east of the continental divide. Colony sizes and distribution of DCCOs fluctuate
considerably across the Pacific Flyway. Population growth within the Pacific Flyway is largely
attributed to the population increase of the East Sand Island colony in the Columbia River
estuary, now the largest DCCO colony in the world. However, declines of DCCO colonies have
been documented over much of southern Alaska, British Columbia, Washington, and southern
California. Overall DCCO abundance in the Pacific Flyway is much smaller than it was
historically.

DCCO depredation at localized areas within the Pacific Flyway is creating conflicts with federal
Endangered Species Act (ESA)-listed and special status fish and supplemental fisheries. This
plan was developed to address these localized conflicts while managing DCCO numbers and
distributions at the Flyway scale. The goal of this plan is to maintain DCCOs as a natural part of
the waterbird biodiversity of the Pacific Flyway, while minimizing substantial negative
ecological, economic, and social impacts of DCCOs. This plan provides a synopsis of DCCO
biology, status, resources conflicts, management options, regulatory requirements, and
recommended management strategies. Three objectives were developed to achieve the
overarching goal: a Population Assessment Objective, an Impact Reduction Objective, and a
Flyway Coordination Objective.

The purpose of this plan is to provide agencies with information and guidance to facilitate
management of DCCOs in the Pacific Flyway. This plan provides a framework for states and
other entities to follow when addressing fish depredation issues involving DCCO and is not
intended to dictate specific management actions or policies. Management of DCCOs will be best
achieved through coordinated, collaborative, and broad-scale management efforts, as outlined in
this plan. This plan is a working document and should be reviewed regularly (every 5 years) and
revised as needed to incorporate new information and concerns.



INTRODUCTION

Scope

The Pacific Flyway encompasses lands and waters of Alaska, Canada, the contiguous U.S., and
Mexico east of the Pacific Ocean and west of the continental divide, primarily. In Montana, the
counties of Hill, Chouteau, Cascade, Meagher, and Park form the eastern edge of the Pacific
Flyway. In New Mexico, the continental divide forms the boundary except at the Jicarilla
Apache Indian Reservation. The Pacific Flyway includes four Double-crested Cormorant
(Phalacrocorax auritus; herein DCCQO) management units (Populations): 1) Alaska Population
(P. a. cincinnatus), 2) the Western Population (P. a. albociliatus), 3) Mexico/Southern California
Population (P. a. albociliatus), and 4) the portion of Montana within the Pacific Flyway east of
the continental divide (subspecies designation is currently unknown). This plan encompasses all
DCCOs breeding and wintering in the Pacific Flyway.

Purpose

The purpose of this plan is to provide agencies with information and guidance to facilitate
management of DCCOs in the Pacific Flyway. The plan provides a framework for states to
follow when addressing fish depredation issues involving DCCOs and is not intended to dictate
management policies. Strategies are provided to aid in developing and coordinating research,
monitoring, and management of DCCOs across the Pacific Flyway.

Goal

The goal of this plan is to maintain DCCOs as a natural part of the waterbird biodiversity of the
Pacific Flyway, while minimizing substantial negative ecological, economic, and social impacts
of DCCOs.

Guiding Principles

In 2010, the Pacific Flyway Council (Council) approved an Avian Predation Policy (see
Appendix D) to guide Pacific Flyway responses to issues related to migratory bird depredation
on fish resources. The Council also approved the development of a comprehensive DCCO plan
to be written under the guidance of the Policy and the Guiding Principles incorporated therein:

1) Vision and values are clearly and objectively defined.

2) Avian depredation issues are best addressed within the context of population and
distribution objectives established for the Flyway.

3) Dialogue among states, provinces, federal, and Tribal partners is critical.

4) Responses to perceived avian depredation issues are based on sound science.

5) When evaluating the need for management action in response to avian depredation on
fish resources, consideration is given to: assessment of population-level impacts for both
migratory birds and fish, threatened and endangered species conflicts, native species
conflicts, non-native sportfish impacts, and cost-benefit analyses for proposed
management strategies.

6) Methods for reducing avian depredation on fish resources are always implemented within
existing regulatory frameworks.



STATUS AND THREATS

Taxonomy and Distribution

Continental.—The DCCO is the most abundant of the six cormorant species in North America
and has the broadest distribution, ranging across the entire continent (Hatch and Weseloh 1999).
Five DCCO subspecies are recognized in North America: 1) P. a. auritus (central and
northeastern North America), 2) P. a. cincinnatus (Alaska), 3) P. a. albociliatus (Pacific), 4) P.
a. floridanus (Southeast), and 5) P. a. heuretus (Bahamas; Wires et al. 2001). There are two
recognized breeding populations of P.a. auritus (i.e., Interior and Atlantic; USFWS 2003,
Atlantic and Mississippi Flyway Council 2010; Fig. 1). Within the Pacific Flyway, there are two
DCCO subspecies: P. a. cincinnatus, (Alaska, Yukon, and northern British Columbia) and P. a.
albociliatus (southern British Columbia to Mexico and west of the continental divide; Fig. 1).
Separate management of P. a. albociliatus, P. a. cincinnatus, and interior U.S. DCCO
populations has been generally supported (Carter et al. 1995, USFWS 2003, Anderson et al.
2004a, Mercer 2008, Adkins and Roby 2010). This is based on geographic and demographic
separation, satellite-tracking results (Adkins and Roby 2010), leg band recoveries (Dolbeer 1991,
Clark et al. 2006), and population status (see Historical Trends and Population Status).

Figure 1. Breeding range of the five DCCO subspecies in North America (appended from
Mercer 2008).

Pacific Flyway.—There are four management units (Populations) within the Pacific Flyway: 1)
the Alaska Population (P. a. cincinnatus), 2) the Western Population (P. a. albociliatus), 3) the
Mexico/Southern California Population (P. a. albociliatus), and 4) the portion of Montana within
the Pacific Flyway east of the continental divide (subspecies determination is currently unknown;
Fig. 2). The Alaska Population includes DCCOs in Alaska, Yukon, and northern British



Columbia. The Western Population includes DCCOs from southern British Columbia to the
U.S.-Mexico border, and from the Continental Divide west to the Pacific coast (Adkins and
Roby 2010). Further research is required to more accurately delineate the geographic ranges and
genetic subspeciation of the Mexico/Southern California Population and the portion of Montana
within the Pacific Flyway east of the continental divide (Hatch and Weseloh 1999, Wires et al.
2001, Wires and Cuthbert 2006, Mercer 2008).

Figure 2. DCCO management units and subspecies within the Pacific Flyway.
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Biology and Ecology

Description and life history.—DCCOs are a large, black/dark-brown, colonial-nesting, mainly
fish-eating bird often found in close proximity to marine or freshwater foraging sites. Typical
adult body length is 70-90 cm and body mass is 1.2-2.5 kg (Hatch and Weseloh 1999).
Distinguishing plumage includes an orange-yellow skin patch on the face and throat and two
rows of long feathers on the crown (i.e., the double-crest), although the latter varies among
geographic regions (Palmer 1962). In British Columbia, Van der Veen (1973) found mean adult
life expectancy to be 6.1 years, and the oldest recorded banded DCCO was 17 years and 9



months. Van der Veen (1973) estimated first-year survival rate of 48%, second-year survival of
74%, and subsequent annual survival of 85%.

Habitat.—During the breeding season, DCCOs use a variety of habitat types, including ponds,
lakes, slow-moving rivers, lagoons, estuaries, small rock and sand islands, and open coastline.
DCCOs nest on man-made structures and the ground and within trees and emergent vegetation
(Hatch and Weseloh 1999, Wires et al. 2001, USFWS 2003). DCCOs require suitable nest sites
free from predators and disturbance. Nesting sites are typically located proximate (i.e., <10-25
km) to foraging areas with abundant prey. Winter habitat is similar to breeding habitat. Roosting
and loafing sites include exposed rocks, sandbars, shoals, coastal cliffs, offshore rocks, channel
markers, pilings, wrecks, high-tension wires, utility poles, fishing piers, and trees close to
foraging areas (Wires et al. 2001).

Breeding.—The timing of egg-laying within the Pacific Flyway varies by latitude, with northern
DCCOs laying eggs later in the year compared to southern DCCOs (Table 1). Egg-laying begins
typically two to four weeks after arrival at breeding sites (Hatch and Weseloh 1999). Mean age
at first breeding is 2.74 years, with the majority of females breeding within their third year (van
der Veen 1973). Continentally, Hatch and Weseloh (1999) found mean clutch size to be 2.7-4.1
eggs and fledging success to be 1.2-2.4 young/nest. Young chicks are highly altricial and require
adults for sustenance, heat, shade, and protection from predators. DCCQOs commonly renest if
clutches fail early in the year, but only raise one brood per breeding season. See Appendix A for
a list of DCCO breeding colonies by state/province.

Table 1. Timing of DCCO egg-laying at locations within the Pacific Flyway.

Time Period Location Reference

Late April to early May British Columbia Campbell et al. 1990
mid-April to early May East Sand Island, OR BRNW 2009
Late March to late June South Farallon Islands and San Francisco Bay, CA Stenzel et al. 1995
February to early March Arizona Corman 2005
December to January Salton Sea, CA Adkins and Roby 2010

Community dynamics.—DCCOs are typically communal nesters, but the number of breeding
pairs at specific locations varies considerably (1 to >10,000; Wires et al. 2001, USFWS 2003,
Adkins and Roby 2010). Historical accounts from Isla San Martin in Baja California during the
early 20" century describe colonies exceeding 200,000-350,000 pairs, although the exact
number has been contested (Wright 1913, Carter et al. 1995, Hatch 1995, Wires and Cuthbert
2006). The largest current DCCO breeding colony in North America resides on East Sand Island
in the Columbia River estuary with 13,596 breeding pairs in 2010 (BRNW Real Time Research
Inc., 2011). During the breeding season, nesting colonies act as the main center of activity.
However, other roost areas away from colonies develop throughout the breeding season,
particularly later in the year (Hatch and Weseloh 1999, USFWS 2003). It is suspected that these
other roost areas consist of non-breeders and/or failed nesters (USFWS 2003). During the winter,
DCCOs congregate in large numbers at nocturnal roosts, diurnal loafing sites, and feeding areas.
Nesting colonies, foraging areas, winter roost sites, and DCCO abundances fluctuate spatially
and temporally dependent upon disturbance levels and habitat conditions. Habitat conditions and
breeding success may vary in response to inter-annual climatic conditions such as flood and



drought events and large-scale climatic cycles, such as EIl Nifio Southern Oscillation or Pacific
Decadal Oscillation (Wilson 1991, Carter et al. 1995).

Movement, migration and wintering.—Migration patterns of DCCOs in the Pacific Flyway are
less understood than other portions of the U.S. (Ainley and Boekelheide 1990, Campbell et al.
1990, Gilligan et al. 1994, Hatch and Weseloh 1999). DCCOs in the Pacific Flyway are thought
to be less migratory compared to DCCOs within other regions (Johnsgard 1993, Hatch 1995).
The Alaska Population appears to migrate little outside of Alaska and northern Canada (Wires et
al. 2001). DCCOs breeding in the mountain states are thought to migrate to the West Coast, but
this has not been concretely documented (Mercer 2008). Within the Western Population,
satellite-tracking of DCCOs marked at East Sand Island in the Columbia River estuary and other
banding data from Oregon show very little movement east of the Cascade-Sierra Nevada ranges,
but show prominent north-south movement extending from the Strait of Georgia in British
Columbia to the mouth of the Colorado River in Baja California Norte, Mexico (Clark et al.
2006, Adkins and Roby 2010). The predominant overwintering areas for DCCOs marked on East
Sand Island were the Salish Sea region on the northern Washington coast and west of the
Cascade Mountains in Oregon and Washington along the Columbia and Willamette rivers
(Adkins and Roby 2010).

Feeding.—DCCOs are opportunistic, diurnal feeders. Their diet includes a wide variety of prey,
including >250 species of fish from >60 families (Hatch and Weseloh 1999). Prey are
predominantly small, slow-moving, or schooling fish ranging 3—40 cm, most commonly <15 cm
(Hatch and Weseloh 1999). Insects, crustaceans, and amphibians are sometimes eaten (Palmer
1962). Important prey species include littoral, littoral-benthic, or estuarine fish such as shiner
perch (Cymatogaster aggregate), sculpin (Cottidae spp.), gunnel (Pholidae spp.) and salmonids
(Oncorhynchus spp.) along the Pacific Coast, sand lance (Ammodytidae spp.) in British
Columbia, and clupeids (Opisthonem spp.) in Sonora, Mexico (Wires et al. 2001, BRNW, Real
Time Research, 2011). Adult DCCOs require approximately 320 g (range 208-537 g) of
fish/day, or 20-25% of their body mass/day (Hatch and Weseloh 1999). DCCOs typically feed in
shallow (<8 m), near shore (<5 km) coastal areas, estuaries, and freshwater sources (Hatch and
Weseloh 1999). Colonies and nighttime roosts are most often found near (i.e., <10-25 km)
feeding areas, but DCCOs have been recorded foraging <62 km from colonies (Hatch and
Weseloh 1999, Anderson et al. 2004b, Lyons et al. 2007).

Threats and Limiting Factors

Maintaining high quality, protected nesting sites and a network of wetland habitats with secure
water sources is essential for sustaining viable waterbird populations (Ivey and Herziger 2006).
Tremendous loss and degradation of wetlands and coastal habitats have occurred throughout
North America and the Pacific Flyway (Dahl 1990, Kushlan et al. 2002, Shuford 2010), and the
continued, competing demands for water and land in support of agriculture, development, and
recreation are the greatest threat to regional waterbird populations (Ivey and Herziger 2006,
Shuford 2010). Outlined below are specific threats and limiting factors for DCCOs.

Hatch and Weseloh (1999) found that the age of first breeding, occurrence of non-breeding, and
clutch abandonment were density dependent parameters most sensitive to colony density.
Abundance and availability of prey species and accessibility to high quality breeding and
roosting sites determine large-scale population abundances. Predation and continued disturbance



at breeding sites are the major mortality factors for DCCO eggs and hatchlings. Gulls (Larus
spp.), crows (Corvus spp.), Common Ravens (Corvus corax), and Bald Eagles (Haliaeetus
leucocephalus) are regularly occurring avian predators in many nesting areas (USFWS 2003).
Some colony failures in Washington and British Columbia have been associated with avian
predation and disturbance by Bald Eagles, Glaucous-winged Gulls (Larus glaucescens), and
Northwestern Crows (Corvus caurinus; Carter et al. 1995, Moul 2000, SCCP 2010).

Pesticides and contaminants, particularly dichlorodiphenyltrichloroethane (DDT) and its
metabolites, contributed substantially to the decrease in DCCO numbers during the mid-20"
century (see Historical Trends and Population Status). Contaminants continue to pose threats to
DCCOs and other waterbirds (Kushlan et al. 2002, Ivey and Herziger 2006). Direct killing by
humans and human disturbance at nesting sites were cited as common threats (Hatch and
Weseloh 1999). Water conditions, such as drought and flooding, particularly within interior
states of the Pacific Flyway, affect DCCO numbers and distribution by changing habitat
conditions and the abundance and availability of prey species (Ivey and Herziger 2006, Shuford
2010). Entanglement with fishing gear is another cause of mortality, but this has not been well
quantified.

Disease transmission.—Newcastle disease is the most prevalent disease of DCCOs, and
transmission among individuals at colonies can be widespread. Glaser et al. (1999) documented
die-offs >20,000 individuals in the Great Lakes and Interior U.S. regions. Transmission of
Newcastle disease from DCCOs to poultry has been shown, and transmission to other bird
species is likely but has not been formally documented (Heckert et al. 1996, Kuiken 1999).
Newcastle disease was first documented in the Atlantic Population in the 1970s, the Interior
Population in the 1990s, and the first cases of Newcastle disease infection west of the continental
divide occurred in 1997 at the Salton Sea, Columbia River estuary, and Great Salt Lake (Kuiken
1999). Since 2003, the disease has been commonly found in DCCO fledglings from East Sand
Island, but no large-scale outbreaks of the disease have occurred there or elsewhere in the Pacific
Flyway (Adkins and Roby 2010). Instances of other diseases in DCCOs have been documented
to a lesser extent, such as avian cholera in Saskatchewan (Wildlife Health Centre Newsletter
2005), West Nile virus in Florida (Allison et al. 2005), and botulism at the Salton Sea in
California (Shuford 2010)

Historical Trends and Population Status

Continental. —DCCOs were observed in New England during the 17" century, and in the Pacific
Flyway at the mouth of the Columbia River by Lewis and Clark in 1805 (Wires et al. 2001).
While precise counts are not available for most colonies prior to the 20"century, records suggest
historic populations were much larger than they are presently (Wiers and Cuthbert 2006). For
example, in the early 20" century the DCCO colony at Isla San Martin, Baja California was
estimated at 200,000-350,000 breeding pairs, nearly as large as the current continental
population (Wright 1913, Hatch 1995, Carter et al. 1995, Wires and Cuthbert 2006). Substantial
reduction in numbers and range occurred in the 19" and early 20" centuries due to large-scale
human encroachment and persecution (Hatch and Weseloh 1999). More serious declines
occurred in the 1950s and 1960s as a result of continued environmental degradation and the
widespread use of chlorinated hydrocarbons (e.g., DDT and its metabolites). Since the 1960s and
1970s, numbers have increased significantly with better environmental regulations and
protection under the Migratory Bird Treaty Act (MBTA; 16 U.S.C. 703 et seq.; 40 Stat. 755) in



1972. DCCO populations in the Great Plains, Great Lakes, and Atlantic Coast areas have
experienced the most rapid growth due to advantageous changes in fish assemblages (i.e., high
proportions of smaller fish species in the Great Lakes) and increased numbers of aquaculture
facilities, particularly in the south and southeast U.S. (Hatch and Weseloh 1999, USFWS 2003).
Continentally, from 1999-2009, DCCOs increased at a rate of approximately 8.7% per year
(95% CI = 3.1 to 16.3), largely resulting from the growth of the Interior and Atlantic populations
(Sauer et al. 2011).

During 1989-1995, the total continental population of DCCOs, including all five subspecies was
1-2 million, with an estimated 372,410 breeding pairs (Tyson et. al. 1997, USFWS 2003; Table
2). There is uncertainty, however, in the exact correlation between the number of breeding pairs
and the total continental population (see Hatch and Weseloh 1999, USFWS 2003). Published
estimates range from 1-4 nonbreeders per breeder (USFWS 2003), therefore overall population
totals may be much larger than the breeding pair estimates provided. During 1989-1995, 91% of
all breeding DCCOs resided in the Atlantic and Interior regions, 4% in the Southeast, and 5% in
the West Coast-Alaska region (Table 2).

Table 2. DCCO breeding population estimates for North America, 1989-1995 (Tyson et al.
1997).

Region Estimated # of breeding pairs Percent of continental
population

Atlantic 85,510 23%

Interior 256,212 68%

Southeast 13,604 4%

West Coast-Alaska® 17,084 5%

TOTAL > 372,410 100%

%includes AK, B.C., WA, OR, ID, CA, NV, UT, AZ

Pacific Flyway.—DCCO abundance in the Pacific Flyway is at least an order of magnitude
smaller than it was historically (Wires and Cuthbert 2006). During the past two decades, DCCO
colonies within the Pacific Flyway have fluctuated. The flyway experienced a large-scale
redistribution of DCCOs, with documented colony declines in many areas and a large population
increase at East Sand Island in the Columbia River estuary. The Western Population increased
during the past two decades, largely due to growth at the East Sand Island colony. Colony
declines were documented over much of southern Alaska, British Columbia, Washington, and
southern California (Carter et al. 1995, Hatch and Weseloh 1999, Wires et al. 2001, Anderson et
al. 2004a, Wires and Cuthbert 2006). The DCCO colony at Mullet Island in the Salton Sea and
other areas in Southern California exhibited growth during the late 1990s, likely due to influxes
of DCCOs from Mexico (Carter et al. 1995, Wires and Cuthbert 2006, Mercer 2008). DCCO
abundances decreased to zero at Mullet Island,in the early 2000s (Molina and Sturm 2004) and
then increased throughout the late 2000s (Adkins and Roby 2010).

DCCO population estimates relevant to the Pacific Flyway are provided in Table 4. Comparisons
across studies are difficult because colonies are typically not estimated during the same years,
different population parameters are measured (e.g., breeding pairs, number of individuals,
number of nests, etc.), geographic delineations are different, and important areas supporting large



numbers of DCCOs are not regularly monitored (e.g., Mexico). DCCO populations within the
Pacific Flyway are discussed below in more detail.

Western Population.—The Western Population was estimated at 29,240 breeding pairs in 2009
(Adkins and Roby 2010; Table 4). Ninety percent of the Western Population resided within the
provinces/states of British Columbia, Washington, Oregon, and California (Table 3; Fig. 3).
Seventy-one percent of DCCOs bred at coastal sites and 29% bred at inland sites (Adkins and
Roby 2010).

During the past two decades, the Western Population increased nearly 60%, or approximately
10,000 breeding pairs, and large-scale distributional changes occurred (Adkins and Roby 2010).
The average annual growth rate was 3% during the past two decades, although the growth rate
has slowed in recent years (Adkins and Roby 2010). Growth of the Western Population was
largely attributed to the growth of the DCCO colony at East Sand Island. During 1989-2010, this
colony grew from 90 to 13,596 breeding pairs (BRNW Real Time Research Inc., 2011). The
colony at East Sand Island currently has the largest concentration of DCCOs in the world,
accounting for 41% of the Western Population (Adkins and Roby 2010). Growth has largely
been attributed to immigration from other colonies (Carter et. al. 1995, Moul 2000, Anderson et
al. 2004a, Adkins and Roby 2010). Anderson et al. (2004a) speculated that the increase in DCCO
abundance at East Sand Island resulted from more stable and predictable food resources in the
Columbia River estuary compared to coastal and interior nesting areas throughout the Flyway
that are influenced to a greater extent by fluctuating oceanic and climatic conditions.

A number of DCCO colonies within the Western Population experienced declines of nesting
pairs during the late 1990s and early 2000s (e.g., the Chain Islets in the Gulf Islands, Five Finger
Islands, and Mandarte Island, British Columbia; Juan de Fuca Strait Islands, Washington;
Sheepy Lake, Lower Klamath Lake National Wildlife Refuge (NWR), and Rice Island, Oregon;
South Farallon Island, and Mullet Island, California) and few new colonies were established
(Wires et al. 2001, Chatwin et al. 2002, Anderson et al. 2004a, Wires and Cuthbert 2006, SCCP
2010). Declines at some of these colonies have been attributed primarily to immigration to East
Sand Island (Carter et. al. 1995, Moul 2000, Anderson et al. 2004a, Adkins and Roby 2010).
Declines and changes in distribution have also been attributed to depredation and human
disturbance (Moul 2000, SCCP 2010) and EI Nifio events (Wilson 1991).



Table 3. DCCO breeding pair abundance for states within the Western Population, 1987-1992 and 1998-2011.

# of
Location colonies  1987-92 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Interior States®
(Pacific flyway
portions only)
Idaho 13 - - - 5 - - - - 5 1,008  (1,180)  (1,418) 1,613
Montana 4 - - - - - - - - - a7 - - (32) 108° 158"
Nevada 11 - 911 1,677 - - - - - 269 (720) (872) (165) 660 >1,030°
Utah 5 - - - - - - - - - - - - 177
Colorado 1 - - - - - - - - 21 18 19 29 41
Arizona 10 - - - - - - - - - - - - 325 600°
Coastal States
British
Columbia 10
Coastal 1,981 (586) (332) 617 - - - - - - - - 403
Interior 4 9 10 11 12 23 25 - 59 117 99 123 -
Washington 15
Coastal 1,564 496 283 - - - (954) - - - - - 788
Interior (425) - - - - - (250) (300) 1,218 1,554 1,367 1,428 1,196
Oregon 34
Coastal 6,303 - - - - - 13,256 - - 15,886 - - 14,730
Interior (725) - 913 - - - (883)  (1,043) - - - - 1,041
California 91
Coastal 4,405 - - - - - 6,575 - - - - 4,994 -
Interior (1,059)  (4,140)  6,865° - - - - - - - - - (2,287)

The number of colonies and breeding pair estimates from 1987-1992 and 1998-2009 were taken from Adkins and Roby (2010). Estimates from 2010 and 2011 were provided by
state committee representatives. Years with few or no data were omitted. A dash indicates that no data were recorded for that year. Totals in parentheses are incomplete due to
missing data because of either (1) a lack of estimates for a large number of sites, (2) no estimate for a site likely to represent a large portion of breeding pairs for the area, or (3)
only a visual approximation of breeding pairs was available for a given site(s) rather than a precise count.

& one documented case of DCCO breeding was observed in the Pacific Flyway portion of New Mexico (see Appendix A)

b estimates from MFWP, unpubl. data.

¢ estimate from NDOW, unpubl. data.

d estimate from ADFG, unpubl. data.

e Shuford (2010) reports 7,303-11,261 breeding pairs during 1997-1999.
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Figure 3. Distribution and relative size of DCCO breeding colonies in the Western

Population, 1998-2009 (modified from Adkins and Roby 2010%).
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See Table 3 and Appendix A for estimates after 2009.

Alaska Population.—P. a. cincinnatus is the only DCCO subspecies known to inhabit Alaska.
Carter et al. (1995) estimated a total population of 5,848 individuals, and Wires and Cuthbert
(2006) estimated 3,029 breeding pairs (Table 4). Between 1970 and 2000, DCCOs bred at 106
different colonies in the south coastal and southwestern part of the state. The vast majority of
these colonies were small, with 93% having <100 breeding pairs (Fig. 4). The breeding
population of DCCOs in Alaska is thought to have declined from historical estimates and may
still be declining, and breeding distribution appears more restricted than it was historically
(Wires et al. 2001, Wires and Cuthbert 2006). Declines are possibly due to climate change and
introduction of predators (Wires et al. 2001, Wires and Cuthbert 2006). Area-wide surveys,
particularly of the interior portion of Alaska, are lacking, so population estimates and trends are
more speculative. Alaska is the only state in the Pacific Flyway that allows harvest of cormorants
under subsistence hunting and small game regulations. During 1995-2000, 1,753 individuals and
22 eggs of Pelagic Cormorants (Phalacrocorax pelagicus) and DCCOs combined were harvested
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per year on average (ADFG, unpubl. data). P. a. cincinnatus breeds only in Alaska but winters as
far south as British Columbia (Hatch and Weseloh 1999). Exact wintering and migratory
abundances of P. a. cincinnatus in British Columbia and Yukon are unknown.

Figure 4. Distribution and relative size of DCCO breeding colonies in Alaska (Bering
Seabird Colony Catalog Database 2010).
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Mexico/Southern California Population.—Information of DCCO breeding abundance,
distribution, and population trends within Mexico are largely lacking. Tyson et al. (1997) and
Adkins and Roby (2010) both excluded this area from their population assessment due to lack of
available data. DCCOs are commonly found along both coasts of Baja Sur, and along the Gulf
Coast of Tamaulipas and Campeche (Wires et al. 2001). Carter et al. (1995) estimated 6,788 total
individuals in Baja California and 7,150 total individuals in Sonora and Sinaloa, Mexico (Table
4). Historical abundances on Isla San Martin, Baja California (200,000-350,000 breeding pairs)
dwarfed any present day colony by an order of magnitude (Wright 1913, Hatch 1995, Carter et
al. 1995, Wires and Cuthbert 2006). The colony at Isla San Martin decreased dramatically due to
human disturbance and introduced predators, disappearing entirely in the late 1970s (Everett and
Anderson 1991). Re-establishment took place in the late 1980s or early 1990s, and six hundred
breeding pairs were observed in the late 1990s (Palacios and Mellink 2000). Current estimates of
breeding pairs on Isla San Martin are unknown. Censuses during the 1970s suggested that Isla
Alcatraz was one of the largest DCCO nesting colonies in the Gulf of California. In 2002-2003,
there were 1,683 active nests, which represented 30-40% of coastal nesting DCCOs in the Gulf
of California (Pfister et al. 2005). In southern California, breeding DCCOs increased from 416
birds in 1975-1977 to 2,528 birds in 1991, including dramatic increases at the Salton Sea (Carter
et al. 1995). In 1999, there were 5,425 DCCO breeding pairs at Mullet Island in the Salton Sea
(Shuford et al. 2000). The rate of DCCO increase in southern California could not be explained
by local productivity alone and was attributed to immigration from Mexico (Carter et al. 1995,
Wires and Cuthbert 2006, Mercer 2008). DCCO abundances at the Salton Sea declined in the
2000s (e.g., zero breeding pairs in 2000 and 2001; Molina and Sturm 2004). In 2009, there were
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2,000 breeding pairs (Adkins and Roby 2010). The boom and bust pattern of DCCO abundances
at the Salton Sea have been linked to prey abundance and El Nifio cycles (Molina and Sturm
2004).

Montana - east of the Continental Divide.—During 2009-2011, 712—-757 DCCO breeding pairs
resided within the Pacific Flyway portion of Montana east of the continental divide. There are
four DCCO colonies in this portion of the state: Arod Lake, Canyon Ferry Wildlife Management
Area (WMA), Freezout WMA, and Red Rock Lakes NWR (see Appendix A for colony
abundances).

Table 4. Published DCCO estimates in the Pacific Flyway, 1970-2009.

Region Estimated Number Description Survey Years Source
Pacific Flyway
British Columbia, total individuals (43,358
Washington, Oregon, individuals at 126 coastal
California, Baja 49,094 colonies and 5,736 1970-1992 Carter et al. 1995
Mexico, and Sonora individuals at 22 interior
and Sinaloa, Mexico colonies)
West Coast-Alaska
(AK, B.C., WA, OR, 17,084 breeding pairs 1990-1997 Tyson et al. 1997
ID, CA, NV, UT, AZ)
West Coast
(B.C., WA, OR, ID, 22,000 breeding pairs 1990-1998 Hatch and Weseloh 1999

CA, NV, UT, AZ)

breeding pairs (248

P.a. albociliatus 33,000 1970-1999 Wires and Cuthbert 2006

colonies)
Western Population
. . 1987-1992 and .
29,240 breeding pairs 1998-2009 Adkins and Roby 2010
Alaska
total individuals (5,622
individuals at 90 coastal
5,848 colonies and 226 1970-1992 Carter et al. 1995
individuals at 5 interior
colonies)
3,029 breeding pairs 1970-1999 Wires and Cuthbert 2006
Mexico
6,788 (Baja Mexico);
7,150 (Sonora and total individuals 1970-1992 Carter et al. 1995
Sinaloa)

Other Existing Management Plans

In the Pacific Flyway, the U.S. Army Corps of Engineers is currently developing a management
plan to reduce avian depredation to federal Endangered Species Act (ESA)-listed salmonids in
the Columbia River estuary by DCCOs and the Columbia Plateau by DCCOs and Caspian Terns.
Management actions on East Sand Island, which harbors 41% of the Western Population of
DCCOs, could have major impacts on the distribution and abundance of the species in the Pacific
Flyway. In 2010, Montana Department of Fish, Wildlife, and Parks (MFWP) Commission
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approved the Upper Missouri River management plan concerning sport fisheries in this area,
which included control of DCCOs as a management option (MFWP 2010). Idaho developed a
management plan in 2009 for American White Pelicans (Pelecanus erythrorhynchos) in the
southeast portion of the state, which includes information concerning DCCOs (IDFG 2009). A
DCCO management plan was created jointly for the Atlantic and Mississippi flyways in 2010
(Atlantic and Mississippi Flyway Council 2010) and one is currently being drafted for the
Central Flyway. The USFWS prepared a continental Environmental Impact Statement (EIS) for
DCCOs in 2003 (USFWS 2003) and an Environmental Assessment (EA) in 2009 (USFWS
2009), which evaluated impacts associated with the depredation order (see Regulations for Take
of Migratory Birds). This did not include states within the Pacific Flyway. Regulations stemming
from these documents are under review as part of a reopened National Environmental Policy Act
(NEPA) process. Determination of a national management strategy for DCCOs, and any
regulatory changes, if warranted, will be finalized by June 30", 2014. DCCOs were also included
in the North American Waterbird Conservation Plan (Kushlan et al. 2002) as well as regional
waterbird conservation plans, such as the Intermountain West Waterbird Conservation Plan (lvey
and Herziger 2006).

Legal Status

International migratory bird conventions and the Migratory Bird Treaty Act.—The Migratory
Bird Treaty with Canada in 1916 and later conventions with Mexico (1936), Japan (1972) and
the Soviet Union (1976) established international protection for shared migratory birds. The
MBTA (16 U.S.C. 703 et seq.; 40 Stat. 755) is the primary domestic legislation which
implements the provisions of the four international migratory bird treaties within the U.S. The
MBTA mandates the following responsibilities and authorizes the Secretary of the Interior to
adopt regulations that: 1) conserve and manage migratory birds internationally; 2) sustain healthy
migratory bird populations for consumptive and non-consumptive uses; and 3) restore depleted
populations of migratory birds. In 1972, under the terms of the amended convention with
Mexico, the cormorant taxonomic family, Phalacrocoracidae, was added to the list of migratory
birds federally protected under the MBTA (50 CFR 10.13). Therefore, take (any attempt to hunt,
pursue, wound, Kkill, possess, or transport) of DCCOs, or any part, nest, or egg thereof, is
prohibited except as authorized by MBTA regulations (50 CFR 21). MBTA regulations (50 CFR
SubPart D; Control of Depredating Birds) allow for control of migratory bird depredation under
certain conditions (see Management Alternatives).

Special status designations.—In the U.S., DCCOs currently are not listed as threatened,
endangered, or a species of concern at the state or federal level. DCCOs have a status of “least
concern”, the lowest designation under the International Union for Conservation of Nature
(IUCN) ranking system (IUCN 2011) and were designated “currently not at risk” in the
USFWS’s Seabird Conservation Plan for the Pacific region (USFWS 2005a). DCCOs were listed
as a California Bird Species of Special Concern (BSSC) in 1978 and 1992 and are currently on
the “Watch List” because of the previous designation (Shuford and Gardali 2008).

In Canada DCCOs are protected at the provincial level under Section 34 of the British Columbia
Wildlife Act and the provisions prescribed by the Migratory Bird Treaty of 1916. DCCOs are a
“blue-listed species” (i.e., species of special concern) in British Columbia (B.C. Conservation
Data Centre 2011) and a “conservation concern” in the Yukon (Yukon Conservation Data Centre
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2011). These designations result from the observed decline in DCCO numbers within these
provinces during the past decades (see Western Population). In Mexico, DCCOs do not have any
specific legal status, designations, or listings at the state or national level other than those
prescribed in the Migratory Bird Convention (1936).

RESOURCE CONFLICTS

DCCOs are known to consume fish resources that are of conservation significance or have
economic or social value. The impacts of DCCOs on fish resources range from minor to
substantial, and are often characterized by a lack of information. The section below outlines
DCCO resource conflicts in the Pacific Flyway.

Fish

Persecution of DCCOs by anglers and other entities because of suspected impacts to fisheries
dates back to the early 1900s (Gabrielson and Jewett 1940, Bayer 1989, Carter et al. 1995).
Effects of DCCOs foraging on fisheries can be difficult to quantify, particularly with incomplete
data on total DCCO population sizes, including nonbreeders. A multitude of predator and prey
species and environmental conditions contribute to fish population dynamics. Based on energetic
models and estimated fish take on large waterbodies, such as Lake Erie, Lake Ontario, and the
Columbia River, DCCOs contribute to mortality but typically are not the primary or sole cause of
decline of a particular fish species (Weseloh and Casselman 1992, Madenjian and Gabrey 1995,
Lyons and Roby 2011). However, localized impacts of DCCOs on fisheries or aquaculture
facilities can be substantial (Glahn et al. 2002, Teuscher 2004, Teuscher et al. 2005, Skiles
2008).

ESA-listed and special status fish.—In the Pacific Flyway, the impact of DCCOs, as well as
other fish-eating birds, on federal ESA-listed Pacific salmonids has been a long-debated and
contentious issue (Roby et al. 1998, Collis et al. 2000, Collis et al. 2001, Roby et al. 2003,
USFWS 2005b). DCCO consumption of juvenile salmonids shows great spatial and temporal
variation, ranging from 0.0-95.3% of their diet and peaking at the height of juvenile salmon
migrations (Robertson 1974, Roby et al. 1998, BRNW 2009). The proportion of salmonids in
DCCO diet by biomass averaged approximately 10% (range: 2—-25%) at East Sand Island during
1999-2010 (Fig. 5). During 2003-2010, estimated salmonid smolt consumption by DCCOs on
East Sand Island averaged approximately 7.5 million and has increased within this time period,
peaking at 19.3 million smolts in 2010 (Fig. 6).

With 13 federal ESA-listed salmonid Evolutionary Significant Units (ESU) in the Columbia
River Basin, DCCO depredation along the Columbia River is a significant concern in Oregon
and Washington. Potential impacts to federal and state-listed species along the Oregon coast
outside of the Columbia River estuary are also a concern. Approximately 2,384 DCCO pairs
breed in roughly 22 colonies along the Oregon coast (Adkins and Roby 2010), generating
concern for potential impacts to the two federally ESA-listed and seven state-listed sensitive
salmonid Significant Management Units (SMU) found along the Oregon coast. Federally ESA-
listed salmonids include the Oregon Coast ESU Coho salmon (O. kisutch) and the Southern
Oregon/Northern California Coast ESU Coho salmon. Coastal cutthroat trout (O. clarki ssp) are
listed federally as a Species of Concern. State-listed Sensitive Salmonids include: Pacific Coast
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ESU Chum Salmon (O. keta); Coastal Spring Chinook SMU (O. tshawytscha); Oregon Coast
ESU Coho Salmon; Southern Oregon/Northern California Coast ESU Coho salmon; Oregon
Coast ESU summer run/Coastal Summer Steelhead SMU (O. mykiss); Oregon Coast ESU winter
run/Coastal Winter Steelhead SMU; and Southern Oregon/Northern California Coast ESU
Chinook salmon.

Figure 5. The annual proportion by biomass of salmonids in the diet of DCCOs at East
Sand Island (from BRNW, Real Time Research, 2011).
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Figure 6. The annual number of salmonids consumed by DCCOs at East Sand Island (from
BRNW, Real Time Research, 2011).
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Although DCCOs contribute to overall mortality of ESA-listed salmonids, the USFWS (2000)
stated that DCCOs (and avian depredation in general) were neither the primary cause of
population declines, nor would reducing DCCO depredation or overall avian depredation alone
result in the recovery of ESA-listed salmonids. Lyons and Roby (2011) stated that reduction of
avian depredation in the Columbia Plateau, by itself, will not recover ESA-listed salmonids,
although reductions may increase salmonid population growth rates to some extent. However,
modeling exercises indicated that increases in lambda from managing avian predation could only
be achieved with the assumption that avian predation was at least partially additive (i.e., smolt
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mortality due to other factors would not increase and completely compensate for reductions in
avian predation; Lyons and Roby 2011). There are many confounding factors influencing
salmonid populations, and addressing avian depredation should be considered in the context of
other recovery actions for ESA-listed salmonids.

In southern Idaho, trout depredation, particularly Yellowstone cutthroat trout (O. c. bouvieri) and
Bonneville cutthroat trout (O. c. utah) by American White Pelicans and DCCOs has been an on-
going conflict. Yellowstone and Bonneville cutthroat trout are listed as both a state species of
special concern (SSC) and a species of greatest conservation need (SGCN) in Idaho. In certain
focal areas of Nevada, there are concerns of DCCO depredation of federally-listed endemic
spinedace (Lepidomeda spp.), which are found primarily in isolated springs in the southeastern
portion of the state (C. Tomlinson, NDOW, pers. comm.).

Supplemental fisheries.—The role that hatchery programs play in regard to fish numbers,
environmental and socio-economic impacts, and recreational opportunities cannot be
understated. Depredation by DCCOs on hatchery stocks can result in economic loss due to loss
of both hatchery production and the economic contribution of angling to local economies (IDFG
2009). Hatchery programs require extensive resources and funding to implement. The Oregon
Department of Fish and Wildlife (ODFW) invests >30 million dollars annually in hatchery and
habitat restoration programs to fuel healthy, sustainable wild and hatchery fish populations
capable of supporting fisheries in Oregon. ODFW hatcheries raise and release >50 million fish
per year (ODFW 2011). Eighty percent of all trout harvested in Oregon during 1999 were reared
in hatcheries (USFWS 2003). The contribution of coastal freshwater recreational salmon and
steelhead fishing to the Oregon economy was nearly $15 million in 2007 (The Research Group
2009). In addition, ocean salmon commercial and recreational fisheries contributed an additional
$3.8 and $4.3 million, respectively, in 2007 (The Research Group 2009). In 2011, California
Department of Fish and Game (CDFG) statewide production of both anadromous fish and trout
was 47 million fish (CDFG, unpubl. data). Nevada’s four fish culture facilities produce
approximately 430,000 pounds of trout per year and stocking programs supplement the majority
of areas used for recreational angling (NDOW 2011). The Nevada Department of Wildlife
(NDOW) estimated that 50% of the total fisheries program budget was allocated to its stocking
program (NDOW 2011) Estimated production costs per pound of fish produced were $2.85 in
Nevada (all trout; NDOW 2011), $3.30 in Idaho (fingerling rainbow trout; IDFG 2009), and
$3.57 in California (all trout; CDFG, unpubl. data).

In some areas of the Pacific Flyway, DCCOs are or appear to be affecting large-scale hatchery
releases and site-specific trout stocking programs. In the Blackfoot Reservoir, Idaho, Teuscher
(2004) estimated that DCCOs and American White Pelicans consumed 7.6 tons of rainbow trout.
Additionally, 27% of newly-stocked trout were lost to avian depredation within the first week
after stocking, and trout composed 66% of DCCO diet immediately following stocking
(Teuscher et al. 2005). At Springfield Reservoir, Idaho, a stocking program of <9-inch trout in
1994 was stopped due to DCCO depredation (USFWS 2003). Predation on hatchery released
juvenile salmonids has also been documented in Oregon’s coastal estuaries, although data is
limited (Stahl et al. 2000, Clements et al. 2011). In a study conducted in the Nehalem estuary,
Oregon, researchers found that 40% of radio-tags from juvenile hatchery-raised Coho were
deposited at the nearest DCCO colony (Clements et al. 2011). In California, DCCOs have been

17



observed foraging on released Chinook and state and federally listed Coho salmon smolts and
yearling steelhead near Trinity River Hatchery and Warm Springs Hatchery, but a formal
assessment documenting impacts has not been conducted (CDFG, unpubl. data). In Nevada,
>90% trout depredation rates were observed at Virginia Lake near Reno, and DCCOs were
primarily suspected of the depredation (Skiles 2008). A fall stocking program was initiated to
maintain trout numbers at Ruby Lakes NWR, Nevada, to avoid DCCO depredation during the
spring (NDOW, unpubl. data). In Arizona, numbers of DCCOs increased during the last decade
in the greater Phoenix area, and DCCOs are suspected of having an impact on stocked trout.
However, no formal assessment or documentation of impacts exist (J. Driscoll, AGFD, pers.
comm.). In Montana, DCCO depredation has been documented at a stocked pond near Ninepipe
NWR (C. Wightman, MFWP, pers. comm.). Additionally, in Montana, fish survival has been an
ongoing concern in the Upper Missouri River. DCCO control was included as an option in an
approved management plan by MFWP Commission in 2010 for this area, but additional research
on depredation by DCCOs is needed prior to implementing controls (MFWP 2010).

Fish hatchery facilities.—DCCOs forage on concentrations of easily accessible fish; thus, fish
reared at hatchery facilities can be particularly vulnerable to depredation. Fish reared at
hatcheries also experience loss attributed to DCCOs due to stress on fish, which can make fish
more vulnerable to disease (Wires et al. 2001). In the Pacific Flyway, there are no long-standing
or pervasive DCCO conflicts at fish hatchery facilities. In 2001, 20 DCCOs were authorized for
take at Wah Weah State Fish Hatchery in Arizona, but none were actually taken.

Aquaculture facilities.—The Pacific Flyway has not documented the prevalence of aquaculture
related conflicts as southern and southeastern U.S. states, predominantly with catfish facilities
(Glahn et al. 2002, USFWS 2003, USFWS 2009). USFWS depredation permitting data from the
Pacific Flyway during 2005-2010 show that essentially all (1,812 of 1,859 individuals; 97.5%)
DCCOs killed at aquaculture facilities occurred within 3 areas of California: 1) Salton Sea area
(Imperial, Kern, Riverside, and San Bernardino counties; 52%); 2) San Francisco Bay area
(Contra Costa, Sacramento, and San Joaquin counties; 35%); and 3) Fresno County (13%). In
California, the aquaculture industry has voiced concerns over increasing conflicts with
piscivorous birds, including DCCOs, and are advocating for future research to better quantify
depredation impacts. In Washington, 47 DCCOs were killed at aquaculture facilities during
2005-2010, which composed 4% (i.e., 47 of 1,148 individuals) of the total number of DCCOs
lethally taken in the state during that time period.

Habitat Degradation and Other Bird Species

In the Pacific Flyway, there are no long-standing, pervasive, or current issues related to DCCO
habitat degradation or risk to endangered plant or bird species. An isolated instance was reported
on a small island in Coos Bay, Oregon, where 50% of the trees were found dead in 2003 after a
DCCO colony began nesting in 1999 (Pacific Seabird Group 2004). High concentrations of
DCCOs can degrade habitat by defecation and denuding trees of twigs and leaves for nest
material (Hatch and Weseloh 1999, USFWS 1999). The excessive ammonium nitrogen levels
from accumulated feces can kill trees, shrubs, and plants within a few years and denuded trees
die within 3-10 years (Hatch and Weseloh 1999). These effects are not unique to DCCOs and
occur in other tree-nesting colonial waterbird species (e.g., herons). Changes in the plant
community or vegetation structure can affect bird species which nest in association with DCCOs,
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such as gulls and terns (Laridae spp.), herons and egrets (Ardeidae spp.), and pelicans
(Pelecanus spp.). DCCOs naturally compete with other bird species for nesting sites and food
resources, although information on the nature of such competitive interactions (e.g., dominance
status of DCCOs and other species) is lacking (Wires et al. 2001).

MANAGEMENT

The intention of this document is to provide information relevant to DCCO management in the
Pacific Flyway, with emphasis on how to maintain viable DCCO populations, ameliorate site-
specific and local conflicts, and do both within a larger and more unified Flyway context. The
sections below outline the regulations and management alternatives relevant to DCCO conflicts
and recommended management strategies for the Pacific Flyway.

Regulations for Take of Migratory Birds

Wildlife managers can use non-lethal harassment or deterrents (see Management Alternatives) to
minimize DCCO depredation impacts without obtaining a USFWS permit, provided the
harassment does not result in injury or death of adults, chicks, or eggs directly or indirectly
through nest abandonment as stipulated in 50 CFR 21.41. Lethal take of migratory bird species,
including nests and eggs, for depredation control purposes or to alleviate other conflicts may be
authorized by the USFWS in the form of: 1) depredation permits, 2) depredation orders, 3)
control orders, and 4) conservation orders. Depredation permits and depredation orders allow for
the take of migratory birds that commit or are about to commit depredation on trees, agricultural
crops, livestock, or wildlife, or when concentrated in such numbers and manner that they are a
health hazard or other nuisance. Control orders are issued for take of migratory birds where they
are non-native in a specific location or non-native for a particular season and are concentrated in
a manner that causes depredation or a nuisance (e.g., removal of Muscovy Ducks [Cairina
moschata]). Control Orders may also address wide-spread population reduction of a species for
reasons other than agricultural or wildlife associated depredation (e.g., resident Canada Geese
(Branta canadensis). Conservation orders are issued for the widespread population reduction of
overabundant migratory birds, when populations cannot be controlled through traditional
management programs and practices, such as standard hunting seasons. Only one conservation
order exists for light geese (Chen spp.). All of the above actions are federal actions that require
compliance with NEPA. The DCCO is not a non-native species (options 3) and is less common
in the Pacific Flyway than historical estimates of abundance (option 4). Therefore, options 3 and
4 are not appropriate tools for the management of DCCOs in the Pacific Flyway and will not be
discussed further in this document.

Depredation permits.—Under 50 CFR 21.41, the USFWS can issue permits for the lethal
removal of migratory birds, including adults, nests, and eggs, to reduce migratory bird
depredation. Depredation permits are issued for the removal of a permitted number of individuals
from a specific site by authorized individuals. Depredation permits are issued by the appropriate
Regional Migratory Bird Permit Office provided that a complete application is submitted, with a
valid justification and showing of responsibility, and the requested take does not threaten or pose
a significant risk to the migratory bird population (50 CFR § 13.2150; Service Manual Chapter
724 FW 6). Depredation permits are typically issued under a NEPA Categorical Exclusion,
although some require additional NEPA review (e.g., an EA or EIS). A depredation permit
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application form includes the minimum information required for the USFWS to consider and
assess such requests (see Appendix C).

In 1990, USFWS Director’s Order No. 27 authorized the issuance of depredation permits to
lethally take depredating migratory birds at aquaculture facilities and public hatcheries to address
emergency situations. In 2005, this Director’s Order was updated and incorporated into the
USFWS Manual (Service Manual Chapter 724 FW 6). Depredation permits at fish culture
facilities only apply to the premises of the facility. Public hatcheries may obtain a depredation
permit to protect endangered or threatened species and for short term relief after a natural
disaster. Public agencies are encouraged to set an example for the public by implementing non-
lethal measures at fish culture facilities to minimize losses to avian depredation whenever
possible.

Depredation permits for take of migratory birds in open waters are rarely issued because natural
foraging events in open waters do not constitute depredation, and native species of fish and
migratory birds are both public resources. Depredation permits for the take of fish-eating birds
over open waters may be issued to protect 1) human health and safety; 2) federally or state-listed
species; and 3) personal property, agricultural resources, or other resource interests, particularly
when private loss affects a principal means of livelihood or income. These criteria can be
difficult to demonstrate in open water situations.

Within the Pacific Flyway, an average of 494 DCCOs per year were lethally taken under
depredation permits in the years 2005-2010 (Table 5). The number of DCCOs killed within
Washington and California accounted for essentially all lethal take within the Pacific Flyway
(Table 5). In Washington, 96% of lethal take occurred at dams on the Columbia River to
alleviate depredation of ESA-listed salmonids, and the remaining 4% occurred at aquaculture
facilities. Nearly all (>99%) lethal take in California occurred at aquaculture facilities, and lethal
take of DCCOs declined from a high of 611 in 2005 to a low of 49 in 2010. No permits were
issued in Alaska, Colorado, Montana, New Mexico, Oregon, or Wyoming. Information was not
available for British Columbia, Yukon, or Mexico.

Table 5. The number of DCCOs authorized for take and the number actually taken under
the authority of MBTA depredation permits in the Pacific Flyway by state, 2005-2010.

State T_otal # Total # actually Percentage of take
authorized to take taken within Pacific Flyway
Arizona 140 1 <0.1%
California 4,045 1,812 61.1%
Idaho 15 0 0.0%
Nevada NA 1 <0.1%
Utah NA 2 0.1%
Washington® 2,280 1,148 38.7%
TOTAL 6,480 2,964 100%
AVERAGE #/YEAR 1,080 494 -

Data were collected from USFWS Regional Permitting Officers.
#Permits were issued to the state of Washington but 96% of take occurred on the Columbia River, which divides Washington and
Oregon.
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Depredation orders.—Depredation orders are issued for large geographic areas when the need
and number of requested depredation permits are too great for the traditional depredation
permitting process and significant reductions in administrative costs and processing times of
permit requests can be achieved. Depredation orders are typically intended to address economic
loss or human health and safety concerns. Development of a depredation order is a federal rule
making process, requiring review under NEPA and issuance of an EA or EIS. Seven depredation
orders currently exist for the control of various bird species.

For DCCOs, there are two separate depredation orders currently in effect, which pertain to states
outside of the Pacific Flyway. These are the 1998 Aquaculture Depredation Order (Aquaculture
DO; 50 CFR 21.47), which was later amended in 2003, and the 2003 Public Resource
Depredation Order (Public Resource DO; 50 CFR 21.48). The Aquaculture DO allows for the
take of DCCOs in 13 eastern states without a Federal permit when DCCOs were found
committing or about to commit depredation to fish culture stocks on the premises of freshwater
commercial aquaculture facilities and State-operated hatcheries. The Public Resource DO
authorized state fish and wildlife agencies, federally recognized tribes, and state directors of
APHIS in 24 eastern states to prevent depredations on the public resources of fish (including
hatchery stock at Federal, State, and Tribal facilities), wildlife, plants, and their habitats by
taking, without a permit, DCCOs found committing or about to commit such depredation. Lethal
take could occur by more liberal measures (e.g., egg oiling, killing birds at roosts) than the
Agquaculture DO.

Scientific collecting and airport depredation permits.—Lethal take of DCCOs can also be
authorized with a USFWS Scientific Collecting permit (see Appendix C) or Airport Depredation
permit. Scientific collecting permits are issued for legitimate scientific research and museum
collection where lethal take does not have a population impact on the bird species. Airport
Depredation permits are issued to minimize and prevent aircraft collisions with birds. In the
Pacific Flyway during 2005-2009, 240 DCCOs were taken under airport depredation permits.
During this same period, 855 DCCOs were taken under Scientific Collecting permits, including
take to assess the significance of depredation on ESA-listed salmonids in the Columbia River.

Management Alternatives

Non-lethal and lethal methods are available to manage DCCOs impacting fisheries resources in
the Pacific Flyway. All management actions must comply with local, state, and federal
regulations. Any lethal method requires a USFWS permit for take of a migratory bird (50 CFR
821.41). Methods that do not result in bird mortality but include the possession or transport of a
bird, eggs or parts thereof also require an MBTA permit from the USFWS (50 CFR 8§21). State
permitting requirements for non-lethal and lethal methods vary by state. The development of
comprehensive management plans to document and coordinate lethal and non-lethal actions to
reduce bird depredation is strongly recommended to implement actions efficiently and to assess
the effectiveness of such actions on reducing depredation.

Non-lethal and lethal management alternatives are described below (also see Appendix B and

Sullivan et al. 2006). Non-lethal measures must be implemented first and the results assessed
prior to requesting USFWS permits for lethal measures. If all practicable non-lethal management
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actions are ineffective, managers may apply to the USFWS Regional Migratory Bird Permit
Office to lethally take DCCOs through depredation permits (see Appendix C).

Non-lethal—Non-lethal management is categorized into: 1) hazing; 2) barriers and obstruction
devices; 3) habitat modification to discourage nesting, roosting, and foraging; and 4) altering
fisheries management practices to alleviate avian depredation. Non-lethal management is most
effective when multiple non-lethal measures are used in conjunction.

1) In general, frightening devices, such as decoys, scarecrows, visual or auditory deterrents,
human disturbance, dogs, lights, and water cannons, usually have short-term and/or small-spatial
scale effects, if any, on roosting or foraging DCCOs, which typically habituate to these measures
(Matteson et al. 1983, Craven and Lev 1987, Parkhurst et al. 1987). When used in combination
and with continued persistence, the methods can achieve greater and more lasting effects. These
hazing methods may have long-term effects on colony size when applied strategically early in
the breeding season. However, once egg laying has commenced, use of any of these methods can
result in lethal take as described in the MBTA.

2) Obstruction devices and barriers (e.g., nets, fences, wires, floating rope, line, screen, etc.) are
typically very effective at reducing DCCO depredation at aquaculture facilities, hatcheries, and
man-made structures (Wires et al. 2001, USFWS 2003). However, the cost of obstruction
devices and barriers can be great at large scales and are not applicable in many open water
scenarios. Obstruction devices can effectively dissuade DCCOs from nesting. However, similar
to hazing methods, these measures must be applied before egg laying has commenced.

3) Habitat modifications can be undertaken to reduce DCCO accessibility to roosting and
foraging areas by decreasing available perches and foraging platforms through direct removal or
making them unsuitable for use (Craven and Lev 1987). To reduce DCCOs nesting at an area,
nest sites can be made less desirable by altering habitat (e.g., removing trees, increasing ground
cover, flooding, fire, etc.).

4) Alteration of fisheries management practices can reduce DCCO depredation. Effective
management actions pertaining to released fish include: 1) releasing fish away from areas of
DCCO concentrations; 2) changing the time of release during the year so as to avoid peak DCCO
concentrations; 3) releasing fish at night to avoid peak foraging activity of DCCQOs; 4) randomly
changing locations of fish release; 5) dispersing fish upon release; 6) releasing fish during high
water levels or controlling for high water levels to reduce DCCO foraging efficiency; and 7)
modifying habitat to provide fish refuge from DCCO depredation (Wires et al. 2001, USFWS
2003, IDFG 2009). DCCOs also feed on fish caught in nets and weirs (Matteson et al. 1983,
Wires et al. 2001). Actions to reduce depredation in nets include: 1) reducing time fish spend in
nets; 2) covering nets with wire or more netting; and 3) removing or decreasing usability of
nearby perches (e.g., by spikes or electric wire).

Lethal—Lethal management is categorized into: 1) direct killing of adults, subadults, or young;

2) destroying nests and eggs; and 3) altering predation levels and habitat to increase mortality of
DCCOs.
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1) Direct shooting of DCCOs, particularly when conducted in conjunction with other harassment
techniques, can be effective at ameliorating DCCO conflicts at local scales and in isolated
populations. However, the effectiveness diminishes in large or migratory populations because
killed individuals are quickly replaced and birds become educated to shooting pressure (Keller
1999, Wires et al. 2001, Bishop et al. 2003). DCCOs are rather cautious, and shooting can
become very ineffective or impossible as birds become educated to shooting pressure (Bishop et
al. 2003, Glahn et al. 2000). Typically DCCOs disperse to nearby areas, which may result in
conflicts at new localities. In the 24 states operating under the Public Resource DO, 160,374 total
(i.e., 40,094 average/year) DCCOs were taken during 2004—2007, and this level of take (i.e.,
approximately 2.2% of the population) did not appear to affect the overall population of DCCOs
(USFWS 2009). Poison (e.g., DRC-1339) has been used to kill other colonial nesting bird
species (Blodget and Henze 1991, USFWS 1990), but there is no documentation of such use on
DCCOs.

2) Nest and egg destruction (i.e., such as addling with corn oil) have variable results at reducing
DCCO populations. For example, large-scale programs (i.e., >180,000 eggs sprayed in New
England during 1944-1952; >25,000 nest sprayed in Quebec during 1989-1993) had little
measurable effect on the DCCO population in New England, whereas, in Quebec, the population
was reduced from >17,000 breeding pairs to the management goal of 10,000 breeding pairs in
less than 5 years (Hatch and Weseloh 1999). Egg-oiling in conjunction with culling can be quite
effective at reducing localized DCCO populations. On Young Island, Vermont, DCCOs nesting
numbers were reduced to zero in four years by egg-oiling all nests and culling 20% of adults
(Strickland et al. 2011). DCCOs commonly renest if a clutch is lost early in the season, or
disperse to other nearby areas if nests are destroyed or continually harassed. Thus, nest and egg
destruction programs conducted throughout or late in the breeding season are more effective at
reducing populations than those conducted early in the breeding season (Wires et al. 2001).

3) Indirect lethal management actions include introducing predators to predator-free nesting
areas and altering habitat to enhance predator abundances. These actions have more unexpected
and unintended consequences, including effects on non-target species. Once established, though,
these methods can be very cost-effective because continued management efforts are not needed.
However, predicting whether these actions will result in take as defined by the MBTA is
difficult. Project proponents should fully consider the potential for, and the consequences of,
migratory bird mortality, and the effects on non-target natural resources resulting from the
implementation of such measures.

Recommended Management Strategies

This plan establishes three objectives and associated strategies to facilitate DCCO management
in the Pacific Flyway, including lethal control in a manner consistent with the stated goal of this
plan and the Pacific Flyway Council's policy on avian predation. The strategies outlined below
will facilitate a science-based approach to develop and evaluate management actions, ongoing
population assessments, and guidance on the MBTA permitting processes. Implementation of
recommended strategies should proceed at the appropriate local, regional, or flyway scale as
needed. The Population Assessment and Coordination Objectives will serve to build a foundation
for the development of a more comprehensive Pacific Flyway DCCO Management Plan in the
future.
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A. Population Assessment Objective
Identify, develop, and implement monitoring protocols necessary to determine DCCO population
demographics and distribution at the flyway scale to guide and assess management actions.

Flyway-level coordinated monitoring will help to better determine the status of DCCOs by filling
data gaps relative to population estimates, trends, and distribution. Without Flyway-level
coordinated monitoring, it is difficult to interpret changes in localized occurrences from actual
changes in broader population demographics. Coordinated monitoring efforts will result in
greater comprehensive understanding of population demographics, distribution, and movement
which allows for less uncertainty in management decision-making. A comprehensive monitoring
protocol implemented throughout the Pacific Flyway in a coordinated manner will allow the
USFWS and states to better assess the potential effects of management actions.

Strategy 1: Develop and implement standard monitoring protocols during breeding and wintering
seasons to help determine DCCO (1) population numbers at the local and flyway scale, (2)
population trends and seasonal distribution throughout the Pacific Flyway, and (3) factors that
may influence local and flyway-level populations.

Adequate baseline knowledge of breeding and wintering population levels, trends, distributions,
and the factors that influence populations are essential for proper management of DCCOs at the
local, regional, and flyway scale. Monitoring efforts should be focused in areas where data are
insufficient and should complement ongoing surveys. Survey efforts should be standardized to
the extent possible to ensure consistency of data. Knowledge of the distribution of DCCOs is
important to better elucidate population shifts and movements through time and to aid in
addressing resource conflicts at the local and flyway scale.

Strategy 2: Develop and implement demographic, genetic, and movement studies aimed at
specific gaps in our knowledge of population dynamics and habitat use.

More knowledge is needed regarding basic demographic information, movement patterns, and
population structure within the Pacific Flyway. Age- and sex-specific life history parameters are
needed to better understand population dynamics. Genetic samples should be collected as needed
to determine accurate population boundaries. Radio-telemetry and banding data should be used
to understand movement patterns and interconnectivity of DCCOs among colonies, foraging
areas, and populations. Gathering this information will provide the data necessary to understand
relationships within and among DCCO populations within the Pacific Flyway and more
accurately delineate management units.

B. Impact Reduction Objective

State wildlife agencies may address local impacts of DCCOs on fish resources of concern using
non-lethal management options, existing regulatory framework for lethal control, and the
guiding principles contained within the Pacific Flyway Council Avian Predation Policy
(Appendix D).

This document provides an impact reduction objective to emphasize management at the local
level, not a population reduction objective at the Flyway scale. Impacts of DCCOs on fish
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resources are typically localized in nature and management options to reduce these impacts are
currently available with existing management tools and regulatory frameworks. Perhaps most
importantly, establishing a population reduction objective does not change the regulatory process
or requirements for take under the MBTA.

Strategies 1-3 below address key steps toward establishing and implementing impact reduction at
the local scale within the flyway context. When utilizing non-lethal methods only, the degree to
which these strategies are implemented may be dependent upon the severity of impact to
DCCOs. Strategy 4 addresses the broader issue of sustainable level of take.

Strategy 1: Using the Pacific Flyway Council’s Avian Predation Policy and guiding principles
incorporated therein, conduct site-specific assessments to quantify DCCO depredation impacts
on fish resources of concern.

Impacts of DCCO depredation on fish resources should be clearly documented with empirical
evidence. An assessment and quantification of the effects of DCCO depredation will determine
the need for management and will inform the development of explicit objectives and strategies to
address management concerns. This information will also support federal requirements under the
MBTA permitting process, should lethal control measures be necessary.

Strategy 2: Develop explicit management objectives and implement measures to achieve stated
objectives using available tools and regulatory frameworks.

Expectations of how management actions will reduce impacts to fish populations should be
explicitly addressed and expected outcomes on affected fish and DCCO populations should be
clearly stated. Non-lethal and lethal methods currently exist to manage fishery related DCCO
conflicts in the Pacific Flyway. All management actions must comply with local, state, and
federal regulations. Non-lethal measures should be implemented first and the effects of these
actions assessed. Non-lethal measures can include hazing, barriers and obstruction devices,
habitat manipulations, and altering fisheries management practices. If use of practicable non-
lethal management actions alone is determined to be ineffective or insufficient, states may apply
to the USFWS Regional Migratory Bird Permit Office for the appropriate MBTA permit to
authorize lethal take (Fig. 7).

Strategy 3: Implement effectiveness monitoring.

Effectiveness monitoring will determine the need for continuation or modification of actions and
IS necessary to assess whether objectives were achieved.
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Figure 7. Process for responding to concerns regarding avian depredation on fish
resources: non-lethal and lethal control options.

PHASE I - NON-LETHAL CONTROL PHASE II - LETHAL CONTROL
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Phase I, assess and document impacts of
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.

Develop a suite of non-lethal and
necessary lethal control measures to
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If initiating research to 4 ¢
document impacts of Document impacts of = T
depredation that includes [ avian depredation. Initiate coordination with the USFWS to
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Collecting Permit. l
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requested lethal take?
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and/or tribal permits and USFWS. Additional
npll lethal 2 formation or modifications
actions in conjunction with non- to original application may be
lethal management actions. needed for re-assessment and
possible permit issuance.
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Assess and document impacts of
management actions on DCCO

and fish populations and their
c USFWS for SR el cffectiveness at reducing
determination of need for | There is no known local, state and/or tribal depredation.
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S non-lethal management
actions.
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potential “Take™ l
Wm management effective in
. Assess and document impacts - 1 % ptabl,
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Depredation Permit if lethal control at reducing depredation.
is determined necessary to reduce
depredation.
i Y Terminate management Re-assess and modify
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Proceed to Phase II: No w‘f management effective in methods and request renewal an adaptive management
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v
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* This chart provides a basic sequence of events, including actions that may or may not require Federal or other permits. Note
that although lethal take may be authorized on a one-year basis by USFWS, permitting of lethal control of migratory birds is not
intended to be a long-term solution to a depredation problem. See the application form in Appendix D, and contact USFWS for
specific information and guidance regarding Depredation Permits and Scientific Collecting Permits.
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Strateqgy 4: Coordinate with the USFWS to explore population modeling options to assess
sustainable levels of take while ensuring the conservation of DCCOs.

Modeling options should be explored to assess the impact of take on DCCOs at the local,
regional, and flyway scale. Methods to assess implications of take from non-game populations
using the principles of the Potential Biological Removal (PBR) model are available (Runge et al.
2004, 2009). For example, the PBR model was used to determine a potential maximum threshold
of take that could occur to address Black Vulture depredation issues in Virginia while ensuring
the conservation of the species (Runge et al. 2009). Model outputs will support the decision
making process for the issuance of permits for lethal take and are not intended to establish
DCCO population reduction objectives.

C. Flyway Coordination Objective
Monitoring and management actions are communicated, assessed, and coordinated at the
Flyway scale.

Population information and DCCO depredation issues are best addressed at the Flyway scale
through collaboration among member states and the USFWS. The benefit of this approach is that
the cumulative effects of individual actions may be assessed at the broader geographic and
population scale. Moreover, local management actions may have consequences elsewhere that
can only be identified through inter-state communication. The efficiency and effectiveness of
various impact reduction measures can be shared to inform and improve adaptive management
strategies. This approach also provides opportunity for collaborative cost sharing to address
future management, monitoring, and coordination needs.

Strategy 1: Establish a procedure for states to report the results of DCCO surveys, population
estimates, trends and demographic parameters from coordinated monitoring efforts to the NTC
and the USFWS.

Member agencies can use this information to evaluate management actions and implement
management recommendations. This data can also be used to develop population models for the
Pacific Flyway. A comprehensive reporting system will enable agencies to make informed data-
driven decisions on managing DCCOs throughout the Pacific Flyway. Sharing survey results on
population estimates, trends, distribution, demographic parameters and other environmental
factors will enhance our understanding of the effectiveness and impact of management actions.

Strategy 2: Develop a reporting process for DCCO management actions in Pacific Flyway.

Annual reports from the USFWS that summarize take of DCCOs within the Pacific Flyway will
be presented to the NTC. Within this same forum, states will provide annual reports of non-lethal
and lethal management activities. This information, in addition to population monitoring data
(see Flyway Coordination Objective, Strategy 1) will enable federal and state agencies to assess
cumulative impacts and more effectively manage DCCOs in the Pacific Flyway.
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Strategy 3: Store, maintain, manage and analyze data for purposes of meeting plan objectives.

Establishment and maintenance of a centralized database is necessary to store monitoring data
and support assessments of population size, demographics, and the spatial and temporal
distribution of DCCOs including conflict locations. It will be important to develop procedures
for data collection and management (e.g., consistent terminology, data dictionary, metadata,
etc.). These data can be used by the USFWS and member states to evaluate flyway-level effects
of take and ongoing population assessments. Development and hosting of such a database will
require a long-term fiscal commitment to support database management and necessary analyses.

Strateqgy 4: Establish multi-agency agreements to fund research and monitoring.

The increasing cost of conducting research and monitoring limit individual agencies from
pursuing projects. Hence, pooling resources to implement multi-agency projects would be more
efficient and provide a more comprehensive approach to DCCO research and management. A
variety of options should be explored, including multi-agency agreements and public-private
partnerships.

Strategy 5: Continue involvement with federal review actions, associated NEPA processes, and
forth-coming strategies for management of DCCOs at the population, flyway, and continental
scales.

Regulations that determine DCCO management in the U.S. are periodically updated. Currently,
regulations that pertain to the PRDO and AQDO and are actively under review, and regulatory
changes, if warranted, will be finalized by June 30", 2014. It is important that the Pacific Flyway
remain active in this process, and future processes, so that positions of states within the Pacific
Flyway are properly voiced and members of Pacific Flyway states are well-informed as changes
to regulations are being considered. It is also important that the Pacific Flyway stay current to
new and evolving ways to manage DCCOs, with member states and USFWS working
collaboratively to find the most effective and applicable management method(s) for the Pacific
Flyway.

REVIEW

To improve effective management and ensure that the goal of this plan is met, this plan shall be
reviewed periodically, ideally every five years. The NTC shall appoint a DCCO subcommittee to
lead and coordinate the review process. An appointed member(s) of the NTC and/or
subcommittee shall report information pertaining to, and future revisions of, this plan to Council
upon request.
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