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Abstract 
The intent of this research is to use community resources to develop baseline data on seabird 

occurrence and distribution in an area considered at-risk of large and catastrophic oil spills, the 

San Juan Islands and coast from Padilla Bay to southern extent of Georgia Strait, including 

Samish Bay, Bellingham Bay, Lummi Bay, and Semiahmoo Bay. This will be accomplished by 

using volunteer skilled bird observers to expand the existing Puget Sound Seabird Survey from 

the Strait of Juan de Fuca and central and south Puget Sound into the area of concern. Surveyors 

will receive additional training in bird identification and use of survey protocols. The survey is 

conducted monthly from October through April when seabirds are most abundant in the US 

portion of the Salish Sea. All sampling sites will be surveyed on the same day and nearly 

simultaneously. 

The data collection methods have been developed to provide basic information and to conduct 

detailed analysis utilizing distance sampling, which can provide estimates of absolute abundance 

as well as of variance. 

Additionally, surveyors throughout most of Puget Sound will be trained in recognizing and 

reporting the presence or absence of oil at or near their survey sites in the event of a substantial 

oil spill in the area and gather data on seabird presence. 

1 Introduction 
The Puget Sound Seabird Survey (PSSS) is an established citizen science research program 

developed and managed by the Seattle Audubon Society and conducted in much of the US 

portion of the Salish Sea, the Puget Sound area of Washington State. The current program 

gathers data from the South and Central portions of Puget Sound, the Strait of Juan de Fuca, and 

Admiralty Inlet, including the islands of Vashon, Bainbridge and Whidbey. The primary intent of 

this program is to expand the use of community resources to develop baseline data on seabird 

density and distribution to north Puget Sound, an area considered at-risk for large and 

catastrophic oil spills. The expansion will provide PSSS studies for the entire Puget Sound 

region except for the Hood Canal area.  

The PSSS is a land-based survey of marine birds within the near shore area. It is conducted 

monthly from October to April from multiple established locations throughout the region by 

experienced and trained observers. There are currently 120 active survey sites located in Clallam 

(12), Island (9), Jefferson (5), King (43), Kitsap (14), Pierce (25), Snohomish (4), and Thurston 

(8) counties as of the 2017-18 survey season. This expansion will increase the number and 

location of the survey sites to include San Juan, Skagit, and Whatcom counties. 

The numerous and dedicated observers distributed throughout the region also provides the 

opportunity for additional observations in the event of an oil spill. This program will train 

observers throughout the entire PSSS area on how to safely document oil and marine bird 

observations in regions affected by an oil spill.  
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2 Background 
The Puget Sound Partnership (PSP) compiled the 2014-15 Action Agenda (AA) to identify and 

prioritize needs and actions for protecting and recovering Puget Sound (PSP, 2014). The AA was 

used to solicit Near-Term Actions (NTAs) that were incorporated into the 2016 AA (PSP, 2016). 

Seattle Audubon submitted the NTA proposal Puget Sound Seabird Survey and Volunteer Oil 

Response Training (NTA 2016-0322) (Seattle Audubon, 2016). This proposal was accepted for 

the 2016 AA and received funding in 2017. Funding was provided by the Environmental 

Protection Agency through the National Estuary Program and administered by the Washington 

Department of Fish and Wildlife. 

This NTA applies to the 2014-15 AA Habitat Strategic Initiative Sub Strategy C8.1, Prevent 

and reduce the risk of oil spills (2016 AA number 20.1) and C8.3 Respond to spills and seek 

restoration using the best available science and technology (2016 AA number 20.3). It applies 

to the associated Regional Priority to Promote and coordinate the proactive use of maritime 

risk assessments (PSP, 2016). The role of this NTA is to promote and coordinate studies on the 

maritime risk to marine birds from oil spills based on comprehensive, coordinated marine bird 

surveys throughout the Puget Sound area. Due to the multiple methods of oil transport, from the 

transport of crude oil by tank ship or barge, pipeline, or rail, and the transport of large quantities 

of oil as fuel in commercial vessels, essentially all the area waters and shorelines are at risk from 

major oil spills. This NTA will add to the geographic coverage of the long-term marine bird 

assessments being conducted throughout the Puget Sound area in the PSSS program.  

In 2006 the Science Committee of Seattle Audubon conducted a review of gaps and priorities in 

regional bird data and methodology and recognized that a comprehensive land-based seabird 

survey using advanced survey techniques and analysis would be critical in understanding the 

status and trends of seabirds in Puget Sound. This was the origin of the PSSS, which was 

implemented in central/south Puget Sound in 2007. The program was further expanded in 2013 

to include the Strait of Juan de Fuca and Admiralty Inlet areas (Ross and Joyce, 2014). This 

project will expand the survey to include the north Puget Sound area starting in 2018. 

2.1 Study area 

The study area for the PSSS is the US portion of the Salish Sea except for Hood Canal. The 

expansion area is from Deception Pass to the Canadian border, including the San Juan Islands, 

Samish Bay, Bellingham Bay, Lummi Bay, and Semiahmoo Bay (Figure 1).  

Some sections of the expansion area are tribal lands, including those of the Lummi and 

Swinomish. Other areas include private, commercial, public, and government lands. This region 

includes the major commercial and fishing ports of Bellingham and Anacortes, along with 

several other recreation ports. Major public lands include numerous State Parks and the San Juan 

National Monument. The Monument consist of approximately 1,000 acres of land spread over 

450 islands, rocks and pinnacles (https://www.blm.gov/or/resources/recreation/sanjuans/). The 

Padilla Bay National Estuarine Research Reserve at the saltwater delta of the Skagit River is 

composed of over 11,000 acres (http://www.nerra.org/reserves/padilla-bay-national-estuarine-

research-reserve/). Fidalgo Bay and the Cherry Point area are Washington State Aquatic 

Reserves (https://www.dnr.wa.gov/managed-lands/aquatic-reserves). There are also numerous 

State marine parks in this area.  

https://www.blm.gov/or/resources/recreation/sanjuans/
http://www.nerra.org/reserves/padilla-bay-national-estuarine-research-reserve/
http://www.nerra.org/reserves/padilla-bay-national-estuarine-research-reserve/
https://www.dnr.wa.gov/managed-lands/aquatic-reserves
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Four oil refineries are in the Puget Sound region. These refineries receive crude oil by pipeline, 

train, and tank vessels. They also export both crude oil and refined product by tank vessel and 

pipeline. Haro Strait and Boundary Pass are seeing increased vessel traffic bound for British 

Columbia ports and are projected to have much higher traffic volume due to planned expansion 

of activities in and near Vancouver, BC, Canada (Van Dorp and Merrick, 2017).  

The study area for the Volunteer Oil Spill Response Training is the entire area of the current 

PSSS plus the area of this expansion (Figure 1).  

 

Figure 1: Area of the PSSS Study. The red polygon shows the expansion area. Red dots are existing 

survey sites. 
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2.2 Previous studies in the expansion area 

The EPA and National Oceanic and Atmospheric Administration (NOAA) jointly funded the 

first major seabird survey in Puget Sound in 1978-79, known as the Marine Ecosystems Analysis 

(MESA). Results from the MESA study have provided an initial baseline to estimate population 

trends and projections in Puget Sound (Wahl, 1981). Beginning in the early 1990s, the 

Washington Department of Fish and Wildlife (WDFW) made seabirds a conservation priority 

and began a series of continuous annual surveys to estimate temporal trends in seabird 

abundance. These data have been incorporated into the Puget Sound Assessment and Monitoring 

Program (PSAMP), and nearly all species have been shown to have declined since 1978-79 

(Everson, 2010). One potential problem with comparing WDFW surveys with the MESA density 

estimates is that the sampling protocol has been slightly different. To address this issue, 

Washington State Sea Grant funded a study in 2004-05 to replicate the initial MESA project. 

Preliminary results from this survey agree with the PSAMP trends to some degree, but also show 

different trends for some species, including pigeon guillemots (Bower, 2009).  

The PSAMP aerial surveys continue to be conducted annually. While the surveys are intended to 

provide relative abundance estimates for the entire Strait and Sound, additional analysis 

techniques are being used to refine the abundance estimates (Vilches, et al, 2013)) 

The Cherry Point Aquatic Reserve Stewardship Committee oversees a citizen science program 

that replicates the MESA studies within and near the Cherry Point Aquatic Reserve. Started in 

2013 to monitor seven species (Bald Eagle, Brant, Common Goldeneye, Common Loon, 

Harlequin Duck, Surf Scoter, and Western Grebe) (CPARCSC et al, 2014). The program was 

subsequently expanded to study 15 species (Horned Grebe, Red-necked Grebe, Western Grebe, 

Surf Scoter, White-winged Scoter, Common Loon, Pacific Loon, Red-throated Loon, Common 

Goldeneye, Barrow’s Goldeneye, Harlequin Duck, Brant, Bald Eagle, Double-crested 

Cormorant, and Pelagic Cormorant.) (www.aquaticreserves.org/the-reserves/cherry-point/about-

the-committee/). Plans include expanding the study to 29 species.  

Most bird surveys have used a point-count methodology including the MESA studies and 

National Audubon’s Christmas Bird Count. A shortcoming of this methodology is that they 

cannot be used to estimate density or infer temporal trends in abundance because they provide a 

relative, rather than absolute, index of abundance (Buckland, 2006; Buckland et al., 2008). The 

PSAMP aerial surveys have shortcomings associated with the modification of some bird 

behavior associated with airplane noise (Bower, 2009) the area of coverage, and being restricted 

to winter season only. They do, however, provide data for birds offshore as well in the nearshore 

(Evenson, 2010). 

2.3 Previous PSSS studies 

The PSSS conducted its first full survey in 2007-08 and the survey has been conducted in the 

South-Central portion of Puget Sound every year since (Seattle Audubon, 2018). The PSSS 

underwent an expansion in 2013 to include areas of the Strait of Juan de Fuca and Admiralty 

Inlet. That expansion was a trial of adapting existing survey methods to a new region, recruiting 

skilled volunteers in some remote and low population areas, conducting the survey throughout 

the year, and implementing an early on-scene oil spill reconnaissance program (Joyce and 

http://www.aquaticreserves.org/the-reserves/cherry-point/about-the-committee/
http://www.aquaticreserves.org/the-reserves/cherry-point/about-the-committee/
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Skumanich, 2013, Ross and Joyce, 2014). Since the 2013 expansion, additional survey locations 

have been added to the project around Vashon and Bainbridge Islands. 

The dataset from the South-Central study area has grown substantially over the years and 

allowed specialized analyses. Ward, et al (2015) used spatial occupancy models to assess the 

spatial patchiness and inter-annual trends of 18 seabird species in this Puget Sound region. The 

continuing collection of data in both the South-Central area and the Strait-Admiralty Inlet region 

is establishing a robust data set for additional analyses. 

2.3.1 Lessons learned  

The 2013 expansion provided an opportunity to review both the entire PSSS program as well as 

the design and methods used in the expansion of the program. Lessons learned from that 

expansion are detailed in the final report for that program (Ross and Joyce, 2014). These 

included: 

1. Recruitment of skilled observers is possible through partnerships with Audubon chapters 

and other organizations although full recruitment has been challenging. Recruitment 

should include additional observers (over subscribing) so there are available substitutes 

for the standard surveys and for additional surveys in the event of an oil spill. 

2. The newly established sites should be evaluated if any sites are unproductive or 

redundant.  

3. The 12-month survey in the expanded area should be evaluated. Reduction of the survey 

to the seven winter months as is used in the original PSSS should be considered. This 

would reduce cost and logistic issues associated with a continuous survey. 

4. The procedure to confirm a reported oil spill was considered unproductive and 

unnecessary and should be eliminated. 

5. The procedure for reporting detailed descriptions of oiling should be simplified. Instead 

of following procedures used by professional oil observers, the PSSS observers should be 

asked to check for the presence or absence of oil on the water or shoreline and provide a 

simple description. 

6. The procedure for additional PSSS surveys in the event of an oil spill was both 

enthusiastically received by observers and considered a priority for future work. 

7. Communications with observers in the event of a spill could be improved by using text 

messaging in addition to email. Voice calls should be used when necessary. 

8. The call-out drill was a successful exercise to test the process. The results of the drill 

showed very high rates of coverage for both oil observations and for supplemental 

seabird surveys. The use of GIS mapping for each site that provides contact information 

for the assigned observers was considered effective and useful. 

2.3.2 Program modifications based on lessons learned 

Issue 1 is addressed by developing new cooperating organizations and reaching out to other 

entities, including local tribes. The program will have a goal of recruiting 110% of the required 

number of participants. 
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Issue 2 is an ongoing process that is applied to the entire PSSS program and will be applied to 

the North Sound expansion area in future years. 

Issue 3 was addressed in the original expansion area by reducing the survey period to seven 

months, identical to the continued PSSS study. The North Sound expansion will use the seven-

month design. 

Issue 4 resulted in the elimination of the confirmation of reported spills. 

Issue 5 caused a redesign of oil spill reporting and substantial modification to the oil spill 

manual. 

Issue 6 results in the additional surveys being stressed in training and considered the highest 

priority of the oil spill response program. This and other oil observations will be included in all 

locations of the PSSS study, not just in the North Sound expansion area. 

Issue 7 is addressed by obtaining cell phone numbers as well as email addresses for all observers 

at the time of registration. Each observer will also be asked for their preferred mode of 

communication. 

Issue 8 confirms the design of the call-out drill and the effectiveness of this program. The drill, 

and the development of the GIS mapping that includes contact information for all observers, will 

be applied to the entire PSSS program. 

3  Project Description 
The project is composed of two parts: The Puget Sound Seabird Survey and the Volunteer Oil 

Spill Response Training. 

3.1 Puget Sound Seabird Survey 

The primary part of this project involves the expansion of the PSSS throughout the North Sound 

which is considered at high risk of oil spills as designated in the Near-Term Action proposal 

(Seattle Audubon, 2016) and Statement of Work (SOW, 2018) for this project. It includes 

establishing at least 15 sampling locations that will be surveyed by skilled volunteer observers 

each month from October to April. The targets of this research are all seabird species that 

overwinter in the region. This includes geese, ducks, swans, loons, grebes, cormorants, gulls, 

terns, and alcids. Surveying includes using optics (binoculars and spotting scopes) to identify and 

count all birds within the 300m survey zone.  

The PSSS expansion utilizes techniques developed and proven in previous and current work 

being conducted throughout much of Puget Sound. Utilizing this protocol, comprehensive data 

are collected that are both descriptive of the distribution and presence of seabirds as well as 

enable advanced analysis methodologies, including distance sampling and spatial distribution 

modeling.  

Distance sampling provides a robust approach to estimating density and allows for calculation of 

density estimates that are less biased than those derived from many other survey techniques. This 

includes incorporating the effects of change in detection of each species due to changes in 

distance from the observer, poor sighting conditions, quality of observing equipment, and 

observer experience. Distance sampling also provides methods to determine variation, thus 
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providing a metric on the robustness and confidence of estimates. Determination of variance has 

been a major issue with other survey methods (Buckland et al., 2008). 

Spatial distribution modeling, or Hotspot analysis, provides advanced statistical methods to 

identify spatial variability and hotspots of a species’ distribution. This may help identify where 

species persist and how this may change due to both ecological (e.g. prey availability) and 

human (e.g. oil spill) impacts over time. Effects of observer error and missed detection can also 

be reduced by including both spatial and temporal variations (Ward et al., 2015).  

3.2 Volunteer Oil Spill Response Training 

There are two different functions for volunteer oil spill response training, both focusing on early 

on-scene reconnaissance (EOSR) of an oil spill. The first function is to make standardized 

observations from regular PSSS survey sites regarding the presence of oil. The other is to 

conduct a standard seabird survey from the usual locations at the next available daylight tide 

window if a survey has not been recently conducted. It is recognized that oil spill data collected 

by the observers is not done by oil-spill professionals and is intended only to provide generalized 

information to responsible agencies that will then conduct comprehensive observations. These 

actions will be incorporated for all PSSS sites including those in the central-south Puget Sound 

and Strait-Admiralty Inlet survey areas, as well as the new survey sites in the North Sound. 

However, individual participation in the EOSP training and observations are voluntary for all 

surveyors. 

3.3 Project goals and objectives 

The primary goal of this project is to determine, by species and time of year, the occurrence, and 

distribution of seabirds in areas that are at risk to the effects of major and catastrophic oil spills. 

The secondary goal is to increase the geographic range of the time series collected using this 

survey methodology to improve estimates of seabird density and distribution within Puget Sound 

and identify changes over time.  

The third goal is to improve reconnaissance of oil spills that will improve the efficiency of oil-

spill response.  

The main objective of this program is to establish a systematic, citizen-science based seabird 

survey throughout an area that is not currently being assessed using methods that can detect 

intra-annual and inter-annual changes. Through these surveys and analyses, the seasonal 

distribution and density data can be used in oil-spill response planning and operations. The 

development of a spatial time-series enables assessment of the status and trends of seabird 

populations, including those endangered, threatened, and species of concern. With the 

development of this series, the data can also be used for the assessment of damages to natural 

resources that result from an oil spill or other events. 

The secondary objective is to develop a geographically distributed network of observers trained 

in both recognizing and characterizing oil spills and collecting additional seabird data that can be 

quickly reported to responsible agencies. 
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3.4 Study logistics 

The seabird survey utilizes tidal information to coordinate and schedule surveys. The time of the 

daylight high tide on the scheduled survey day will be determined using data available from the 

NOAA Tides & Currents website (www.tidesandcurrents.noaa.gov/).  

The expanded study area is the North Sound region of Puget Sound, from Deception Pass to the 

Canadian border, including the island area of the San Juan National Monument. The oil-spill 

observation program will use the same locations as the existing seabird survey sites plus those 

developed in this expansion (Fig. 1). 

In support of this program Seattle Audubon will: 

 Implement a training and testing program for all recruited surveyors. This will include an 

assessment of volunteer seabird identification accuracy, use of equipment, and 

familiarization with survey protocols.  

 Incorporate oil-spill recognition and reporting training and testing. 

 Provide online support with detailed survey procedures, downloadable data forms, and oil 

spill identification aides. 

 Support the data entry and analysis web portal for near-real time direct entry of data and 

monitor web entries to identify missing data. 

 Maintain the website BirdWeb.org, an online guide to birds in Washington State to 

provide references to all surveyors. 

 Collate, conduct quality control review, and summarize the data. 

 Establish cooperative agreements with others to facilitate the use of advanced methods to 

analyze the dataset. 

Much of the region is lightly populated and many island locations are reached only by boat or 

ferry. This could result in difficulty recruiting adequate numbers of skilled surveyors. However, 

this project works with local organizations that have local members who are enthusiastic, skilled 

bird observers and thus will likely overcome vulnerabilities in recruitment. 

In the event the survey and/or oil observations are impacted by sea or weather conditions, the 

survey will be rescheduled. A small pool of substitute surveyors will be available in the event the 

scheduled observers are unavailable or unable to conduct the survey. No access problems are 

anticipated as all survey locations are on publicly accessible lands or authorized through 

agreements. In the event of an oil spill, areas may be closed or contaminated. Observers will not 

enter hazardous areas. Seattle Audubon and local organizers will work with first responders and 

agencies to allow access to locations that are not hazardous. 

Weather may delay a survey on a specified date but that survey will be rescheduled. It is possible 

that an extended period of severe weather or an unexpected catastrophe (such as a major oil spill) 

could prevent a survey from being conducted at specific sites. 

The survey procedures being used are already established, reviewed, and documented, as this is 

an expansion of an existing project. Completion of the proposal, refinement of the Standard 

http://www.tidesandcurrents.noaa.gov/
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Operating Procedures (the Seabird Survey Toolkit), and completion of this QAPP provided a 

systematic planning process for the logistics of this expansion. 

4 Organization and Schedule 
The project is being led by Seattle Audubon and their advisors. In addition, members of the San 

Juan Islands, North Cascades, and Skagit Audubon chapters; the WDFW Puget Sound Marine 

Fish Science Unit, and the Conservation Biology Institute (preliminary) are also contributors to 

the logistics of the survey (Table 1).  

Table 1. Key individuals and their responsibilities within the project. 

Name and Organization Responsibility 

Toby Ross, Seattle Audubon Project lead 

Jennifer Lang, Seattle Audubon Survey coordinator 

Jennifer Lang, Seattle Audubon Trainer: New volunteer 

Jennifer Lang, Seattle Audubon Trainer: Survey procedure and data recording  

Jennifer Lang, Seattle Audubon Trainer: Oil observations and reporting  

Jerry Joyce, Moon Joyce Resources Science advisor and reviewer 

Toby Ross, Seattle Audubon Project partner coordinator 

Jerry Joyce, Moon Joyce Resources QAPP coordinator 

Jerry Joyce, Moon Joyce Resources Oil spill drill coordinator 

 

The project is scheduled to be initiated upon the agreement of the Statement of Work and be 

completed by December 31, 2019, as shown in Table 2. 
 

Table 2. Proposed project schedule. 

Item Date 

Project Factsheet April 2018 

Project Plan April 15, 2018 

Q1 progress report April 15, 2018 

Survey sites designated June 2018 

QAPP approval June 30, 2018 
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Item Date 

Project Plan June 30, 2018 

Recruitment materials July 15, 2018 

Q2 progress report July 15, 2018 

Oil spill plan outline July 15, 2018 

Oil spill action plan August 15, 2018 

Survey site identification completed September 30, 2018 

Training at appropriate sites September, 2018 

First survey October 3, 2018 

Q3 progress report October 15, 2018 

Training and testing of survey volunteers report October 15, 2018 

Q4 progress report January 14, 2019 

Oil spill drill January-April, 2019 

Last survey April 6, 2019 

Q5 progress report April 15, 2019 

Monthly data summaries April 15, 2019 

EOSR volunteer training report April 15, 2019 

Q6 progress report July 15, 2019 

Oil spill drill report July, 15, 2019 

Draft final report October 15, 2019 

Final report December 31, 2019 

 

4.1  Budget and funding 

This project is funded through the Puget Sound National Estuary Program under the Habitat 

Strategic Initiative. Funding for this study is from March 15, 2018 to December 31, 2019. Total 

funding for the program is not to exceed $105,600. Many of the data collection activities of this 

project will be undertaken by a broad network of Seattle Audubon volunteers with an estimated 

value of $25,276.40. Details of estimated expenditures are provided in the SOW (SOW, 2018). 
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4.2 Training 

Seattle Audubon will hold approximately 10 training workshops prior to the October 2018 start 

of the survey. Because recruiting of observers stipulates the need for skill in seabird 

identification, most effort in training is on survey procedures, data collection methods, use of 

paper data forms, online data entry, oil detection, classification, reporting, and safety procedures. 

All new observers are required to attend the training and experience observers may attend the 

training as a refresher. A training session for PSSS is shown in Figure 2 and a training session 

for the survey methodology, data collection techniques, and data recording are based on 

established documentation that is available in Appendix A. Additional resources also available 

including downloadable data forms, survey procedures, and survey locations are available at 

http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/To

olkit.aspx. 

 

Figure 2: Training session on PSSS methods. 

Oil-spill reporting, ancillary seabird survey procedures, oiled wildlife reporting, oil 

identification, and safety procedures will also be presented during the training workshops for 

those surveyors willing to participate. A previous oil spill training session is shown in Figure 3. 

The training is structured around the 2013 Oil Spill Early On-Scene Reconnaissance User 

Manual that is currently being updated. The extensive user manual will be available by download 

to all observers with a limited number of hard copies distributed. The outline for this manual is 

shown in Appendix D. 

http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/Toolkit.aspx
http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/Toolkit.aspx


12 | P a g e  

 

 

 

Figure 3: An oil spill response training session conducted in 2013. 

5 Seabird Survey Design 
The sampling protocol was established in 2007 and is currently being used in both the central-

south Puget Sound and the Strait-Admiralty Inlet PSSS. The Strait-Admiralty Inlet survey was 

originally conducted throughout the year. After review of both the data and logistic issues, this 

survey was reduced to the seven months over the winter season (October to April) to conform to 

the survey schedule in the central-south Puget Sound PSSS. The expanded survey will also be 

conducted over these seven months.  

5.1 Survey schedule 

The survey is conducted monthly on the first Saturday of each month, from October to April. 

The survey will be conducted nearly simultaneously at all sites, although changes in timing will 

occur due to variations in high tide across such a broad geographic area. Sampling will take 

place within a four-hour window, two hours either side of the daylight high tide. When a high 

tide occurs just before sunrise or after sunset, the four-hour window is adjusted to start 30 

minutes after sunrise or before sunset so as to not detrimentally affect visibility during the 

surveys. Survey locations will be distributed throughout the target geographic area. 



13 | P a g e  

 

5.2 Data collection 

The surveyors identify and count all seabirds floating on the water, within 300m of the survey 

site. The location of each bird (or flock/aggregation) is determined by measuring the distance 

and relative angle to its location. Birds in flight and other wildlife observed but not in the survey 

area may be noted, and other factors that may affect the survey, such as people or dogs on the 

beach or boats within the vicinity may also be noted. In addition, any presence of oil in the 

water, on the beach, or on wildlife will be noted. Weather and sea conditions are also recorded. 

Volunteers go through training in data collection and data reporting. Volunteers are tested for 

their ability to identify species. They also receive field training on obtaining distance and angle 

information, identifying the survey zone, and recording field data.  

Data forms are shown in Appendix B. Details on completing the forms are provided in the SOP. 

Each survey team consists of at least two individuals, an observer and a recorder. Observer teams 

use binoculars and/or spotting scopes. At each site, the observer team conducts a point transect 

(Thomas et al., 2010) for a minimum of 15 minutes. Observer teams remain at a site until all bird 

groups are recorded up to a maximum of 30 minutes. 

Observers employ the rangefinder method described by Heinemann (1981) to estimate distances 

from observer to bird. To utilize distance-measuring tools, the height of each observer above sea 

level and the length of their arm are recorded to the nearest 1mm. For each bird or 

flock/aggregation detected by the team with binoculars or a stationary spotting scope, the 

observer team uses a ruler at arm’s length to estimate the vertical distance between the detected 

bird/s and the horizon or closest land mass. Relative angle measurements are aided using a 

mounted angle measurement tool, such as a compass. Each survey is conducted for a minimum 

of 15 minutes and a maximum of 30 minutes. The start and end times for the survey are recorded 

using a 24-hour clock based on local time. Field data collected include: 

 Identification of birds using accepted common names that identify species. If 

the species cannot be identified, then a more generic term is used, such as 

scoter sp, or simply gull. 

 The number of individual birds are recorded in whole numbers.  

 A range for the number of individuals is used when a flock contains more than 

10 individuals, providing high, low, and best estimates. All numbers are 

whole numbers. The allocation of birds to a flock is subjective and depends on 

the interpretation by the observer of the behavior of the birds and species 

composition.  

 The angle to a sighting, assisted by a mounted magnetic compass or other 

angle device, are recorded to the nearest one degree. No angle is recorded if 

the horizon (water or land mass) is obscured. 

 The index for measured distance are recorded to the nearest 1mm. No index is 

recorded if the horizon is obscured. 

 The visibility of the horizon is recorded for each sighting. A checked Yes box 

means that the horizon is not visible; a box not checked indicates the horizon 

was not obscured. 
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 The number of males, females, and undetermined sex are recorded for species 

that are sexually dimorphic.  

Environmental data are recorded once for each survey, selecting the descriptor that most 

represents the majority of the survey period. These are: 

 Weather: Clear, Partly Cloudy, Overcast, Fog 

 Precipitation: Rain, Snow, None 

 Sea State: Calm, Rippled, Choppy, Wavy, Rough 

 Tide Movement: Rising, Falling, Unknown 

 Visibility Conditions (How far did you have very good visibility of the 

birds?): <100m, 100m, 250m, 500m, 1km. 

 If visibility was poor, due to what conditions: Glare, Sea Conditions, Weather, 

Other 

Other ancillary data are also collected: 

 Human Activity (number of each): Walkers, Dogs, Power Boats, Unpowered 

Boats, Other 

 Raptor Activity: For each species observed, the total number of individuals. 

Notes can be added to describe the activity 

 Total number of male Bufflehead ducks that had signs of oiling on their white 

feathers. Select either N/A, None, or the number of individuals with visible 

oiling. Notes may be added.  

5.3 Sampling site selection 

Survey sites are selected through a nonrandom method by stipulating only a minimum distance 

between sample sites and that they must be on publicly accessible land or land where an 

accessibility agreement has been reached. The sites must also be in areas that are safe to be 

during high tide. 

Each site location is described using latitude and longitude, in decimal degrees and to three 

decimal places. This is determined during the initial site visits prior to the survey. Each location 

is plotted using the recorded latitude and longitude and reviewed for accuracy. If the plot does 

not represent the intended position, the site is revisited to obtain additional latitude and longitude 

information. The position data are used to (1) locate the site and (2) in analyses. Since many 

observers use their somewhat unreliable cellphones for navigation and identification of locations, 

the actual location of the observation site is provided using annotated photographs and 

identifying landmarks as shown in Figure 4a-b. This location technique has been used 

successfully in all previous PSSS locations. 

5.4 Data required for additional analysis 

Distance sampling, in addition to information on the species and number of birds, requires the 

position of each sighting to be determined with as much accuracy as possible. In the PSSS, this is 

accomplished using measuring devices for both distance and angle from the survey location. 
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Hotspot analyses require information of the presence and number of birds, by species, within the 

survey zone, but does not require the same distance measurements as distance sampling analyses. 

In addition, environmental data are collected to be available for future refinements of current 

analysis or for other forms of analysis. 

The survey and analytical methodology does not require a set value for completeness as reduced 

samples could result in an increase in coefficient of variation. However, the increase in variation 

can be addressed by increasing the duration of the time series. 
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Figure 4 a-b. Examples of location information for a survey site. 

A: (top) with description and map location; B (bottom) with photos identifying exact location of survey. 

5.5 Data quality 

The primary tools for maintaining data quality are utilizing surveyors well-skilled in bird 

identification, a comprehensive training program, documented procedures, and availability of 

downloadable reference and procedural materials.  

5.5.1 Comparability 

The data will be fully comparable with data previously and currently being collected in the 

established central-south Puget Sound and Strait-Admiralty Inlet PSSS studies as data fields and 

sampling methods have been consistent throughout the program, both geographically and over 

time. Data from this expansion will be fully integrated into the existing PSSS database.  

5.6 Characteristics of existing data 

The PSSS uses shore-based observers to conduct monthly point-transect counts at multiple sites 

in Puget Sound throughout the fall, winter, and spring (October to April). The consistency of 

doing the surveys from the same location monthly creates replicate surveys throughout the 

season and across annual surveys. The data provides both snapshots of species occurrence at 
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specific locations on specific dates and provides a rich dataset for examining status and trends. 

These data, however, are limited to an area within 300m from the observation location and thus 

must be applied with caution, particularly in the selection of species used in analyses. The 

methodology does not capture species that do not utilize this nearshore environment and may 

underrepresent the species that have a range in the nearshore environment that expands beyond 

300m.  

The current PSSS dataset (through the 2017-18 survey season) contains data collected in the 

south-central Puget Sound since 2007 and in the Strait-Admiralty Inlet area since 2013. The type 

of data collected and sampling methods are consistent through the entire geographic and 

temporal range of this program. 

6 Sampling Procedures 
A full description of conducting observations and recording field data are provided in the Puget 

Sound Seabird Survey Toolkit, available online at 

http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/To

olkit.aspx. These documents serve as the SOPs for this program. All surveyors undergo training 

and testing for both survey protocol and bird identification. Experts may attend a survey to 

evaluate the quality. The In-The-Field Protocol Checklist is available in Appendix A. 

The primary equipment consists of binoculars and/or spotting scopes. Spotting scopes are 

retrofitted with compasses to ascertain the magnetic bearing of the central line of the survey area 

as well as an aid in determining the relative angle to the sighting. Additionally, a ruler is used for 

determining distance to a sighting and a clipboard with data forms are used to record the data. 

Binoculars and spotting scopes are provided by the individual volunteers. Descriptions of the 

power of these items are included in the survey reporting form. 

The survey teams will not enter the intertidal zone and will not collect physical samples thus 

reducing the chances of transporting any invasive species to or from the area. As a further 

precaution, all observers will be instructed to inspect their equipment, particularly the legs of the 

spotting scopes and remove any foreign matter. 

Each survey site has a unique name and code. Each survey is identified by the survey site code 

and the date of the survey. 

All information is recorded on the data form. All the data forms are printed on water-resistant 

paper and are returned to Seattle Audubon at the end of the survey season for storage.  

The data form is shown in Appendix B. 

7 Oil Spill Response Design 
When a spill occurs, the first few hours are not only vital in launching adequate response but are 

also very hectic and often confusing. Therefore, the program uses observers that are familiar with 

the area and have experience conducting observations from specific locations.  

The top priority in this program is safety. Because oils can be explosive, produce toxic vapors, 

and are easily transferred to clothes and skin, observers are instructed not to enter any 

contaminated area (“hot zones”) as this requires specialized training and protective equipment. 

http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/Toolkit.aspx
http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/Toolkit.aspx
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They will not attempt recovery of any injured or oiled wildlife, whether it is dead or alive. The 

role is to observe and inform, not participate in the physical response.  

There are two parts in this program: to make observations regarding oiling on water or on the 

shore and to collect additional PSSS data. 

Seattle Audubon, in consultation with the appropriate agencies, is responsible to alerting 

appropriate observers to conduct observations and collect the data.  

7.1 Oil observations  

In the event of a substantial spill, Seattle Audubon, in consultation with responding agencies, 

will identify which PSSS sites could provide valuable information and then contact the teams 

assigned to the relevant survey sites. The observers will be asked to go to their survey site and 

make observations for the presence or absence of oil, both in the water and on the beach if 

appropriate. They may also be asked to go to other locations that have been identified as 

threatened. A database will be maintained that lists the observers with contact information that 

are assigned to each site. Identification of critical locations, access to areas, and reporting results 

will be done in coordination with agencies and responders. 

Observers are asked to provide a simple description of any oil observed in the water and on the 

shoreline. Wildlife in the area and any observations of oiled wildlife can also be recorded. 

Observers should also call the Washington Emergency Management Division at 1-800-258-5990 

immediately if oiled wildlife is observed. Alternative numbers to report oiled wildlife may be 

provided as response activities develop. Any additional contact and reporting information will be 

provided to the observers once those contacts are established by the responding agencies. 

Observers will use the Oil Observation Data Form to record observations and then report the 

observations as soon as possible by phone, text, or email. Reporting will be through Seattle 

Audubon where reports will be aggregated and then summaries will be forwarded to appropriate 

agencies. The Oil Observation Data Form is shown in Appendix C. 

Reference documentation will be available to all observers. This documentation will include 

aides in the identification of oil spills and details of completing the data forms. It will also 

include details of how and why they may be contacted, additional contacts, and how to report 

observations.  

7.2 Additional seabird surveys 

If a site is considered imperiled by oil, the observer may be asked to conduct an additional 

seabird survey at the next available daylight high tide window, as requested by Seattle Audubon, 

in consultation with state agencies. If their assigned site is accessible and there are no 

restrictions, they will follow the standard PSSS protocols and report the observations through the 

PSSS web portal as soon as possible.  



19 | P a g e  

 

8 Data Management Procedures  

8.1 Seabird survey data 

All data are recorded on paper data forms. After each survey, the surveyor enters the data 

through the existing data web portal maintained by Seattle Audubon 

(http://seattleaudubon.org/seabirdsurvey/default.aspx). These data are stored in an Access 

database on a cloud server that is accessed via a read-only Microsoft Excel link and routinely 

backed up. External copies are also maintained for analyses. All paper data forms are collected at 

the conclusion of the survey season and archived at Seattle Audubon with all previously 

collected data forms.  

8.2 Oil spill response data  

All observations of oil will be recorded on paper data forms. Summaries of these observations 

will be transmitted by phone, text, or email to Seattle Audubon. Seattle Audubon will collect the 

data and forward the information to the appropriate responding agencies. Contact information 

will be obtained once an Incident Command is established or through direct contact with agency 

personnel. All completed data forms will be archived at Seattle Audubon. 

9 Audits and Reports  
Audits will be conducted in accordance with requirements of OMB Circular A-133, Audits of 

States, Local Governments, and Non-Profit Organizations, if applicable.  

A presentation of the preliminary design and implementation of this program, with special 

emphasis on the EOSR, will be made at the Clean Pacific Conference on June 20, 2018. 

A report on training and testing of survey volunteers will be submitted by October 15, 2018. 

Monthly survey reports, requiring management of PSSS data and periodic dissemination of 

results, will be submitted by April 15, 2019. 

Report on early on-scene reconnaissance training of survey volunteers will be submitted by 

April 15, 2019. 

Report on practice/drill of survey volunteers for early on-scene reconnaissance will be 

submitted by July 15, 2019. 

Draft project report on expanding the Puget Sound Seabird Survey and early on-scene 

reconnaissance training and monitoring will be submitted by October 15, 2019. 

Final project report will be submitted by December 31, 2019. 

Additionally, seabird survey results will be available from the study website on demand. See 

section Data Analysis and Presentation below for more information on this presentation. 

9.1 Seabird data verification  

During the season, the database is examined for outliers and missing entries. Any flagged entry 

is crosschecked with the original data form to resolve problems. Unresolved issues can be 

checked through interviews with the observers, as well as corroborating unusual sightings 
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utilizing the eBird website. Records where problems cannot be resolved are removed from 

additional analysis. Record checking is performed by trained volunteers and staff at Seattle 

Audubon. 

9.2 Data quality assessment  

After one season of collecting data, the data will be summarized by species, location, and month. 

If these summaries indicate a representative sampling of the region throughout the survey period, 

the primary objective will be met. If the data are compatible with data collected in other parts of 

the PSSS, then the integration of the data into an existing time series shows it can be used for 

detailed analyses of status and trends. 

10 Data Analysis and Presentation 
Survey data that are entered into an interactive website are immediately available for public 

review (Fig. 5). 

 

Figure 5. Example of presentation of the latest survey data at a single survey site. 

After a data season has been completed, further analysis is conducted, including summarizing by 

species, location, and month. These data analyses are then posted on Seattle Audubon’s web site 

(http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/20

16-2017.aspx, accessed April 11, 2018). Figures. 6-8 show samples of the available information. 

No data analysis will be conducted with the descriptive data collected in the Volunteer Oil Spill 

Response Training project. 

http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/2016-2017.aspx
http://www.seattleaudubon.org/sas/About/Science/CitizenScience/PugetSoundSeabirdSurvey/2016-2017.aspx
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10.1 Sampling design evaluation 

The sampling design of the PSSS has continuously been assessed since its inception in 2007. We 

will evaluate how well this design was implemented in this expansion by reviewing the number 

of sites established and the number of established sites that were surveyed during the season. 

Additionally, a questionnaire will be distributed to the skilled observers at the conclusion of the 

sampling year for their comments on the training and procedures. 

The results of evaluation of the sampling design will be contained in the final report for this 

project. 

 
Figure 6. Example of web page presentation of summary data. 
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Figure 7. Example of web page presentation of summary data: Species list  

 

Figure 8. Example of web page presentation of summary data: Graphed data. 
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Appendix A:  
In the Field Protocol Checklist 
The standardized protocol available to all surveyors is available at 

http://www.seattleaudubon.org/sas/Portals/0/Science/Puget_Sound_Seabird_Survey/Documents/

PSSS%20Protocol%20FINAL.pdf and is included in this document as an embedded PDF:  

PSSS Protocol FINAL.pdf
 

 

http://www.seattleaudubon.org/sas/Portals/0/Science/Puget_Sound_Seabird_Survey/Documents/PSSS%20Protocol%20FINAL.pdf
http://www.seattleaudubon.org/sas/Portals/0/Science/Puget_Sound_Seabird_Survey/Documents/PSSS%20Protocol%20FINAL.pdf
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Appendix B:  
Puget Sound Seabird Survey Data Form 
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Appendix C 
PSSS On-Water and On-Land Oil Observations Data 
Form 
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Appendix D:  
Volunteer Oil Spill Response Manual 
The draft outline for this manual is: 

Section 1: Oil Observations Guidance  

Introduction to the program and safety measures.  

Section 2: Contact Information  

How to report a spill and to report your observations.  

Section 3: Oil Descriptions  

Annotated photos showing the classification of oil on the water. Also included are 

photos of naturally occurring events that are often mistaken for oil spills.  

Section 4: Data Form and Usage Notes  

The data form used to report observations on oil spills with step-by-step details on 

completing the form. 

Section 5: Drill procedures 

How to respond when an unannounced call-out drill is activated 

Section 6: Additional Training Materials  

This provides links to additional resources for characterizing spills. It also provides 

links to more in-depth materials for those interested in becoming more involved in 

oil-spill response.  

Section 7: Background Materials  

This section provides fact sheets on response methods.  

Section 8: Glossaries and List of Acronyms and Abbreviations  

This helps in decoding the tech-speak that is common in the response community. 
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Appendix E:  
Glossary, Acronyms, and Abbreviations 

 

Glossary—Technical Terms 

Comparability - The degree to which different methods, data sets and/or decisions agree or can 

be represented as similar; a data quality indicator. (USEPA, 1997) 

Completeness - The amount of valid data obtained from a data collection project compared to 

the planned amount. Completeness is usually expressed as a percentage. A data quality indicator. 

(USEPA, 1997) 

Dataset - A grouping of samples, usually organized by date, time and/or analyte. (Kammin, 

2010) 

Data verification - Examination of a dataset for errors or omissions, and assessment of the Data 

Quality Indicators related to that dataset for compliance with acceptance criteria (MQO’s). 

Verification is a detailed quality review of a dataset. (Ecology, 2004) 

Parameter - A specified characteristic of a population or sample. Also, an analyte or grouping 

of analytes. Benzene, nitrate+nitrite, and anions are all “parameters”. (Kammin, 2010; Ecology, 

2004) 

Population - The hypothetical set of all possible observations of the type being investigated. 

(Ecology, 2004) 

Quality Assurance (QA) - A set of activities designed to establish and document the reliability 

and usability of measurement data. (Kammin, 2010)  

Quality Assurance Project Plan (QAPP) - A document that describes the objectives of a 

project, and the processes and activities necessary to develop data that will support those 

objectives. (Kammin, 2010; Ecology, 2004) 

Representativeness - The degree to which a sample reflects the population from which it is 

taken; a data quality indicator. (USGS, 1998) 

Sample (field) - A portion of a population (environmental entity) that is measured and assumed 

to represent the entire population. (USGS, 1998) 

Sample (statistical) - A finite part or subset of a statistical population. (USEPA, 1997) 

Standard Operating Procedure (SOP) - A document which describes in detail a reproducible 

and repeatable organized activity. (Kammin, 2010) 

Systematic planning - A step-wise process which develops a clear description of the goals and 

objectives of a project, and produces decisions on the type, quantity, and quality of data that will 

be needed to meet those goals and objectives. The DQO process is a specialized type of 

systematic planning. (USEPA, 2006) 
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Glossary – General Terms 

Alcids - Diving seabirds of the Northern Hemisphere including murres, murrelets, auklets, 

Guillemot, and puffins. 

Parameter - A physical chemical or biological property whose values determine environmental 

characteristics or behavior. 

Puget Sound - Puget Sound and related inland marine waters, including all salt waters of the 

state of Washington inside the international boundary line between Washington and British 

Columbia, and lying east of the junction of the Pacific Ocean and the Strait of Juan de Fuca, and 

the rivers and streams draining to Puget Sound as mapped by water resource inventory areas 1 

through 19 in WAC 173-500-040 as it exists on July 1, 2007.” (Chapter 90.71 RCW) 

  

Acronyms and Abbreviations 

Following are acronyms and abbreviations used frequently in this report. 

e.g.  For example 

Ecology Washington State Department of Ecology 

EOSR  Early On-Scene Reconnaissance for Oil Spills 

EPA  U.S. Environmental Protection Agency 

et al.  And others 

GIS  Geographic Information System software 

GPS  Global Positioning System 

i.e.  In other words 

MESA  Marine Ecosystems Analysis 
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N/A  Not applicable or Not available 

NOAA  National Oceanographic and Atmospheric Administration 

PSAMP Puget Sound Ambient Monitoring Program 

PSSS  Puget Sound Seabird Survey 

QA  Quality assurance 

SOP  Standard operating procedures 

SOW  Statement of work 

WDFW Washington Department of Fish and Wildlife 

WWU  Western Washington University 

 

Units of Measurement 

cm  centimeter 

ft  feet 

km  kilometer, a unit of length equal to 1,000 meters. 

m   meter 

mm  millimeter 


