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population and to examine effects on population stability.  Evaluation of changes 
in intrapod structure on survival and fecundity, and the impacts of reduced 
population size on social structure are also needed.  One particular topic deserving 
study is the consequences of the losses of key individuals from the population, 
particularly matriarchal and post-reproductive females, which could result in 
reduced alloparenting and loss of long-term cultural knowledge, thereby lowering 
population fitness. 

 
B.4 Investigate the health and physiology of the Southern Residents. 

 
Knowledge of individual health and physiology of the species is beneficial in 
evaluating a population’s status, dynamics (e.g., survival and fecundity), and threats.  
Both topics require much additional study for the Southern Residents. 

 
B.4.1 Assess the health of population members. 

 
Hormone levels, blubber depth, respiratory conditions, reproductive status, and 
other aspects of physical condition should be assessed in sufficient numbers of 
individual whales representing particular age and sex classes to appraise the 
population’s health.  Evaluations should be done through the application of 
proven tissue sampling methodologies, or the application of emerging health-
monitoring techniques (e.g., collection of respiratory gases, blowhole residues, 
and fecal samples; use of ultrasound) that do not require the physical restraint or 
capture of animals.   

 
B.4.2 Assess individual growth rates. 

 
Growth rate comparisons among different cohorts of calves may offer another 
way of evaluating the effects of changing environmental conditions on the 
Southern Residents.  This work will require the development of suitable 
morphometric indices.  Dorsal fin measurements, which are obtainable from 
photographs taken during regular population monitoring, may achieve this need 
and have the added benefit of being retrievable from photos archived since the 
1970s.  Monitoring changes in body condition following seasonal movements 
would be helpful in determining if prey availability limits the growth of 
individuals. 

 
B.4.3 Determine metabolic rates and energy requirements. 

 
Earlier studies of captive killer whales have provided limited data on the species’ 
energy demands, but may not accurately reflect the needs of the Southern 
Residents.  More comprehensive metabolic and energetic studies should be 
conducted on captive killer whales using modern techniques.  Knowledge of year-
round metabolic rates and caloric requirements of different age and sex groups 
will help determine whether critical periods of the year exist when prey levels are 
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inadequate.  Physiological indicators of nutritional stress should also be 
developed. 

 
B.5 Investigate the behavior of the Southern Residents. 

 
Comparisons of behavioral data are potentially valuable for evaluating changes in 
activity patterns over time that may indicate stresses on the population.  Information on 
numerous behaviors (e.g., foraging, socializing, traveling, resting, diving, vocalizations, 
responses to vessels, and habitat selection) should be collected year-round and analyzed 
at the individual and group levels, and when possible compared with past data.  
Consistency and coordination of behavioral data collected by different researchers will 
assist with comparisons.  Other needs include further clarification of the contexts of 
different behaviors and determination of nighttime activity patterns. 

 
B.6 Assess threats to the Southern Residents. 

 
Southern Resident whales face a number of threats, with reduced prey abundance, 
elevated contaminant burdens, excessive marine ambient sound and vessel interactions, 
lack of knowledge about risk factors outside of the Georgia Basin and Puget Sound and 
elevated contaminant burdens usually cited as the most serious conservation concerns 
(Task 1).  Additional research is needed to characterize these problems and their effects 
on the population, and to identify other possible extrinsic factors affecting it.  One goal 
of this work should be to determine whether synergistic effects are occurring, whereby 
multiple factors act in combination to harm the whales.  Whenever possible, research 
activities should assess threats at the level of the pod or matriline to examine 
differences in exposure to the identified threat factors. 

 
B.6.1 Assess the effects of changes in prey populations. 

 
Human activities have profoundly altered populations of salmon and other 
Southern Resident prey during the past 150 years.  The role that changes in prey 
abundance, availability, and quality have played in past declines of the Southern 
Residents or are playing in limitation of population growth requires further study. 

 
B.6.1.1 Determine historical changes in prey abundance and distribution, and their 

effects on Southern Resident population dynamics. 
 

Collection of data and comprehensive assessments of past and present 
prey abundance and availability are needed throughout the Southern 
Resident’s range at both regional and watershed scales.  These data should 
be used to understand the role that changes in prey populations may have 
had on the Southern Residents’ population dynamics.  In particular, Ford 
et al. (2005b) suggestion of a direct relationship between Chinook 
abundance and whale mortality needs fuller evaluation for the Southern 
Residents.  With improved information on dietary preferences, efforts can 
be focused on current favored prey species, but a broad perspective is also 
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desirable to consider other prey that may have been formerly important to 
the whales. 

 
B.6.1.2 Assess changes in prey quality and their effects on Southern Resident 

population dynamics. 
 

Better data are needed on body condition traits (e.g., size; age; caloric, fat, 
and nutrient content; and contaminant burdens) of important prey.  Such 
information should be gathered for a variety of prey subcategories, 
including different populations and age groups within a species, and wild 
versus hatchery fish.  When possible, these studies should make inferences 
on changes in body condition between past and present prey populations.  
This information should be used to consider potential impacts on Southern 
Resident health and population dynamics.  

 
B.6.1.3 Determine whether the Southern Residents are limited by critical periods 

of scarce food resources. 
 

Information on the Southern Residents’ distribution, movements, diet, 
foraging behavior, and physiology and changes in prey abundance, 
availability, and quality should be collected and analyzed to determine 
whether the Southern Residents face critical periods when food resources 
limit the population, either annually or more infrequently. 

 
B.6.1.4 Assess threats to prey populations of the Southern Residents.  
 

Research should continue on a variety of known threats affecting 
populations of salmon and other prey species, including loss and alteration 
of spawning and rearing habitat, overharvest, pollution, food limitations, 
hatchery impacts, and climate change.  The role of salmon aquaculture in 
transmitting sea lice to free-ranging salmon needs further evaluation, as do 
threats posed by invasive species, such as Atlantic salmon, cordgrass, and 
invertebrates that may disrupt food chains for salmon.  The potential for 
diseases to cause significant changes in prey populations should also be 
monitored. 

 
B.6.2 Assess the effects of human-generated marine sound and vessel traffic. 

  
The Southern Residents are exposed to increasing levels of marine sound and 
vessel traffic over much of their range, and in inland waters, high levels of 
commercial and recreational whale watching.  Excessive noise from vessels, 
sonar, in-water construction, and other anthropogenic sources may interfere with 
the whales’ communication, foraging, and navigation, may increase daily 
energetic costs, and may produce physiological trauma.  Vessel presence 
regardless of sound is also potentially problematic under some circumstances and 
may inhibit important behaviors.  There is an urgent need for greater study of the 
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impacts of marine noise and vessel interactions.  Research on Northern Resident 
whales may be helpful in testing some hypotheses, but not all findings can be 
extrapolated to the Southern Residents. 

 
B.6.2.1 Determine vessel characteristics that affect the Southern Residents. 

 
Research is needed to evaluate which vessel traits (e.g., vessel type and 
activity; sound-pressure and sound-exposure levels; distance, size, speed 
and direction of travel; duration of interaction; and density and number of 
vessels present) may cause changes in the killer whales’ behavior.  Studies 
should focus both on commercial and private whale-watching craft, as 
well as commercial fishing vessels, ferries, and other vessel types 
encountered by these whales either for prolonged periods or in high 
numbers.  Investigations should attempt to determine whether problems 
caused by vessels are largely acoustic or non-acoustic in nature.  
Numerous study methods can be employed, but the use of controlled 
experiments, and land- and boat-based observations and acoustic 
techniques are particularly appropriate.  Research is also needed to 
determine if vessel exhaust and air quality may have adverse effects on the 
whales.  

 
B.6.2.2 Determine the extent that vessels disturb or harm the Southern Residents. 

 
Studies should resolve whether interference from whale-watching craft 
and other vessels causes significant behavioral changes or physical 
injuries among the whales, and if so, whether these effects are serious 
enough to reduce survival or reproduction in the population.  Threshold 
levels at which impacts occur should also be established (Task 3.3).  Data 
on vessel numbers and activity should be compiled for the entire 
distribution of the Southern Residents.  The Whale Museum and 
Soundwatch have gathered whale-watching statistics for the Georgia Basin 
and Puget Sound since the 1980s, including the size of the commercial 
fleet, the amount of viewing activity by commercial and private craft, and 
infractions of whale-watching guidelines.  These efforts should be 
continued so that future trends in viewing pressure can be evaluated and 
perhaps correlated with changes in the Southern Resident population. 

 
Assessments of impacts on foraging efficiency and energy acquisition, and 
whether energy expenditures increase in the presence of vessels are 
particularly needed.  Changes in habitat use patterns and other necessary 
behaviors such as resting, socializing, and parental care also require 
evaluation.  Additional topics to be addressed are whether cumulative 
effects on behavior appear over time (e.g., during the course of the whale-
watching season) and whether the Southern Residents display any 
habituation to vessel presence. 
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B.6.2.3 Determine the extent that other sources of sound disturb or harm the 
Southern Residents. 

 
The Southern Residents are exposed to numerous other sources of marine 
sound, such as military and non-military sonar, seismic testing, and marine 
construction.  The impacts of these sounds on the behavior and health of 
the whales should be assessed.  The effects of non-marine sound from land 
and aerial sources also need investigation. 

 
B.6.2.4 Determine the acoustic environment of the Southern Residents. 

 
Little information exists on the types and levels of marine sound to which 
these killer whales are exposed.  Inventories of acoustic conditions are 
needed throughout the range of the Southern Residents, but especially in 
areas of high vessel traffic, such as the San Juan Islands.  Studies of sound 
production by vessels and ambient sound conditions are the highest 
priority, but other acoustic sources should also be described.  Historical 
trends in ambient noise levels should be estimated as well.  An additional 
need is to examine the characteristics of sound propagation in the areas 
used by whales. 

 
B.6.2.5 Determine the hearing capabilities and vocalization behavior of the 

Southern Residents near sound sources. 
 

Sound from vessels and other sources may impair the hearing abilities of 
killer whales, thereby masking important signals associated with 
communication, foraging, and navigation.  Better information is required 
on the critical distances that the Southern Residents need for these 
activities and whether the whales are able to partially compensate for 
masking noise.  Acoustic responses to sound, including changes in the 
composition, rates, lengths, and “loudness” of calls, also require 
evaluation.  For example, Foote et al. (2004) reported that call duration of 
the Southern Residents increased over time as the number of whale-
watching vessels increased in the area. 

 
B.6.2.6 Assess the effects of human-generated marine noise on Southern Resident 

prey. 
 

Fish are also considered vulnerable to intense underwater sounds.  
Increased levels of background sound can mask sounds critical to fish 
survival, decrease auditory sensitivity, and modify behavior.  Research is 
needed to determine whether prey populations change their behavior in 
response to anthropogenic sound, making the capture of individual fish 
more difficult for the Southern Residents. 
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B.6.3 Assess the effects of contaminants. 
 

Southern Resident whales carry high concentrations of PCBs and other persistent 
organic pollutants and likely have rapidly increasing levels of PBDEs, making 
them by far the most contaminated resident killer whale community in the 
northeastern Pacific.  The levels are high enough to cause reproductive failure and 
other physiological effects in some marine mammal species, therefore, it is 
critical to evaluate the effects on this population.  The sources of these and other 
chemical pollutants in the whales are unknown, but probably stem in part from the 
population’s occurrence in the heavily developed Georgia Basin and Puget Sound 
during much of the year.  It is essential to learn more about the contaminant 
burdens carried by the whales, their impacts on the population, and levels of 
exposure. 

 
B.6.3.1 Determine contaminant levels in the Southern Residents and other killer 

whale communities in the northeastern Pacific. 
 

Two studies (Ross et al. 2000, Rayne et al. 2004) have described 
concentrations of PCBs (and their various components), PCDDs, PCDFs, 
PBDEs, PBBs, and PCNs in live Southern Resident whales, but were 
based on a small number of biopsy samples collected from 1993-1996.  
Updated and expanded tissue sampling of more members of the population 
is needed to obtain contaminant trend information and to examine 
differences among individual whales, age and sex categories, pods, and 
birth order rankings.  Continued periodic sampling and testing for a 
broader range of compounds are strongly recommended.  Tissue sampling 
of stranded individuals should also continue.  Sampling of other regional 
killer whale populations may help clarify the sources of contaminants. 

 
B.6.3.2  Determine contaminant levels in Southern Resident prey. 

 
Aside from the recent findings of O’Neil et al. (2005), who characterized 
PCB levels in Chinook salmon from California to British Columbia, 
relatively little information is available on pollutant concentrations in 
Southern Resident prey.  Better data are needed for virtually all prey 
species to provide a greater understanding of exposure to the whales.  
Levels of contamination should be assessed for a variety of compounds 
and prey subcategories (see Task B.6.1.2). 

 
B.6.3.3  Determine the sources of contaminants entering Southern Resident prey. 

 
Better data should be gathered on the pathways through which prey 
become contaminated.  This work will require expanded assessment of 
pollutant levels in food webs and the general environment throughout the 
Southern Residents’ distribution, and can be achieved through review of 
existing data sources and increased survey efforts.  Estimates of inputs 
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from specific point and non-point sources (e.g., through development of 
numerical source loading models) are needed.  Monitoring of contaminant 
levels in biota at various trophic levels (e.g., harbor seals, harbor 
porpoises, other fish, and mussels) and sediments will provide essential 
information on spatial and temporal patterns of contamination across the 
region, including additional sites requiring cleanup or management (Task 
1.2).   

 
B.6.3.4 Determine the effects of elevated contaminant levels on survival, 

physiology, and reproduction in the Southern Residents. 
 

Exposure to moderate to high contaminant concentrations has been linked 
to a number of negative health effects in marine mammals, including 
impaired reproduction, immunotoxicity, hormonal and enzyme 
dysfunction, and skeletal deformities.  Studies are needed to establish 
whether the Southern Residents are experiencing similar physiological 
effects and whether these are influencing life history parameters and 
population trends.  Factors (e.g., nutritional stress or age) that may 
exacerbate the impacts of contaminants should also be investigated. 

 
B.6.4  Determine risks from other human-related activities. 

 
A variety of other anthropogenic threats (e.g., oil and chemical spills, seismic 
testing, certain military activities, fisheries-related entanglements and interactions, 
direct persecution, and ship collisions) are potentially harmful to the Southern 
Residents (Tasks 2.1 and 2.3).  Although programs such as the MMPA reporting 
system are already established for fishermen to report injuries and deaths of 
marine mammals (insert website), improved documentation and monitoring of a 
variety of activities and any impacts on the whales are needed.  Moreover, 
disaster response strategies developed for oil and chemical spills (Task 2.1.2) 
should include post-event tissue sampling to assess exposure and evaluate 
physiological responses.  This task will become especially relevant as more is 
learned about the outer coastal areas occupied by the population. 

 
B.6.5 Evaluate the potential for disease. 

 
A recent summary of disease threats to the Southern Residents identified several 
high priority pathogens warranting further study (Gaydos et al. 2004).  
Surveillance for these and other diseases should be expanded to cover all 
populations of killer whales and cetaceans in the northeastern Pacific (Task 2.2). 

 
B.7  Identify important habitats for the Southern Residents. 

 
These habitats include sites that are regularly visited for feeding and other necessary 
activities, as well as locations of importance to major prey species.  Such sites can 
likely be determined by examining movement and distribution patterns and identifying 
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areas of repeated use by both whales and their prey.  Site visits to investigate reasons 
for use (e.g., foraging or other behavior) of specific locations may be needed, especially 
for offshore areas.  The value of many important habitats to the whales will probably 
differ among pods and vary seasonally with prey occurrence.  Habitat assessment is 
also necessary in determining critical habitat and evaluating potential sites for protected 
areas. 

 
B.8 Determine the effects of variable oceanographic conditions on the Southern Residents 

and their prey. 
 

Cyclic changes in climate trends across the North Pacific Ocean, such as the Pacific 
Decadal Oscillation, produce fluctuating oceanographic and atmospheric conditions 
that strongly affect ocean productivity and prey abundance.  These changes presumably 
influence prey availability for the Southern Residents and therefore may affect the 
whales’ survival, movements, and other life history traits.  The consequences of 
changing oceanographic patterns on the population should be examined as more is 
learned about the biology of the whales and the biotic and abiotic effects of these 
climate regimes.  Similarly, more information is needed on effects to prey populations.  
The influences of global climate change on regional climate regimes and prey 
abundance should also be evaluated. 

 
B.9 Determine genetic relationships. 

 
A better understanding of the genetic relationships within and among killer whale 
communities in the northeastern Pacific is needed to assess rates of gene flow and risk 
from inbreeding, and to solve taxonomic concerns affecting population management.   

 
B.9.1  Determine paternity patterns in the Southern Residents. 

 
Additional genetic analyses should be made to establish paternity in the Southern 
Residents.  This will yield important information on the contribution of individual 
males in siring calves, and whether mating takes place strictly among the 
Southern Resident pods, or if genetic exchange occurs on a limited basis with 
neighboring Northern Resident and offshore populations.  Such knowledge will 
help assess the risk of inbreeding in the Southern Resident population.  Given the 
low numbers of mature males in J and K pods, it will also assist evaluations of 
recent patterns of reproductive success in L pod. 

 
B.9.2  Determine the risk of inbreeding. 

 
 The Southern Residents may be at risk from inbreeding depression because of the 

population’s small size.  Only 34 breeding adults remain in the population, but 
effective population size is perhaps even smaller.  Assessments are needed to 
determine if genetic diversity is decreasing over time, and to genetically 
determine the mating system of the population. 
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B.9.3  Determine historical population size. 
  

The historical abundance of the Southern Resident population is unknown.   
Estimating historical population size is important, both for setting recovery goals 
and understanding the vulnerability of the population to inbreeding depression.  

 
B.9.4  Determine genetic relationships among populations. 

 
 Better data are needed on the genetic relationships among killer whale 

communities in the northeastern Pacific to estimate rates of gene flow among 
groups and resolve taxonomic issues, such as the status of Southern Residents as a 
distinct population segment.  Comparisons of physical and other biological 
parameters should also be conducted to determine relationships among killer 
whale populations. This information will improve understanding of the degree to 
which the Southern Resident population is evolutionarily isolated and 
demographically closed.   

 
B.9.5  Expand the number of genetic samples available for study. 

 
Acquisition of a substantially larger set of tissue samples is an important priority 
for conducting future genetic analyses of the Southern Residents and other 
regional populations (Barrett-Lennard and Ellis 2001).  Samples can be obtained 
using proven remote biopsy darting methods and should be gathered from all or 
most of the Southern Residents.  Priority should be given to sampling the oldest 
population members before these animals die. 
 

B.10 Improve research techniques and technology. 
 
Improvements in study methods and equipment will greatly benefit future research efforts 
and allow important long-standing questions to be answered.  Needs include: 1) better 
methods for assessing the physical condition of animals, analyzing genetic and 
contaminant samples, evaluating diet and prey abundance, and conducting acoustic 
surveys, and 2) improved equipment for telemetry and other tagging studies, and acoustic 
surveys.  Development of non-invasive techniques is especially desirable.  In some cases, 
new techniques and technology should be tested on other species or non-threatened killer 
whale populations before application to the Southern Residents. 

 
B.11 Research support and coordination 

 
The NWFSC conducts workshops with the research community to evaluate research 
needs, discuss methodology, and identify priorities.  A long-term research plan is in 
development and will be coordinated with WDFW and DFO (NMFS 2006b).  Outreach 
to educate the public on research goals, new results, and progress in filling data gaps is 
also important (Task 3.1.4). 
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VI. IMPLEMENTATION SCHEDULE AND COSTS 
 
The following table shows the priorities and estimated costs for the actions set forth in this 
recovery plan.  It is a guide for meeting the recovery goals outlined in this plan.  The following 
table includes action numbers, action descriptions, priorities, the parties responsible for actions 
(either funding or carrying out), duration of actions, and estimated costs.  Responsible parties are 
agencies or organizations with authority, responsibility, or expressed interest to implement a 
specific conservation action.  When more than one party has been identified, the proposed lead 
party is the first party listed.  The listing of a party in the table does not require the identified 
party to implement the action(s) or to secure funding for implementing the action(s).  Costs are 
estimates for the Fiscal Year (FY) in thousands of dollars ($K) and are not corrected for 
inflation.  Costs are included for specific actions under an outline heading or are listed as costs 
for an outline heading without further breakdown for specific costs.  Estimates of costs came 
from a variety of sources including comments submitted during comment periods, discussion 
with government agencies and organizations about current expenditures and readily available 
budget information for ongoing programs.  Costs for FY03-FY07 are shaded and have been 
included to provide information on conservation and research actions that have already occurred 
and the costs that were associated with completing those actions.  There are many ongoing 
programs in place that benefit Southern Resident killer whales, but would be carried out 
regardless of the status of killer whales.  Only some estimates of partial costs of these large-scale 
ongoing programs (e.g., oil spill prevention, contaminated site clean up, salmon recovery) that 
can be directly linked to recovery of Southern Resident killer whales are included at this time. 
 
Priorities are assigned as follows: 
 
Priority 1 Actions that must be taken to prevent extinction or to prevent the species from 

declining irreversibly. 
 
Priority 2 Actions that must be taken to prevent a significant decline in the population or its 

habitat quality, or in some other significant negative impact short of extinction. 
 
Priority 3 All other actions necessary to provide for full recovery of the species. 
 
 
Research and monitoring priorities are assigned as follows: 
 
Priority 1 Actions that must be taken to identify those actions necessary to prevent 

extinction. 
 
Priority 2  Actions that must be taken to prevent a significant decline in the population or its 

habitat quality, or in some other significant negative impact short of extinction. 
 
Priority 3 All other necessary research actions for full recovery. 
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Responsible parties and involved collaborators for research actions may include NWFSC, DFO, 
WDFW, Center for Whale Research and researchers from other organizations.  For ongoing 
research projects, responsible parties have been identified. 
 
 
Key to Acronyms Used in the Implementation Schedule 
 
CTC Concurrent Technologies Corporation 
CWR Center for Whale Research 
DFO Fisheries and Oceans Canada 
EC Environment Canada 
EPA U.S. Environmental Protection Agency 
ITOS International Tug of Opportunity System 
M3 Marine Mammal Monitoring Project 
NGO Non-Governmental Organizations 
NMFS NMFS Fisheries 
NMMSN Northwest Marine Mammal Stranding Network 
NWACP   Northwest Area Contingency Plan 
NWFSC NMFS, Northwest Fisheries Science Center 
ODEQ Oregon Department of Environmental Quality  
ODFW Oregon Department of Fish and Wildlife 
OLE NMFS, Office of Law Enforcement 
PSAT Puget Sound Action Team 
PSP Puget Sound Partnership 
SA Seattle Aquarium 
Soundwatch Soundwatch Boater Education Program 
SWFSC NMFS, Southwest Fisheries Science Center 
TWM The Whale Museum 
USCG U.S. Coast Guard 
USFWS U.S. Fish and Wildlife Service 
UW University of Washington 
VA Vancouver Aquarium 
WDFW Washington Department of Fish and Wildlife 
WDNR Washington Department of Natural Resources 
WDOE Washington State Department of Ecology 
WSP Washington State Parks and Recreation Commission 
WWOANW       Whale Watch Operators Association Northwest 
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RECOVERY MEASURES AND COSTS 
Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

1 

Protect  Southern 
Resident killer whales 
from factors causing 
decline 

             

1.1 

Rebuild depleted 
populations of salmon 
and other prey to 
ensure an adequate 
food base for recovery 
of the Southern 
Residents 

  

Many salmon recovery efforts and management programs are currently ongoing by a variety of 
agencies and stakeholders.  It is possible that there could be additional salmon restoration costs 
identified based on recovery needs of Southern Resident killer whales; however, at this time we  
do not have sufficient information to estimate those potential costs or identify the actions under 
which they would fall. 

1.1.1 
Support salmon 
restoration efforts in the 
region 

  See 1.1           

1.1.1.1 Habitat management 2 

NMFS, 
state/tribal/ 
local 
recovery 
initiatives, 
NGO, DFO 

See 1.1           

1.1.1.2 Harvest management 2 

NMFS, 
state/tribal/ 
local 
recovery 
initiatives, 
NGO, DFO 

See 1.1           

1.1.1.3 Hatchery management 2 

NMFS, 
state/tribal/ 
local 
recovery 
initiatives, 
NGO, DFO 

See 1.1           
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

1.1.2 
Support regional 
restoration efforts for 
other prey species 

3 

NMFS, 
state/tribal/ 
local 
recovery 
initiatives, 
NGO, DFO 

See 1.1           

1.1.3 

Use NMFS’ authorities 
under the ESA and the 
MSFCMA to protect 
prey habitat, regulate 
harvest, and operate 
salmon hatcheries 

2 NMFS See 1.1           

1.2 

Minimize pollution and 
chemical contamination 
in Southern Resident 
habitats 

  

Many pollution control and site cleanup efforts are currently ongoing with  
support from a variety of agencies and stakeholders; (i.e., $570 million estimated  
by PSP, $182 million for PSAT 2005-2007) although these funds may not be sufficient.   
Additional costs which may be incurred to guide specific cleanup actions aimed at Southern 
Resident killer whales are shown below. 

1.2.1 Clean up contaminated 
sites and sediments   See 1.2           

1.2.1.1 
Identify and prioritize 
specific sites in need of 
cleanup 

2 

CTC, NMFS, 
EC, DFO, 
EPA, 
WDOE, 
WDNR 

  100 30 40       

1.2.1.2 Remediate sites in need 
of cleanup 1 

EPA, 
WDNR, 
potentially 
responsible/ 
liable parties, 
Superfund 
sites See 
Appendix C 

See 1.2           
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

1.2.2 
Minimize continuing 
inputs of contaminants 
into the environment 

  See 1.2           

1.2.2.1 

Minimize the levels of 
harmful contaminants 
discharged by 
industrial, municipal, 
and other point sources 
of pollution 

3 

WDOE, 
EPA, ODEQ, 
DFO, local/ 
municipal/ 
provincial 

See 1.2           

1.2.2.2 

Minimize the levels of 
harmful contaminants 
released by non-point 
sources of pollution 

2 

WDOE, 
EPA, ODEQ, 
DFO, local/ 
municipal/ 
provincial 

See 1.2           

1.2.2.3 

Reduce impacts to 
Southern Resident 
killer whales from 
emerging contaminants 

3 

WDOE, 
EPA, EC, 
local/ 
municipal 

See 1.2           

1.2.3 Minimize 
contamination in prey 3 

WDFW, 
ODFW, 
NMFS, 
USFWS, 
tribes, DFO 

See 1.2           

1.3 

Minimize disturbance 
of Southern Resident 
killer whales from 
vessels 

             

1.3.1 Monitor vessel activity 
around whales              

1.3.1.1 

Expand efforts to 
monitor commercial 
and recreational whale-
watching vessels. 

2 Soundwatch, 
M3, NMFS 

Ongoing, see 
also B.6.2.2 150 150 150 150 150 215 215 215 215 215 
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

1.3.1.2 

Evaluate the relative 
importance of shipping, 
ferry, fishing, research, 
military, and other 
vessel traffic to 
disturbance of killer 
whales. 

3 

NMFS, CTC, 
USCG, US 
Navy, 
industry 
associations 

Initial report 
completed 
with FY06 
funds; 1 year 
task to update 
report 

   10 25  10    

1.3.2 

Continue to evaluate 
and improve voluntary 
whale-watching 
guidelines. 

2 

NMFS, M3, 
Soundwatch, 
DFO,  NGO, 
WWOANW 

Update 
guidelines in 
alternate 
years 

  10 20   20  20  

1.3.3 

Evaluate the need to 
establish regulations 
regarding vessel 
activity in the vicinity 
of killer whales. 

2 

NMFS, DFO, 
USCG, 
WDFW, 
tribes, 
industry 
associations 

2 year task 
coordinated 
with 1.3.4 

    25 50     

1.3.4 

Evaluate the need to 
establish areas with 
restrictions on vessel 
traffic or closures to 
vessel traffic. 

2 

NMFS, DFO, 
USCG, 
WDFW, 
tribes, 
industry 
associations 

2 year task 
coordinated 
with 1.3.3 

    20 50     

2 

Protect Southern 
Resident killer whales 
from additional 
threats that may cause 
disturbance, injury, 
or mortality, or 
impact habitat 

             

2.1 Minimize the risk of 
large oil spills              
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

2.1.1 Prevent oil spills 1 

USCG, 
WDOE, EC, 
industry 
associations 

There are many ongoing oil spill programs including: Rescue Tug 
(1.44 million/yr) and ITOS (100K/yr) 

2.1.2 

Prepare for and respond 
to oil spills to minimize 
their effects on 
Southern Resident 
killer whales 

1 

NMFS, 
USCG, 
WDOE, 
WDFW, NW 
Contingency 
Plan Wildlife 
Section 
Working 
Group, 
industry 
associations 

One year task 
to develop 
Contingency 
Plan and  
training in 
alternate 
years, FY is 
TBD 

      10  10  

2.1.3 
Develop strategies to 
deter killer whales from 
entering spilled oil 

2 NMFS, 
WDFW 

One year 
project     22    

   

2.2 

Monitor and minimize 
the risk of disease 
pathogens in Southern 
Resident habitats 

  

Part of 
stranding 
response see 
4 
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

2.3 

Continue to use agency 
coordination and 
established MMPA 
mechanisms to 
minimize any potential 
impacts from human 
activities involving 
acoustic sources, 
including Navy tactical 
sonar, seismic 
exploration, in-water 
construction, and other 
sources. 

2 NMFS 

Ongoing 
actions 
include 
section 7 
consultations; 
no additional 
costs specific 
to killer 
whale listing 
or recovery 
currently 
identified 

          

2.4 

Reduce the impacts of 
invasive species in 
Southern Resident 
habitats 

             

2.4.1 
Prevent the 
introduction and spread 
of invasive species 

3 

WDFW, 
USFWS, 
NMFS, 
USCG, 
WDOA, 
ODEQ, DFO, 
industry 
associations 

Washington State has ongoing invasives prevention program (2.5 million/yr) 

2.4.2 
Eradicate existing 
populations of invasive 
species 

3 

WDFW, 
USFWS, 
NMFS, 
WDOA, 
ODEQ, DFO, 
industry 
associations 

Washington State has ongoing invasives eradication program (3.5 million/yr) 



 

 
January 2008 VI-9 NMFS 

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

3 
Develop public 
information and 
education programs 

             

3.1 

Enhance public 
awareness of Southern 
Resident status and 
threats 

             

3.1.1 

Exhibits at local 
museums, aquaria, 
parks, and other 
locations 

3 

SA, TWM, 
WSP, VA, 
Tribes, 
NMFS 

FY03- FY07 
costs were 
for creation 
of a new orca 
exhibit and 
materials for 
SA 

25 25 25 25 50 25 50 50 50 50 

3.1.2 School programs 3 NGO, Tribes 

FY05-FY07 
costs for 
Killer Whale 
Tales, FY07 
costs also for 
Springer 
Story 

  25 40 27 40 40 40 40 40 

3.1.3 Naturalist programs 3 NGO, TWM 

Support 
training in 
alternate 
years 

      15  15  

3.1.4 Research programs 3 

NWFSC, 
CWR, DFO 
and other 
researchers 

Periodic 
research 
conferences, 
costs 
included 
under B.11 
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

3.2 

Expand information 
and education programs 
to reduce direct vessel 
interactions with 
Southern Resident 
killer whales 

             

3.2.1 

Expand the on-water 
educational efforts of 
Soundwatch, M3, and 
enforcement agencies 

2 

NMFS, 
Soundwatch, 
M3, WDFW, 
DFO 

NMFS costs 
are included 
here, 
additional 
costs are in 
1.3.1.1 

17 35 25 25 25 25 25 25 25 25 

3.2.2 Outreach to private 
boaters 3 

NMFS, 
Soundwatch, 
M3, WDFW, 
DFO, CG 

Costs are 
included 
under 1.3.1.1 

    2      

3.2.3 
Encourage land-based 
viewing of killer 
whales 

3 

TWM, Orca 
Relief, 
Lifeforce, 
WSP, NGO 

Update 
program in 
alternate 
years 

   10  25  15  15 

3.3 

Educate public on 
positive actions they 
can take to improve the 
current condition for 
Southern Resident 
killer whales 

2 NGO, NMFS 
Some costs 
included 
under 3.1 

     25 25 25 25 25 

3.4 
Solicit the public’s 
assistance in finding 
killer whales 
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

3.4.1 Solicit reports of killer 
whale sightings 3 

NMFS, 
TWM, 
OrcaNetwork
, CWR, BC 
Sighting 
Network 

Costs 
included 
under B1.1 

 25 25  10      

3.4.2 
Solicit reports of killer 
whale strandings from 
the public 

3 

NMFS, 
NMMSN, 
OrcaNetwork
, CWR, BC 
Sighting 
Network 

Education 
and outreach 
for 
NWMMSN 
program 

2 2 2 2 1 2 2 2 2 2 

4 

Respond to killer 
whales that are 
stranded, sick, 
injured, isolated, pose 
a threat to the public, 
or exhibit nuisance 
behaviors 

  

It is not possible to estimate costs for stranding response.  Killer whale strandings are rare events 
and the cost of stranding response varies greatly depending on situation, location, local  
capabilities, status and number of whales.  The NWMMSN is involved in ongoing stranding 
response and the advent of the Prescott stranding grant program has been instrumental in  
increasing NWMMSN capabilities to respond to all strandings including killer whales. NMFS 
contracted with UC Davis FY05-FY07 for $30K to assist with any killer whale stranding along  
the west coast (4.2.3). 

4.1 
Manage atypical 
individual Southern 
Residents 

3 
NMFS, 
WDFW, 
DFO 

Dependent 
on severity of 
situation, 
costs could 
range 100K-
500K based 
on past 
atypical cases 

          

4.2 Respond to strandings 
of killer whales   See Task 4           

4.2.1 
Develop protocols for 
responding to stranded 
killer whales 

3 
NMFS, 
NMMSN, 
DFO, VA 

Action 
completed 

10 
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

4.2.2 Respond to live-
stranded killer whales 2 

NMFS, 
NMMSN, 
DFO, VA 

See Task 4           

4.2.3 Investigate strandings 
of dead killer whales 3 

NMFS, 
NMMSN, 
DFO, VA 

Cost for 
response to 
stranded 
killer whales 
in OR, CA 

 10  10 10  10  10  

4.3 

Respond to future 
resource conflicts 
between the Southern 
Residents and humans  

3 
NMFS, 
others as 
identified 

As identified 
in the future           

5 

Trans-boundary and 
interagency 
coordination and 
cooperation 

             

5.1 Cooperative research 
and monitoring 3 

NMFS, DFO, 
WDFW, 
researchers 

Future costs 
included 
under B.11 

8 45  50       

5.1.1 Population monitoring 3 
NMFS, DFO, 
WDFW, 
CWR 

Costs 
included 
under A.1 

          

5.1.2 Stranding response 
coordination 3 NMFS, DFO, 

WDFW 

Costs 
estimated as 
< 1K per 
stranding 
event, see 4 

          

5.2 
Complimentary 
conservation and  
recovery planning 

  
No costs 
identified at 
this time 

          

5.2.1 Plans are subject to 
periodic review 3 NMFS, DFO, 

WDFW 
1 year task to 
update plan          50 

5.2.2 Encourage public 
participation 3 NMFS, DFO, 

WDFW 
1 year task to 
update plan  10  10      10 
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Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

5.3 

Inter-jurisdictional 
enforcement 
cooperation and 
coordination 

3 NMFS, DFO, 
WDFW  15 10 15 25 30 20 20 20 20 20 

    TOTALS 227 412 307 417 397 477 547 387 437 437 

     TOTAL FY03- 
FY07 $1,760 TOTAL FY08-

FY12 $2,285 
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RESEARCH AND MONITORING 
 
 

Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

A 

Monitor status and 
trend of Southern 
Resident killer 
whales 

             

A.1 

Continue the annual 
population census 
 
 

2 CWR  15 16 21 88 71 100 100 100 100 100 

A.2 

Maintain a current 
photo-identification 
catalog for Southern 
Residents and staff 
able to 
photographically 
identify whales 

2 CWR 
Costs 
included 
under A.1 

          

A.3 
Standardize the 
results of annual 
population surveys 

3 CWR, DFO, 
NMFS 

1 year task 
FY to be 
determined 

      5    

B 

Conduct research to 
facilitate and 
enhance 
conservation efforts 
for Southern 
Resident killer 
whales 

             

B.1.1 

Determine 
distribution and 
movements in outer 
coastal waters 
 
 

1 

NWFSC, 
DFO, 
WFDW, 
researchers 

 90 285 290 290 336 775 775 775 775 775 
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Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.1.2 

Improve knowledge 
of distribution and 
movements in the 
Georgia Basin and 
Puget Sound 

1 
NWFSC, 
SWFSC, 
UW, TWM 

  31 95 29 64 250 200 200 200 200 

B.1.3 

Determine the effects 
of prey abundance 
and availability, and 
other factors on 
whale distribution 
and movements 

1 
NWFSC, 
UW, TWM, 
researchers 

Costs 
included 
under B.2.1 
 

          

B.2 
Investigate the diet of 
the Southern 
Residents 

 

NWFSC, 
DFO, 
WFDW, 
researchers 

           

B.2.1 
Determine the diet of 
the Southern 
Residents 

1   34 103 94 79 74 190 190 190 190 190 

B.2.2 

Determine the 
importance of 
specific prey 
populations to the 
diet 

1  
Costs 
included 
under B.2.1 

          

B.2.3 
Determine the extent 
of feeding on 
hatchery fish 

3  
Costs 
included 
under B.2.1 

          

B.3 

Analyze the 
population dynamics 
of the Southern 
Residents 

 

NWFSC, 
DFO, 
WFDW, 
researchers 

Total costs 
for B.3.1- 
B.3.5 

 31 29 83 68 130 130 130 130 130 

B.3.1 Determine causes of 
mortality 1             

B.3.2 Evaluate survival 
patterns 2             
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Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.3.3 Evaluate reproductive 
patterns 2             

B.3.4 Evaluate population 
structure 2             

B.3.5 Evaluate changes in 
social structure 2             

B.4 
Investigate the health 
and physiology of the 
Southern Residents 

 

NWFSC, 
DFO, 
WFDW, 
researchers 

           

B.4.1 Assess the health of 
population members 2  Future 

costs TBD 50          

B.4.2 Assess individual 
growth rates 2  TBD           

B.4.3 
Determine metabolic 
rates and energy 
requirements 

1 NWFSC   40 41 49 28 75 75 75 75 75 

B.5 
Investigate the 
behavior of the 
Southern Residents 

3 

NWFSC, 
DFO, 
WFDW, 
researchers 

Some costs 
included 
under 
B.6.2.1 

          

B.6 Assess threats to the 
Southern Residents  

NWFSC, 
DFO, 
WFDW, 
researchers 

           

B.6.1 
Assess the effects of 
changes in prey 
populations 

1             
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Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.6.1.1 

Determine historical 
changes in prey 
distribution and 
abundance, and their 
effects on Southern 
Resident population 
dynamics 
 
 

1 NWFSC, 
UW  26 27    125 125 125 125 125 

B.6.1.2 

Assess changes in 
prey quality and their 
effects on Southern 
Resident population 
dynamics 

1 NWFSC, 
UW       75 75 75 75 75 

B.6.1.3 

Determine whether 
the Southern 
Residents are limited 
by critical periods of 
scarce food resources 

1  

Costs 
included 
under 
B.6.1.1 and 
B.6.1.2 

          

B.6.1.4 
Assess threats to prey 
populations of the 
Southern Residents 

2  

Costs 
included 
under 
B.6.1.1 and 
B.6.1.2 

          

B.6.2 

Assess the effects of 
human-generated 
marine noise and 
vessel traffic 

             

B.6.2.1 

Determine vessel 
characteristics that 
affect the Southern 
Residents 

1 
NWFSC, 
DFO, UW, 
researchers 

 112 202 95 116 63 150 150 150 150 150 



 

 
January 2008 VI-18 NMFS 

 
Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.6.2.2 

Determine the extent 
that vessels disturb or 
harm the Southern 
Residents 

1 
NWFSC, 
DFO, UW, 
researchers 

Costs 
included 
under 
B.6.2.1 

          

B.6.2.3 

Determine the extent 
that other acoustic 
sources disturb or 
harm the Southern 
Residents 
 
 

2 
NWFSC, 
DFO, UW, 
researchers 

Costs 
included 
under 
B.6.2.4 

          

B.6.2.4 

Determine the 
acoustic environment 
of the Southern 
Residents 

2 
NWFSC, 
DFO, UW, 
researchers 

 88 50 10 25 68 175 175 175 175 175 

B.6.2.5 

Determine the 
hearing capabilities 
and vocalization 
behavior of the 
Southern Residents 
near sound sources 

2  

Some costs 
included 
under 
B.6.2.4 

          

B.6.2.6 

Assess the effects of 
human-generated 
marine sound on 
Southern Resident 
prey 

3  TBD           

B.6.3 Assess the effects of 
contaminants              
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Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.6.3.1 

Determine 
contaminant levels in 
the Southern 
Residents and other 
killer whale 
communities in the 
northeastern Pacific 

1 
NWFSC, 
DFO, 
WDFW 

 60  40 40 40 135 135 135 135 135 

B.6.3.2 

Determine 
contaminant levels in 
Southern Resident 
prey 

1 
NWFSC, 
DFO, 
WDFW 

Costs for 
FY07-
FY11 
included 
under 
B.6.3.1 

 30         

B.6.3.3 

Determine the 
sources of 
contaminants 
entering Southern 
Resident prey 

1  

Costs 
included 
under 
B.6.3.1 

          

B.6.3.4 

Determine the effects 
of elevated 
contaminant levels on 
survival, physiology, 
and reproduction in 
the Southern 
Residents 

1      65  75 75 75 75 75 

B.6.4 
Determine risks from 
other human-related 
activities 

2  As 
identified           

B.6.5 Evaluate the potential 
for disease 3  

No costs 
identified 
at this time 
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Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.7 
Identify important 
habitats for the 
Southern Residents 

1 

NWFSC, 
DFO, 
WFDW, 
researchers 

Costs 
included 
under 
B.1.1- 
B.1.3 

          

B.8 

Determine the effects 
of variable 
oceanographic 
conditions on the 
Southern Residents 
and their prey 

1 

NWFSC, 
DFO, 
WFDW, 
researchers 

Costs 
included 
under 
B.1.1- 
B.1.3 

          

B.9 Determine genetic 
relationships  

NWFSC, 
DFO, 
WFDW, 
researchers 

 105 65 67 40 37 150 100 100 100 100 

B.9.1 
Determine paternity 
patterns in the 
Southern Residents 

2  
Costs 
included 
under B.9 

          

B.9.2 Determine the risk of 
inbreeding 1  

Costs 
included 
under B.9 

          

B.9.3 Determine historical 
population size 2  

Costs 
included 
under B.9 

          

B.9.4 
Determine genetic 
relationships among 
populations 

2  
Costs 
included 
under B.9 

   15       

B.9.5 

Expand the number 
of genetic samples 
available for study 
 

2  

Costs 
included 
under B.9           
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Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

B.10 
Improve research 
techniques and 
technology 

3 

NWFSC, 
DFO, 
WFDW, 
researchers 

  10 10 10 43 50 50 50 50 50 

B.11 Research support and 
coordination 2 NWFSC   208 212 131 342 175 175 175 175 175 

    TOTALS 580 1098 1004 1060 1170 2630 2535 2530 2530 2530 

     TOTAL  
FY03-FY07 $4,912 TOTAL  

FY08-FY12 $12,755 
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Appendix A.  The current “Be Whale Wise” guidelines recommended for vessels, kayaks, and 
other craft watching killer whales in Washington and British Columbia by the Soundwatch 
Boater Education Program and Marine Mammal Monitoring Project (M3). 
____________________________________________________________________________________________ 
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Appendix B.  List of major sewage treatment plants and pulp and paper mills in the Puget Sound and 
Georgia Basin regiona. 

 
  
Sewage treatment plants  

Washington  
Bellingham STP Lakota STP, Federal Way 
Anacortes WWTP Tacoma Central No. 1 
Mt. Vernon STP Tacoma North No. 3 
Everett STP Chambers Creek, University Place 
Lynnwood STP Puyallup STP 
Edmonds STP Sumner STP 
Metro Alki Point, Seattle Enumclaw STP 
Metro West Point, Seattle LOTT, Olympia area 
Salmon Creek WWTP, Burien Port Angeles STP 
Metro Renton, Renton Kitsap County Central Kitsap, Poulsbo 
Miller Creek WWTP, Normandy Park Bremerton STP 
Midway Sewer District, Des Moines Shelton STP 
Redondo STP, Des Moines  
  

British Columbia  
Campbell River Chilliwick 
Comox Valley Regional Northwest Langley 
Powell River Nanaimo 
Westview French Creek, Nanaimo 
Squamish Ladysmith 
Lion’s Gate, Vancouver Salt Spring Island 
Iona Island, Vancouver Sydney 
Lulu Island, Vancouver Clover Point, Victoria 
Annacis Island, Vancouver Macaulay Point, Victoria 

  
Pulp and paper mills  

Washington  
Georgia Pacific, Bellingham Kimberley-Clark, Everett 
Daishowa America, Port Angeles Simpson Tacoma Kraft, Tacoma 
Rayonierb, Port Angeles Sonoco, Sumner 
Port Townsend Paper, Port Townsend Stone Consolidated (Abitibi)a, Steilacoom 
  

British Columbia  
Norske Skog Canada, Elk Falls Western Pulp Limited Partnership, Squamish 
Pacifica Papers, Port Alberni Howe Sound Pulp & Paper, Port Mellon 
Pope & Talbot, Harmac Norampac Paper, New Westminster 
Norske Skog Canada, Crofton Scott Paper, New Westminster 
Pacifica Papers, Powell River  

 

a  Adapted from Grant and Ross (2002), with additional information from the Washington State Department of 
Ecology.  Many of these sites discharge their effluent directly into marine waters and may have once been 
significant polluters. 

b Now closed.  
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Appendix C.  Past and present Superfund sites located in the greater Puget Sound region, with a 
listing of primary contaminants (U.S. Environmental Protection Agency 2006). 
 
Site name Location Contaminated media Major contaminants 
    
Northwest Transformer, 

Mission Polea 
Everson, Whatcom 

Co. 
Soils, sludges PCBs, others 

Northwest Transformer, S. 
Harkness St.a 

Everson, Whatcom 
Co. 

Soils, sludges PCBs, heavy metals 

Oeser Company Bellingham, Whatcom 
Co. 

Soils, sludges Others 

Whidbey Island Naval Air 
Station, Ault Field 

Whidbey Island, 
Island Co. 

Soils, marine and 
freshwater sediments, 
groundwater 

PCBs, pesticides, dioxins, 
heavy metals, others 

Whidbey Island Naval Air 
Station, Seaplane Basea 

Whidbey Island, 
Island Co. 

Soils, sludges, 
groundwater, surface 
water 

Pesticides, heavy metals, 
others 

Tulalip Landfilla Marysville, 
Snohomish Co. 

Surface water, soils, 
marine and freshwater 
sediments, groundwater 

PCBs, DDT, heavy metals, 
others 

Harbor Island Seattle, King Co. Soils, marine and 
freshwater sediments, 
sludges, groundwater 

PCBs, heavy metals, 
petroleum products, others 

Lower Duwamish 
Waterway 

Seattle, King Co. Freshwater sediments, 
surface water 

PCBs, others 

Pacific Sound Resources Seattle, King Co. Marine and freshwater 
sediments, groundwater 

PCBs, heavy metals, others 

Pacific Car and Foundry 
(PACCAR) 

Renton, King Co. Soils PCBs, heavy metals, 
petroleum products, others 

Midway Landfill Kent, King Co. Groundwater Heavy metals, others 
Seattle Municipal Landfill Kent, King Co. Groundwater Heavy metals, others 
Western Processing 

Company 
Kent, King Co. Soils, freshwater 

sediments, groundwater 
PCBs, dioxins, heavy metals, 

others 
Queen City Farms Maple Valley, King 

Co. 
Soils, sludges, 

groundwater, surface 
water 

PCBs, heavy metals, others 

Port Hadlock Detachment, 
U.S. Navya 

Indian Island, 
Jefferson Co. 

Marine sediment, shellfish, 
soils, groundwater 

PCBs, pesticides, heavy 
metals, others 

Naval Undersea Warfare 
Center 

Keyport, Kitsap Co. Soils, marine sediments, 
shellfish, groundwater 

PCBs, heavy metals, 
petroleum products, others 

Bangor Naval Submarine 
Base 

Silverdale, Kitsap Co. Soils, sludges, surface 
water, groundwater 

Heavy metals, others 

Bangor Ordnance Disposal, 
U.S. Navy 

Silverdale, Kitsap Co. Soils, sludges, surface 
water, groundwater 

Others 
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Appendix C.  Past and present Superfund sites in the greater Puget Sound region (cont’d). 
 
Site name Location Contaminated media Major contaminants 
    
Wyckoff Company/Eagle 

Harbor 
Bainbridge Island, 

Kitsap Co. 
Soils, marine sediments, 

groundwater 
Dioxins, furans, heavy 

metals, others 
Jackson Park Housing 

Complex, U.S. Navy 
Bremerton, Kitsap 

Co. 
Soils, sludges, surface 

water 
Heavy metals, others 

Puget Sound Naval Shipyard 
Complex 

Bremerton, Kitsap 
Co. 

Soils, sludges, marine 
sediments, 
groundwater 

PCBs, heavy metals, 
petroleum products, 
others 

Old Navy Dump/Manchester 
Lab 

Manchester, Kitsap 
Co. 

Soils, sludges, marine 
sediments, surface 
water, shellfish 

PCBs, heavy metals, 
petroleum products, 
others 

Commencement Bay 
Nearshore/ Tideflats 

Tacoma, Pierce Co. Surface water, soils, 
marine sediments, 
groundwater 

PCBs, heavy metals, others 

Commencement Bay South 
Tacoma Channel 

Tacoma, Pierce Co. Surface water, soils, 
marine sediments, 
groundwater 

PCBs, heavy metals, 
petroleum products, 
others 

American Lake Gardens, 
McChord AFB 

Tacoma, Pierce Co. Groundwater Others 

McChord AFB (Wash 
Rack/Treat)a 

Tacoma, Pierce Co. Groundwater Petroleum products, others 

Lakewood Site Lakewood, Pierce Co. Soils, sludges, 
groundwater 

Others 

Hidden Valley Landfill (Thun 
Field) 

Puyallup, Pierce Co. Groundwater Heavy metals, others 

Fort Lewis (Landfill No. 5)a Fort Lewis, Pierce 
Co. 

Groundwater Heavy metals, others 

Fort Lewis Logistics Center Fort Lewis, Pierce 
Co. 

Groundwater Heavy metals, others 

Palermo Well Field Tumwater, Thurston 
Co. 

Soils, surface water, 
groundwater 

Others 

 

a  Cleanup activities considered complete with some sites removed from the National Priorities List. 




