
 

 

 

 

Technical Report 
 

Supplemental Material - Mapping Puget 
Soundôs Artificial Reefs  

 

 

August 16, 2023 
  

N
A

T
U

R
A

L
 

R
E

S
O

U
R

C
E

S
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cover Photo:  DNR diver measuring tire bundle morphology. Photo by DNR dive team.
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1 Purpose 

This supplemental document is intended to be used in combination with the Washington 

Department of Natural Resources (DNR) 2023 tire reef report ñMapping Puget Soundôs Artificial 

Reefs: Report Prepared for DNR Aquatic Lands Restoration Team (ALRT)ò. The tire reef 

technical report provides a thorough introduction and explanation of the methods behind many of 

the metrics presented in this supplemental document. Rather than duplicating this information 

here, the current document provides a detailed survey record of each of 14 mapped reefs. We 

urge readers to reference the DNR tire reef technical report, which is linked in the references of 

this document for a more complete summary. 
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2  Background 

Artificial reefs can successfully provide habitat for certain species of fish, invertebrates, and 

algae and allow interesting bottom features for recreational scuba divers to enjoy. A number of 

artificial reefs have been constructed in Puget Sound to do just this - many of these reefs being 

built in the late 1980ôs or later using quarry rock and scrap concrete.  

 

Aside from these more recent reefs, there are other artificial reefs built prior to 1980, however, 

which were constructed as part of an effort to increase bottom fish habitat and boost recreational 

bottom fishing opportunities in Puget Sound. Some of these early reefs were built with quarry 

rock and scrap concrete; however, less environmentally friendly materials were included in the 

constriction process such as scrap automobile tires.  

 

Scrap automobile tires pose a risk to aquatic organisms, and are a priority for Washington 

Department of Natural Resources (DNR) as well as other Washington State agencies to clean up. 

The installation of the majority of these early reefs was never well documented, and to date, 

there has not been detailed information on the location, size, and quantity of automobile tires or 

other scrap material in reefs built prior to the 1980ôs. This list of unknown metrics has made 

planning for tire removal from these artificial reefs difficult.  

 

Between 2019 and 2021, DNRôs Aquatic Assessment and Monitoring Team (AAMT)  surveyed 

20 different sites for the presence of artificial reefs using a multibeam sonar (R2Sonic 2020) and 

a towed video camera. The purpose of this project was to identify and locate intentionally reef 

placed automobile tires for their eventual removal. Figure 1 is a map of all 20 reefs that were 

surveyed.  

 

Tires were found at 14 of 20 sites. A detailed survey record for each of these 14 sites is included 

in this supplemental report. There were vast differences in the footprint, number of tires, depth, 

and condition of the tires within this sample of 14 reefs. These differences are described for each 

site in the supplemental material presented here, but more holistically in DNRôs 2023 tire reef 

report (DNR 2023).  
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Figure 1. Tire presence and absence for sites surveyed.
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3  Information Included in Site Reports  

3.1 Report Format 

 

 The site-specific documents in this report are presented in a standard format. They each include:  
 

1. General overview of survey 

 

2. Reef Location 

¶ Description of the location of the reef. 

 

3. Reef Attributes 

¶ Footprint size  

¶ Condition of tires 

¶ Condition of banding materials 

¶ Description of burial 

¶ Description of substrate  

 

4. Habitat Characteristics 

¶ Species observations from video surveys  

¶ Proximity of reef structure to Pacific geoduck beds, forage fish spawning zones, 

salmon bearing streams, adult herring spawn, and Washington Department of Fish 

and Wildlife (WDFW) designated priority habitat (WDFW 2023). 

 

5. Tables and Figures 

¶ Table of footprint corner coordinates 

¶ Table of tire reef attributes including minimum and maximum values for depth, 

distance from shore, tire number, reef footprint size, tire node buffer footprint, 

and the approximate weight of tires. A description of how these metrics have been 

calculated is available in the Technical Report: Mapping Puget Soundôs Artificial 

Reefs, a Report Prepared for the WA DNR Aquatic Lands Restoration Team 

(DNR 2023). 

¶ Figures such as a master reef map and habitat map. Some sites that are located 

partly on private land may have an additional aquatic land boundary map. 

¶ Relevant photos taken during the video survey 
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3.2 Terminology  

A number of tire reef terms are used in the following site reports, which are specific to this 

supplemental DNR report. Please refer to the appendix in section 5.  

 

3.3 Data and Units 

3.3.1 Data  

Information that is not the product of DNR sonar or video surveys has been compiled from the 

DNR Aquaticsô Quick Data Loader (QDL) via ESRI ArcGIS Pro. This data may include internal 

records such as encumbrance footprints and ownership data or alternate agency habitat 

information from the WDFW or the Washington Department of Health (DOH) (WDFW 2021, 

WDFW 2022, WDFW 2023, DOH 2023, and WA DNR 2023). 

3.3.2 Units 

The data in this report is presented with both imperial and metric units. Generally, all 

information presented in maps and figures will be in meters (m), whereas the information 

provided in tables will be in feet (ft.), US survey acres (acre), pounds (lb.), or decimal degrees 

(dd.). Multibeam surfaces, contour lines, and reported depths are all in reference to the NAVD88 

vertical datum (m), and the NAD83 (m) horizontal datum.
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4  Site Specific Reports  

4.1 Port Townsend 

Port Townsend- Fort Worden Pier Tire Reef 
 

Overview 
 

On 03/18/2021, AAMT surveyed 68.9 acres of marine waters east of Fort Worden Historical 

State Park. This is close to where Puget Sound meets the Strait of Juan de Fuca. The survey was 

focused on the area surrounding the Fort Worden Pier - home to the Port Townsend Marine 

Science Center Aquarium. The pier is constructed of creosote logs reinforced with galvanized 

metal. Both the pier and the nearby state park are popular destinations for tourists.  

 

No tires were found at this site, but a large quantity of other reef building materials were 

identified by DNR. These generally sit to the northeast of the pier, and extend to the southeast. 

Concrete blocks and pillars, rock mounds, and metal pipes were identified with multibeam sonar 

and confirmed with towed video. Although tires were not identified with towed video footage, 

analysis of multibeam sonar data suggests that a small number of tires may be present at this site 

ï these are identified in Figure 3 and Figure 4 with a 1.5m tire node buffer layer. Further video 

footage is needed to confirm an accurate estimate of tires at this site. Unidentified eelgrass 

species, as well as intermixed kelp species were seen in multibeam sonar data and confirmed 

with towed video footage (Figure 3).  
 

Reef Location  
 

General Description of Location: 

 

The Port Townsend-Fort Worden reef is located approximately 538 feet from the Fort Worden 

Park east beachfront parking lot. The largest portion of the reef extends from approximately 615 

ft. north of the northeast corner of the Fort Worden pier to directly in front of the middle portion 

of Fort Worden pier. The closest public boat launch is located at Port Townsend Boat Haven 

Marina and has year-round access. The state parks holds a lease (# 22-A02246) on SOAL that 

resides within the bounds of the reef found at this site (Figure 5). 
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Figure 2. North Sound artificial reef sites. The Fort Worden site is circled. 
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Table 1. Coordinates for corners of Fort Worden Reef. 

 Latitude Longitude 

Center 48.137522 N -122.759696 W 

NW Corner 48.138226 N -122.759426 W 

NE Corner 48.137933 N -122.759112 W 

SW Corner 48.135505 N -122.760219 W 

SE Corner 48.135973 N -122.75948 W 

 

Reef Attributes 

 
General Description of Reef 

 

The Port Townsend-Fort Worden reef footprint is 3.45 acres in area with a large concentration of 

materials located in the northern portion of the reef. The substrate observed in the towed video 

survey indicates there is mud and sand along the shallow portions of the reef in the western 

portion of the surveyed area. Sand, mixed cobble and shell were observed throughout the middle 

and deeper portions of the reef.  

 

Tires 

 

There were no tires seen or identified in the towed video footage. The analysis of multibeam 

sonar data suggests that there is likely a small number of tires interspersed within the bounds of 

the delineated reef, however this cannot be confirmed without additional video, ROV, or diver 

surveys.  

 

Non ï Tire Reef Features 

 

The reef consists primarily of large concrete structures, ranging from concrete blocks measuring 

12 feet long by 6 feet wide, to concrete pillars measuring anywhere from 10 to 85 feet long by 3 

to 7 feet wide. The concrete structures are seen throughout the extent of the reef, but are more 

concentrated and numerous in the northern portion (Figure 4). Many concrete structures are 

exposed and extend out of the sediment, while other structures are buried. All concrete structures 

were delineated and marked as linear concrete structures (Figure 4). Some of the linear features 

surrounding the Fort Worden Pier may be wooden pilings and other debris that has fallen from 

the pier. While these were marked as concrete, it is possible that they are actually wooden debris 

(Figure 4). 

 

The second most numerous material found at this site were rock piles situated throughout the 

extent of the delineated reef. The majority of these rock piles were found in the northern portion, 

where concrete structure was the most abundant. Rock piles ranged in size, from 5 ft. by 5 ft. to 

40 ft. by 30 ft. The boulders found in these piles are likely 1-2 person sized or larger (Figure 4 

and Figure 5). A few metal poles interspersed within the rock mounds and concrete structures, 

were observed in the towed video survey, as seen in Figure 7. 
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Natural boulders were identified and marked with a 1.5 rock node buffer; however, these lie 

outside the artificial reef footprint (Figure 3).  

 

Habitat Characteristics 

 

The Fort Worden reef lies within critical nearshore habitat for rockfish species (NMFS 2015). 

The reef is located within the boundaries of a subtidal geoduck tract (id # 04000) (Figure 5). 

Sand lance spawning habitat has been found just inshore of the reef footprint (Figure 5). 

 

Crab (sp. unidentified), anemone (sp. unidentified), and sea star (sp. unidentified) were all 

observed in towed video, while numerous kelp species were present (Alaria, Saccarina, and 

Pterygophera spp.) attached to the concrete structures and rock piles. Eelgrass (spp. unidentified) 

was also seen in the southwestern portion of the survey area closer to the shore (Figure 5). 
 

Figures and Tables  
 

Table 2. Fort Worden Tire Reef Estimates. 

Reef Attribute Minimum  Maximum 

Depth at NAV88 (ft.) -24.45 ± 1.49 -34.97 ± 1.81 

Distance from Shore (ft.) 275 875 

Reef Footprint Area (acres) 3.45 

Reef Node 1.5 Buffer Area (acres) 0.03 

Number of Tires 152 ± 25 252 ± 112 

Tire Weight (lb.) 3045 5059 
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Figure 3. Overview of the surveyed reef footprint at Fort Worden State Park 
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Figure 4. Focused view of the Fort Worden Reef. 
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Figure 5. Habitat and species information within proximity to the Port Townsend (Fort Worden) Reef. 
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Figure 6. Wooden piling found lying on side at PT Reef. 

 

Figure 7. Metal pipe found lying on sediment. 



 

Site Specific Reports ï Supplemental Material - Mapping Puget Soundôs Artificial Reefs                                                                14 

     

 

Figure 8. Kelp found among structure at the PT reef site. 

 

Figure 9. Large rocks found among reef piles at the northern end of the PT Reef. 
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Figure 10. Concrete piling buried in sediment at reef site 

 
 

 

4.2 Driftwood Beach 

Driftwood County Park Tire Reef  

 
Overview 
 

Fifty-two acres were surveyed on 6/21/2021 at Driftwood County Park on Whidbey Island. 

Driftwood County Park is located just east of the Coupeville Ferry Terminal. Since the site is at 

the mouth of Admiralty Inlet, it experiences short slack tide windows, and swift tidal currents. A 

small reef was identified and mapped with the use of multibeam sonar. Video of the reef was not 

collected due to damaged equipment on this day; however, ALRT confirmed that the structures 

observed in multibeam data are tires with the use of a submersible ROV. Other than tires, there 

were two linear features identified which are expected to be logs.  

 

Reef Location 
General Description of Location:  

 

The center of the Driftwood Park tire reef is located approximately 256 feet off the southwestern 

corner of the Driftwood Beach gravel parking lot at 48.163122 N, -122.637847 W. The closest 

boat launch to the site is at the Coupeville Ferry Terminal. This launch is accessible at most 

tides, includes a dock, and has a wide concrete pad that is in good shape. The reef is located 

within a mitigation and enhancement lease (# 20-009655) held by state parks (Figure 13). 
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Figure 11. North Sound tire reef sites. Driftwood Beach is circled. 
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Table 3. Coordinates of the Driftwood Park Tire Reef. 

 Latitude Longitude 

Center 48.163122 N -122.637847 W 

NW Corner 48.163265 N -122.638578 W 

NE Corner 48.163291 N -122.637697 W 

SW Corner 48. 162928 N -122.638689 W 

SE Corner 48.162916 N -122.637088 W 
 

 

Reef Attributes 
 

Tires 

 

The Driftwood Park tire reef is small (.97 acres) and is located within steep sloping bathymetry. 

A distinct clump of what are likely tires at the site were found as well as a few periphery features 

which were marked as potential tire clumps (Figure 12). While we were unable to confirm with 

video footage, the two linear features identified in Figure 12 are expected to be wooden logs.  

 

Habitat Characteristics 

 

The Driftwood reef lies within critical nearshore rockfish habitat (NMFS 2015). Video footage 

was not collected on 6/21/2021, so organisms were not identified for presence or absence within 

the vicinity of the reef  
 

Table 4. Driftwood Park artificial reef attributes determined from spatial data and multibeam sonar analysis. 

 

Reef Attribute Minimum  Maximum 

Depth at NAV88 (ft.) -38.76 ± 7.17 -54.32 ± 0.12 

Distance from Shore (ft.) 136 302 

Reef Footprint Area (acres) .97 

Reef Node 1.5m Buffer Area (acres) .018 

Number of Tires 41 ± 5 166 ± 34 

Tire Weight (lb.) 823 3328 



 

Site Specific Reports ï Supplemental Material - Mapping Puget Soundôs Artificial Reefs                                                                18 

     

 

 

 

 

Figure 12. Driftwood Beach Park artificial reef located off the west side of Whidbey Island in Admiralty 

Inlet.  
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Figure 13. Habitat map for the Driftwood Beach reef. 
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4.3 Edmonds  

 

Edmonds Fishing Pier Reef 

 
Overview 
 

Fifty-six acres were mapped on 3/03/2021 off the Edmonds Fishing Pier in Edmonds, WA. This 

site is just north of the Edmonds Marina and south of the Edmonds ferry terminal. It is not a part 

of the Edmonds Underwater dive park, which is located to the north of the Edmonds ferry 

terminal. Tidal exchange at the site averages 3.4 m daily and maximum current at the site rarely 

exceeds .9 km/hr. (Walton 1982). A large tire reef (footprint = 370 m long and 40 m wide) with 

uniquely shaped features was found and mapped. This reef is well documented in the literature 

and was constructed by the Marine Fisheries Enhancement Division of the Washington 

Department of Fisheries starting in 1976. It has been the site of multiple fish presence and 

foraging studies primarily taking place within the first few years after the reef was established in 

1976 (Huekel and Stayton 1982, Walton 1982).  

 

Reef Location 
General Description of Location:  

 

The center of the Edmonds tire reef is located approximately 218 m (715 ft.) offshore of the high 

tide line, and 34 m (112 ft.) off the center of the Edmonds fishing pier at 47.811603 N, -

122.389692 W. The closest commercial ramp in the area is in Mukilteo. This ramp is wide and is 

sufficient for the launching of large vessels. 
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Figure 14. North Sound tire reef sites. The Edmonds site is circled. 
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Table 5. Coordinates of the Edmonds Fishing Pier Tire Reef Footprint.  

 Latitude Longitude 

Center 47.811603 N -122.389692 W 

NW Corner 47.812802 N -122.38839 W 

NE Corner 47.812458 N -122.388111 W 

SW Corner 47.810276 N -122.391736 W 

SE Corner 47.810263 N -122.391092 W 

 

Reef Attributes 

 
General Description of Reef  

 

Construction of the Edmonds tire reef began in 1976 by the Marine Fisheries Enhancement 

Divis ion. The first tire feature installed was a grid-designed structure approximately 1000 sq. 

meters in area, built by joining nearly 10,000 tires into 80 separate daisy shaped modules 

connected together with polypropylene line. This feature can be seen in multibeam bathymetry at 

the northern end of the reef (Figure 16). Walton (1982) included a diagram of the method by 

which this grid is built (Figure 19B). The footprint of the Edmonds fishing pier reef is 

approximately 3.43 acres in area. A large and organized main tire reef is centered on the -16m 

NAVD88 contour, oriented from north to south. The prevailing substrate here is soft mud and 

cobble in certain areas. 

 

Tires  

 

The Edmonds reef includes a variety of different tire features and forms that run approximately 

370 meters long and 40 meters wide in front of the Edmonds fishing pier (Figure 15). Many 

different configurations of tire features have been added over time at this location. Other than the 

documented grid feature, we found tire feature types at the Edmonds Reef to include loose 

stacked, horseshoe, and barrel all joined with polypropylene line. The majority of the tires used 

in this reef appear to be standard passenger car tires. A very large loosely stacked grouping of 

tires to the north of the gridded feature was composed of tires raised only 10 cm off the surface 

(likely partially buried) with a footprint of ~400 m2 (Figure 15 and Figure 16). There were also 

seven large piles of tires organized in stacks within the middle of the reef which are raised up to 

2 m above the seafloor (Figure 16). It is possible that these piles could be stacked 3 to 4 tires 

high. In addition to these more organized features, it appears that a number of tires have been 

haphazardly arranged on the seafloor within the larger reef footprint. Features at the south end of 

the footprint are more spread out and have a higher chance of being mixed within large boulders 

from the marina jetty (Figure 15). Many of the bottom tires within larger features are partially 

(up to 50%) or entirely buried (Figure 25 and Figure 28). While some tires remain whole and in 

good shape, many are cut through the sidewall and tread (Figure 27). 

 

Non ï Tire Reef Features 

 

A wooden structure, concrete pilings, and thin metal structure were all identified within the reef 

in video footage, but to a much lesser extent. Large anchor chain was identified with video 
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interspersed within some of the tires (Figure 21). Two different wastewater outfalls from the 

Edmonds wastewater treatment plant also diffuse into the mid to northern portions of the reef 

(Figure 20 and Figure 15). The concrete piping for these outfalls lies exposed and raised above 

the seafloor by approximately 0.75 m (cobble surrounds the base of outfall piping). In addition to 

these exposed features, an encumbrance (Quest Corporation) bisects a northern portion of the 

site, running perpendicular to shore. This is for a buried cable utility line (Figure 15).  

 

Habitat Characteristics 

 

The Edmonds Tire Reef lies within critical nearshore habitat for rockfish (NMFS 2015). 

Shelleburger Creek ï which empties into the Edmonds Marina, was designated for presence and 

migration of Coho salmon and resident cutthroat by WDFW in 2006, and the wetland area 

upstream is designated as priority habitat (Figure 18). The deep edge of the reef is located within 

a subtidal geoduck tract (id # 0600) (Figure 18). 

 

Sea stars, white anemones, and rockfish (Sebastes caurinus) were observed on and around tires 

in towed video. Eelgrass (sp. Unidentified) was observed in the immediate vicinity of the reef on 

the shore-side of tire pile features (47.811567, -122.389363) (Figure 29). Vegetation (likely both 

red seaweeds and kelp) was also observed growing on and around tires. This survey occurred at 

the beginning of the growing season, so confirmation of kelp was not possible from video 

footage.  

 

Figures and Tables 
 

Table 6. Edmonds Fishing Pier artificial reef attributes determined from multibeam sonar analysis. 

 

Reef Attribute Minimum  Maximum 

Depth at NAVD88 (ft.) -52.99 ± 4.60 -66.08 ± 6.51 

Distance from Shore (ft.) 670 830 

Reef Footprint Area (acres) 3.43 

Reef Node 1.5m Buffer Area (acres) 0.56 

Number of Tires 4,461 ± 512 12,219 ± 861 

Tire Weight (lb.) 89,217 244,389 
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Figure 15. Edmonds Fishing Pier Reef 



 

Site Specific Reports ï Supplemental Material - Mapping Puget Soundôs Artificial Reefs                                                                25 

     

 

Figure 16. Focused view of main Edmonds Reef 
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Figure 17. Slope layer generated from multibeam sonar data ï this layer helps to identify features from a flat 

bottom. 

 

 

Figure 18. Habitat and species map of area surrounding the Edmonds reef. 



 

Site Specific Reports ï Supplemental Material - Mapping Puget Soundôs Artificial Reefs                                                                28 

     

 

Figure 19. Figure from Walton, 1982. Showing (B) banding of individual tire "daisy formations" that 

compose the gridded feature to the north end of the reef, and (A) an aerial view of the gridded tire feature. 

 

Figure 20. Location of outfalls that bisect the Edmonds Fishing Pier Reef. Figure taken from 

myedmondsnews.com  
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Figure 21. Large gauge anchor chain piled nearby tire features. It is unclear whether this chain is used to 

band tires. 

 

Figure 22. White anemones growing on barrel banded tires. 
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Figure 23. Copper rock fish (Sebastes caurinus) among loose piled tires 

 

Figure 24. Anemones and rockfish among tires 
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Figure 25. Tires 50-60% buried into mud and shell. 

 

Figure 26. Barrel joined tires in background, standing upright. 
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Figure 27. Pile perch observed swimming amongst tires at the site. Air slits are present in many of the tires at 

the site. 

 

Figure 28. Tires almost completely buried at the Edmonds reef. 
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Figure 29. Tires have separated from original banding and are lying flat on the sediment. These tires appear 

to be half buried in sediment with sparse eelgrass (Zostera marina) surrounding them. 

 

Figure 30. Large loose piled tire feature within the Edmonds tire reef. See Figure 1 for position within the 

reef. 
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Figure 31. Unorganized tire pile at the Edmonds site. The tires in the bottom row in this feature are buried up 

to 50% into the sediment. 

 

Figure 32. Tires buried more than 50% in sediment. 
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Figure 33. Unorganized tires buried up to 50% in sediment. 

 

Figure 34. Organized barrel groupings of 6 to 7 tires per row for an overall tire count of 18 to 21 tires in 

frame. 
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4.4 Elliott Bay 

 

Elliott Bay Fishing Pier Reef 

 
Overview 
 

Fifty-six acres were mapped around the Elliott Bay fishing pier (Pier 86) at Centennial Park in 

Seattle, WA on 2/26/2021. A large tire reef was found interspersed between boulder piles 

approximately 30 to 40 feet off the fishing pier. Tires at the site are bundled into barrel and 

pyramid formations with approximately seven to eight tires per band joined with polypropylene 

line. The condition of the tires and line banding barrel formations together is poor, as examples 

of broken rope were found throughout the site. Based on analysis estimates, between 5,069 and 

8,848 tires are expected to be at this site, however many more tires may exist hidden among the 

boulder piles that separate two main tire groupings. Some tires at this site appear buried up to 

20% in soft, muddy sediment. A few linear features were found in the reef and surrounding area, 

but the reef appears mainly composed of large boulders and tires.  

 

Reef Location 
General Description of Location:  

  

The Elliott Bay fishing pier reef is located just offshore from the Elliott Bay fishing pier. It is in 

the northern most portion of Centennial Park, which is a large park running from Pier 90 to Pier 

70 along the Seattle waterfront. The park is in an industrial location where both large passenger 

cruise ships and shipping tankers frequent to pick up passengers and cargo. The reef starts 

approximately 164 ft. offshore from the high tide mark and its center is located approximately 21 

m (70 ft.) off the SE corner of the Elliott Bay Fishing Pier at 47.625612 N, -122.373892 W. The 

pier and reef are located with Port Management Agreement Number 22-080031 between the Port 

of Seattle and DNR (Figure 37). The closest public boat launch is located at the Don Armeni 

Boat Ramp in West Seattle, by Alki Beach. 
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Figure 35. Middle Sound reef sites. The Elliott Bay site (Seattle Fishing Pier) is circled. 
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Table 7. Coordinates of the Elliott Bay fishing pier tire reef footprint. 

 Latitude Longitude 

Center 47.625612 N -122.373892 W 

NW Corner 47.626083 N -122.375694 W 

NE Corner 47.625034 N -122.371556 W 

SW Corner 47.625919 N -122.376211 W  

SE Corner 47.624754 N -122.371838 W 

 

 

Reef Attributes 

 
General Description of Reef 

 

Construction of the Elliott Bay reef began in 1974 with the establishment of the fishing pier at 

Centennial Park. In 2017, public access was closed due to the poor and hazardous condition of 

the dilapidated pier (Dolan, 2020). The Elliott Bay reef runs parallel (west to east) adjacent to the 

pier, and is 365 m (1200 ft.) long and 42.6 m (140 ft.) wide. The reef is composed of tire and 

boulder features and covers a total footprint of 3.23 acres. The 1.5 m buffer footprint of tires at 

the site covers half an acre while the 1.5 m buffer footprint covered of boulders at the reef is 

roughly one acre. Due to the proximity of confirmed tire features to boulder features in the reef, 

our confidence that tires are accurately delineated from boulders within multibeam data is low 

for this site. To increase this confidence, additional diver, video, or ROV surveys are needed. 

 

Tires  

 

The majority of tire features at the Elliott Bay fishing pier reef are barrel joined into rows of 7 to 

8 tires and stacked into pyramid configurations with 21 to 24 tires per pyramid. These tires 

appear in poor condition - many tires have been sliced open upon placement, and tires within 

barrel groupings have been compressed together over time becoming thinner Figure 42 and 

Figure 45). Two main tire groupings to the west and east are separated by a large boulder zone 

between them (Figure 36). The east grouping of tires is more spread out than the west (Figure 

36). Many of the tires at the site were found no more than 10% buried into fine sediment, but 

some ï like those at the bottom of pyramid or barrel features ï were found buried up to 20% into 

the sediment (Figure 38).  

 

Non -Tire Reef Features 

 

A few linear features were identified ï possibly logs or cement pilings laying horizontal within 

boulder piles (Figure 36) as well as a few unidentified features that were deeper than the reef 

footprint.  

 

Habitat Characteristics 
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The Elliott Bay Fishing pier reef lies within critical nearshore habitat for rockfish species. The 

water to the deep edge of our survey is also classified as deep-water critical habitat for rockfish 

(NMFS 2015). It lies within WDFW priority estuarine zone habitat (Figure 37). 

 

Red algae were observed growing on tires at the Elliott Bay fishing pier reef in video survey. 

Kelp (likely S. latissima) was also observed growing amongst structure at the site. Sea cucumber 

(A. californicus) were observed among the rocks at the site. 

 

Figures and Tables 
 

Table 8. Elliott Bay Fishing Pier artificial reef attributes determined from multibeam sonar analysis. 
 

 

Reef Attribute Minimum  Maximum 

Depth at NAVD88 (ft.) -26.63 ± 5.96 -64.59 ± 1.62 

Distance from High Tide Line (ft.) 164 264 

Reef Footprint Area (acres) 3.23 

Reef Node 1.5m Buffer Area (acres) 0.53 

Number of Tires 5,070 ± 188 8,849 ± 1,654 

Tire Weight (lb.) 101,394 176,980 
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Figure 36. The Elliot Bay Fishing Pier Reef. 
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Figure 37. Habitat and species map of the area surrounding the Elliott Bay reef. 












































































































































































































































































