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

This supplemental document is intended to be usednmbination withthe Washington

Department of Natural Resourd®3NR) 2023 tire reefrepoit Ma ppi ng Puget Sound
Reefs: Report Prepared DNR Aquatic Lands Restoration Tea@LRT)0. Thetire reef

technical report provides a thoroumitroduction andexplanation of the methods behind many of

the metrics presenteaul this supple mental documeRather than duplicating this information

here,the currendlocumenprovides a detailed survey record of each of 14 mapped reefs. We

urge readers to ference théDNR tire reef technicateport, whichis linked in the references of

this document for a more complete summary.
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ZBackground

Artificial reefscansuccessfullyprovide habitat for certain species of fish, invertebrates, and

algae and allow intesting bottom features for recreational scuba divers to eAfjaymber of

artificial reefs have been constructed in Puget Sound to do justtiaiey of these reefs being

built in the |l ate 198006s or .later wusing quarrt

Aside fomthese more recent reefs, thare other artificial reefbuilt prior to 1980however,

which were constructeds part of an effort to increase bottom fish habitat and boost recreational
bottom fishing opportunities in Puget SouSdme of these earlgefs werduilt with quarry

rock andscrapconcrete however,less environmentally friendly materials wamneludedin the
constriction processuch as scrap automobile tires.

Scrap automobile tires pose a risk to aquatic organisms, and are a priovgshington

Department of Natural Resources (DNRR)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,
therehas not beedetailed information on the locatipgize, and quantity of automobile tires or
other scrap material iThis lsteferfksowbmetrids has made or t o
planning fortire removalfrom these artificial reefdifficult.

Between 2019 and 202D,N R &@uatic Assessment amdonitoring Team(AAMT) surveyed
20 different sites for the presence of artificial raefgg amultibeam sonar (R2Sonic 2020nd
a towed video camerdhe purpose othis project was tadentify and locatantentionally reef
placedautomobile tires fotheir eventual removakigurelis 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 repoithere were vast diffences in the footprint, number of tirekepth,

and ondition of the tires within thisample of 14 reefsThese differences are descridedeach

site in the supplemental material presented here, but more fadljsiicD N Rs®023 tire reef

report DNR 2023).

Backgraindi Supplemental Materdla p pi ng Puget Sounddés Artificial Reefs
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Figure 1. Tire presence and absence for sites surveyed.
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3.1 Report Format

The site-specificdocuments in this report are presented standardormat. They each include:

1. Geneal overview of survey

2. Reef Location
1 Description of the location of the reef

3. Reef Attributes
1 Footprint size
1 Condition of fres
1 Condition of banding materials
1 Description of burial
91 Description of substrate

4. Habitat Characteristics
1 Species observatiorilom video surveys
1 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 habit{¥®VDFW 2023)

5. Tables and Figres

1 Table of footprint corner coordinates

1 Table oftire 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 descriptibha@w these metrics have been
calculated is available in the Technical Report: Mapping Paigetu nAdtifical
Reefs, a Report Prepared the WADNR Aquatic Lands Restoration Team
(DNR 2023).

1 Figures such as a master reef map and habitat map. Sontbati@e located
partly on private land may have an additional aquatic land boundary map.

1 Relevant photos taken during the video survey

Information Included in Site Repdr&upplemental MaterMla ppi ng Puget Sounddés Ar4i fici



3.2 Terminology

A number of tire reefterms are used in the following site reports, whicpawggfic to this
supplemeratl 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 BINR sonar or videowsveys has been compiled from the

DNR Aquaticso6 Quick Daitc@ISRrm Bl data may@QnDludgternali a E SR
records such as encumbrance footprints and ownership data or alternate agency habitat

information from theV\DFW or the Washington Department of HeglbOH) (WDFW 2021,

WDFW 2022, WDFW 2023, DOH 202and WADNR 2023).

3.3.2 Units

The data in this repois¢ 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), pouingisar 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

Information Included in Site Repdr&upplemental MaterMla ppi ng Puget Sounddés Ar5ifici



Adsite Speci fic Reports

4.1 Port Townsend

Port Townsend Fort Worden Pier Tire Reef
Overview

On 03/18/2021AAMT surveyed 68.9 acres of marine waters east of Fort Worden Historical
State Park. This isloseto where Puget Sound meets the Strait of dieffuca. The survey was
focused on the area surrounding the Fort Worden Pieme to the Port Townsend Mai

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 re&dibgimaterials were

identified byDNR 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. Althougie$ 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
T these are identified iRigure 3 andFigure 4 with a 1.5m tire node buffer layefurther video

footage is needed to confirm an accurate estimatees at this siteUnidentified eelgrass

species, as well as intermixed kelp species were seen in multibeam sonar datdiemédon

with towed video footag@&igure 3).

Reef Location

General Description of Location:

The Port Townsen&ort Worden reef is located approximately 538 feet from the Fort Worden
Park easbeachfronparkinglot. 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 TownsendaBeat H
Marina and has yeaound accesslhe state parks holds a lease (#A&T2246) on SOAL that
resides within the bounds of the reef found at this Eigu¢e5).

Site Specific ReportsSupplemental Materila ppi ng Puget Soundds Artificéal Ree:
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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 | -122.59112 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 Townsen&ort Worden reef footprint is 3.45 acnesareawith a large concentration of
materials located in the nogm 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 thsrikely a small number of tiremterspersed within the bounds of
the delineated reef, @ ver this cannot be confirmed without additional video, ROV, or diver
surveys.

Noni 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 pillarsaswring 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 poriagu(e4). Many concete structures are

exposed and extend out of the sediment, while other structures are buried. All concrete structures
were delineated and marked as linear concrete struckigesg4). Some of the linear featuge
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
(Figure4).

The seond most numerous material found at this s#gerock piles situated throughout the
extent of the delineated redihe majority of these rock piles wereund in the northern portion,
where concrete structure was the most abundant. Rock piles rangesd fnosn 5 ft. by 5 ft. to
40 ft. by 30 ft. The boulders found in these piles are like?yperson sized or largefigure4
andFigure5). A few metal poles interspersedthin the rock mounds and concrete structures,
were observed in the towed video survey, as seBigure7.

Site Specific ReportsSupplemental Materila ppi ng Puget Soundds Artific8al Ree:



Natural boulders were identified and marked with a 1.5 rock baffer; howeverthese lie
outside tle artificial reef footprint ffigure 3).

Habitat Characteristics

The Fort Worden reef lies within critical nearshore habitat for rockfish species (NMFS 2015).
The reefis located within the boundaries of a sabbtggoduck tract (id # 04000FiQure5).
Sand lance spawning habitat has been found just inshore of the reef fodtigting ).

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

observed in towed video, while numerous kelp species were p(@dand, Saccarinaand
Pterygophera spp attached to the concrete structures and rock piles. Eelgrass (spp. unidentified)
was also sen in the southwestern portion of the survey area closer to the Eliguresf).

Figures and Tables

Table 2. Fort Worden Tire Reef Estimates.

Reef Attribute Minimum Maximum
Depth at NA\BS (it.) -24.45+ 1.49 | -34.97+1.81
Distance from Shore (ft.) 275 875

Reef Footprint Area (acres) 3.45

ReefNode 1.5 Buffer Area (acres) 0.03

Number of Tires 152+ 25 252+ 112
Tire Weight (Ib.) 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 7. Metal pipe found lying on sediment.
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Figure 9. Large rocksfound among reef piles at the orthern 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, artdidalicurrents. A

small reef wasdentifiedand mappedwith the use of multibeam sonafideoof the reefvas not
collected due to damaged equipment ondlaig however, ALRT confirmed that the structures
observed in multibeam data are tires with the asa submersible RO@ther than tires, there

were two linear features identified which are expected tode

Reef Location
General Description of Location

The center of the Driftwood Park tire reef is located approximately 256 feet aibthivestern
corner of the Driftwood Beach gravel parking lot at 48.163122RR.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 thagdod shapelhe reef is located

within a mitigation and enhancement lease (#@0655) held by state parksigure 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 | 48.162916N | -122.637088 W
Reef Attributes
Tires

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

A distinct clump ofwhat arelikely tires at the sitevere foundas well as a few periphery features
which were maked as potential tire clump&ifurel12). While we were unable to confirm with
video footage,he two linear features identified kigure 12 are expected to beoodenlogs.

Habitat Characteristics

The Driftwood reef lies within critical nearshore rockfish habitat (NMFS 2015). Video footage
was not collected on 6/21/20Zlgorganismsaere notidentified 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 (ff) -38.76 £ 7.17 | -54.32+ 0.12
Distance from Shore (jt 136 302
Reef Footprint Aredacres) .97
Reef Node 1.5 Buffer Area écres .018
Number of Tires 41 +5 166 + 34
Tire Weight (Ib) 823 3328
Site Specific ReportsSupplemental Materdla p pi ng Puget Soundbés Arti ficl7al
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Figure 12. Driftwood Beach Park atificial reef located off the west side of Whidbey Island in Admiralty
Inlet.
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Figure 13. Habitat map for the Driftwood Beach red.
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