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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. 






































































































































































































































































































































