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SUMMARY

, In 1993, the U.S. Coast Guard proposedto constructtwo breakwatersand

a debris boom to protect its existingpier and moored vessels inside Ediz Hook

, in Port AngelesHarbor, Washington. To assist the U.S. Army Corps of

Engineers.-SeattleDistrict in determiningthe potentialenvironmental

impactsof the proposedbreakwaters,Battelle/MarineSciences Laboratory

performedsubtidalSCUBA surveysas specifiedin the WashingtonDepartmentof

Fisheriesintermediateeelgrass/macroalgaehabitat surveyguidelines. The

objectivesof the subtidalsurveyswere to 1) quantifythe shoot densitiesof

eelgrass;2) provide percentcover estimatesfor non-eelgrassmacroalgae

species;3) develop a site map indicatingthe qualitativedistributionof

eelgrass/macroalgaespecies,substratecharacterization,approximatedepth

contours,and the approximatelocationof the proposedproject features;and

4) document the time and date of the surveys,turbidity/visibility,presence

of invertebrate/vertebratespecies,and anecdotalobservationspertinentto

habitatcharacterizationof the projectsite.

A total of 14 dives along 12 transects (TI-T12)were successfully

completedbetweenMarch 15 and March 17, 1993. Eelgrasswas observed on all

of the transectsexcept T7 and T8 at the westerndebris barrier and T12 along

the waterwardmargin of the existingT-pier. The vicinityof the proposed

east breakwaterhad the highesteelgrassshoot densities(up to 89 shoots/m2)

observedby the divers. Macroalgaeand invertebratespeciesdiversitywere

also highestat the east breakwatersite. The low eelgrass densitiesobserved

at the west debris barrier site (0 to 14 shoots/m2) can be attributedmostly

to the lack of suitable substrate. The existing layer of wood debris armoring

the bottom at the west projectsite currentlylimits,and in the areas of

heaviestdepositionprobably precludes,the growth of ee!grass. As was

expected,no eelgrasswas observedat the south breakwatersite. The depths

beneaththis proposed breakwaterexceed the documentedlower depth limits (-22

ft mean lower low water) for eelgrassgrowth.

These subtidalsurvey results indicatethat the proposed south

, breakwateris appropriatelylocatedto avoid impactsto existing eelgrass/
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macroalgae. Likewise,the west de_,is barrierwill avoid impactsto existing

eelgrass/macroalgaeas long as it is locatedat the site of the existing log

boom, not to the west of the log boom as has been proposed since the

completionof the diving surveys. Regardlessof where it is located,the east

breakwaterhas the potentialto adverselyimpacteelgrass/macroalgae.

Recommendationsare providedon how impactsto eelgrass/macroalgaecould be

minimizedthroughcarefuldesign and siting of the east breakwater.

iv



ACKNOWLEDGMENTS

• lt was a pleasureto work with Merri Martz, the technicalrepresentative

from U.S. Army Corps of Engineers (USACE)- SeattleDistrict in the scoping,

planning,and performanceof this work. Steve Locher,the projectengineer

from the U.S. Coast Guard FacilitiesDesign and ConstructionCenter (Pacific),

ensuredthat our diving effortswere coordinatedwith plannedoperationsat

the Ediz Hook Coast Guard Station. Specialthanks go to Steve for arranging

access to the locker room and hot showersbetweendives. Bernie Hargraves,

the projectengineer from USACE - SeattleDistrict was quite helpful in

providingmaps of the proposed projectsite and engineeringdesign. Bruce

Higginsplayed an invaluablerole as diving safety officer and dive team

member. Karl Pohlodwas the boat operatorfor the diving operations. Ron

Thom provided a thoroughtechnicalreviewof this report,Ray Bienertassisted

with graphicalpresentationsof the data, and Laura Gully assistedwith the

formattingand final preparationof this report.



CONTENTS

SUMMARY ................................. iii

ACKNOWLEDGMENTS.............................. v

1.0 INTRODUCTION ............................ I

2.0 METHODS ............................... 5

2.1 ORGANIZATIONOF TRANSECTS ................... 5

2.2 SURVEY DIVES ......................... 8

3.0 RESULTSAND DISCUSSION ....................... 11

3.1 SUBSTRATECHARACTERIZATIONAND SITE MAP ............ 11

3.2 EELGRASSDENSITIES ...................... 14

3,3 MACROALGAEPERCENTCOVER ................... 17

3.4 GENERALOBSERVATIONS ..................... 28

4.0 CONCLUSIONS............................. 31

5.0 RECOMMENDATIONS........................... 33

6.0 REFERENCES ............................. 35

vii



FIGURES

1.1 Port Angeles Harbor Map Indicatingthe Locationof the U.S.
Coast Guard Stationat Ediz Hook .................. 2

2.1 EnlargedMap of the U.S. Coast Guard Station at Ediz Hook
Showing the ProposedBreakwatersand Debris Barrier ......... 6

2.2 Transect Locationsfor the SubtidalSCUBA Surveysin March 1993 . . . 7

3.1 ProjectSite Map Indicatingthe QualitativeDistributionof
Eelgrass/MacroalgaeSpecies,SubstrateCharacterization,Approximate
Depth Contours,and the ApproximateLocationof the Proposed Project
Features .............................. 13

3.2 Locationsand Mean Densitiesof EelgrassObservedDuring Subtidal
SCUBA Surveys in March 1993 at the East BreakwaterSite ....... 15

3.3 Locationsand Mean Densitiesof EelgrassObserved During Subtidal
SCUBA Surveys in March 1993 at the West Debris BreakwaterSite . . . 16

3.4 Locationsand Mean Densitiesof EelgrassObservedDuring Subtidal
SCUBA Surveys in March 1993 at the South BreakwaterSite ...... 18

TABLES

3.1 Summaryof Diving OperationsConductedat the Ediz Hook U.S.
Coast Guard Station in March 1993 .................. 12

3.2 Mean PercentCover ObservedWithin a 0.25-m2 QuadratDuring Subtidal
SCUBA SurveysConductedat the Ediz Hook U.S. Coa'_:LGuard Station
in March 1993 ........................... 19

3.3 Algal Taxa ObservedDuring SubtidalSCUBA SurveysConductedat
the Ediz Hook U.S. Coast Guard Stationin March 1993 ........ 29

3.4 Invertebrateand VertebrateTaxa ObservedDuring SubtidalSCUBA
SurveysConductedat the Ediz Hook U.S. Coast Guard Station in
March 1993 ............................. 30

viii



1.0 INTRODUCTION

• In 1993, the U.S. Coast Guard (USCG) proposed to construct two

breakwaters and a debris boomto protect its existing pier and moored vessels

" inside Ediz Hook in Port Angeles Harbor,Washington(Figure1.I). The east

breakwaterwould provideprotectionfrom severe storm waves from the

northeast. The breakwaterimmediatelysouth of the existingT-pier would

functionprimarilyas a buffer from vesselwakes from the south. The debris

barrierwest of the existingT-pier would deflect floatingdebris away from

the pier. Because eelgrass is known to occur within the vicinity of the

proposedproject site (Dr. Steve Martin,U.S. Army Corps of Engineers (USACE),

personalcommunication)and becausethe proposedprojecthas the potentialto

disruptor eliminatevaluableeelgrasshabitat,WashingtonDepartmentof

Fisheries(WDF) requiredthat diving surveysbe conductedusing their

intermediatelevel eelgrass/macroalgaehabitatsurvey guidelines. The

USACE - SeattleDistrict asked Battelle/MarineSciencesLaboratory (MSL)(a)

to assistthem in determiningthe potentialenvironmentalimpactsof the

proposedbreakwaters.

The principalobjectivesof this study were to conductsubtidal SCUBA

surveysand provide recommendationsto avoid or minimize the potential

environmentalimpactsof the USCG breakwaterproject at the Ediz Hook Facility

in Port Angeles, Washington. This assessmentencompassedthe proposedproject

site as well as immediatelyadjacentareas that have the potentialto be

impactedby shadingeffectsor changes in the physical structureof the

habitat. As specifiedin the WDF intermediateeelgrass/macroalgaehabitat

surveyguidelines,the objectivesof the subtidal surveywere to I) quantify

the shoot densitiesof eelgrass;2) providepercentcover estimatesfor

non-eelgrassmacroalgae species;3) developa site map indicatingthe

qualitativedistributionof eelgrass/macroalgaespecie,substrate

characterization,approximatedepth contours,and the approximatelocationof

(a) The Battelle/MarineSciences Laboratoryis part of the Pacific Northwest
. Laboratory, which is operated for the U.S. Department of Energy by

BattelleMemorial Institute.





the proposed projectfeatures;and 4) document the time and date of the

survey,turbidity/visibility,presenceof invertebrate/vertebratespecies, and

anecdotalobservationspertinentto habitatcharacterizationof the project

site. In addition,USACE requestedthat MSL evaluate whether the breakwaters

and debris barrierare properly locatedto avoid or minimize impactsto

eelgrass and macroalgae.

This report contains five sections in additionto this introduction.

Section 2.0 detailsthe methods used in this study, Section 3.0 providesthe

results and discussions,and Sections4.0 and 5.0 presentthe conclusionsand

recommendations,respectively. Referencescited in the text are listed in

Section 6.0.



2.0 METHODS

The proposed projectsite is located in Port AngelesHarbor on the

inside (southern)bank of Ediz Hook. A detailedmap of the project site

showingthe existingpier, shorelinefeatures,and the proposedbreakwaters

and debris barrier is presentedin Figure 2.1. At the proposed site for the

east breakwater,six transects(designatedTI throughT6) were located40 ft

apart,parallel to each other and the existingT-pier at a compass bearingof

350°, and perpendicularto the shorelinefrom approximately+I to -50 ft MLLW

(Figure2.2). At the proposed site of the debris barrier,five transects

(designatedT7 throughT11) were located40 ft apart, parallel to each other

and the existingT-pier at a compassbearingof 350°, and perpendicularto the

shorelinefrom approximately+I to -30 ft MLLW. One transect (designatedT12)

was establishedparallelto shore along the waterwardedge of the existing

USCG pier (approximately-30 ft MLLW) at the proposed site of the south

breakwater. All measurementsand compass bearingswere recorded relativeto

the existingUSCG T-pier.

The SCUBA transect locationswere chosen to allow detailed assessmentof

the distributionand densitiesof eelgrass and macroalgae. Transects included

the landwardmargin of the eelgrassand macroalgaeas well as the outer,

waterwardmargin. As specifiedin the WDF surveyguidelines,one transectwas

locatedat the center line of each of the proposed structures: T3 at the east

breakwater,Tg at the west debris barrier,and T12 at the south breakwater.

2.1 ORGANIZATIONOF TRANSECTS

A 5-ft-longpiece of I/4-in.-diameterrebar was securedin the rock

riprap to mark the onshoreend of each SCUBA transect (TI through T11) except

T12. The top of each rebar stake was marked with pink or yellow flaggingtape

so that the stakes were highlyvisible from a distance. Before diving a

particulartransect,it was laid out with a 300-ft tape measuremarked at 0.1-

ft intervalsby I) loopingthe zero end of the tape over the correct rebar

stake, 2) stretchingthe tape taut by swimmingalong the surface to the

offshoreedge of the project site, and 3) sightingalong the tape to ensure it







was close to the desired350° compassbearing. The divers then descendedto

the bottomwith the tape retrievalspool and reeledthe tape onto the spool as

they proceededtoward shore. On the transect along the outside edge of the

existingT-pier (T12),the tape was securedto an existingpiling and reeled

off the spool as the divers progressedalong the bottom, insteadof being laid

on the surface in advance. Becauseof the length of the T-pier, two dives

were requiredto completeT12. At the end of the first dive, the 0.25 m2

quadrat (a pvc frame used for quantifyingeelgrass shoot densitiesand

macroalgaepercentcover) was left on the bottom to mark the starting point

for the second drive.

2.2 SURVEY DIVES

One practicesurvey dive was performedon transectTI on March 15 to

ensure that all plannedtechnicaland safety procedureswere adequate for the

diving operation. The remainingsurveydives were completedbetweenMarch 15

and March 17, 1993, and were of sufficientintensityto providefull coverage

of the potentialimpact area. All transectswere surveyedby the same pair of

divers as follows: TransectsTI, T3, and T5 were completedon March 15;

transectsT2, T4, T6, Tl, and Tg were completedon March 16; and transectsT8,

TIO, T11, and T12 were completedon March 17. Survey dives of transectsT!

throughT]I were initiatedfrom the offshoreend of the project site and

completedat the onshore stake. The surveydives for transect T12 was

initiatedfrom the western edge of the existingT-pier and completedat the

easternedge. The divers always stayed oppositeone another and within 5 ft

of the transecttape.

Using waterproofdata sheets attachedto clipboards,the divers recorded

the followinginformationat each 20-ft interval (hereafterreferredto as

stations)along a transect"

• distance along the transect

• depth (measuredwith the divers'depth gauges)

• substratecharacterization



• eelgrass shoot densities,which includedthree counts within a
0.25-mz quadratpivotedaround the 20-ft interval count point at
approximatelythe 2, 6, and 10 o'clock positions

• percentcover estimates,which includedthree visual estimates
within a 0.25-mz quadrat pivotedaround the 20-ft intervalcount
point at approximatelythe 2, 6, and 10 o'clock positions.

In addition,both divers recorded sightingsoi invertebrateand vertebrate

speciesand general observationspertinentto habitat characterizationof the

projectsite for everythingwithin visual range of each transect. Following

each dive, the divers reviewedtheir data sheets and made any necessary

clarifications.

At the requestof Merri Martz, the USACE environmentalcoordinatorfor

the project,who was onsite the third day of the diving operation (March 17,

1993),one additionaldive was made east of, and parallelto, the existing log

boom and pilingsat the east breakwatersite. The purposeof this dive was to

providequalitativeobservationson the presenceor absenceof eelgrass.



3.0 RESULTSAND DISCUSSION

A total of 14 dives were successfullycompletedbetween March 15 and

March 17, Igg3-sixsurveydives along transectsTI throughT6 and one

additionalqualitativedive at the proposedsite for the east breakwater,five

survey dives along transectsT7 through T11 at the proposed site for the west

debris barrier,and two dives along transectT12 at the proposed site for the

south breakwater (Table3.1). Favorableweather conditionsand careful

planning of the diving operationaround the tides allowed us to completethe

work safely and efficiently. Visibilitywas in excess of 10 ft on all dives,

which enhancedthe divers' abilityto accuratelyrecord quantitativedata and

qualitativeobservations.

3.1 SUBSTRATECHARACTERIZATIONAND SIT, MAP

Based on the divers'observations,the substratewithin the projectsite

is quite variable (Figure3.1). At the east breakwatersite, the substrate

changed from muddy sandto cobble to rock riprapmoving from the offshoreedge

of the projectsite toward shore, but in some areas the substratewas

intergraded. The bottom topographywas characterizedby a series of terraces

with depositionalareas indicatedby accumulationof fine sedimentat the

lowest elevationof each terrace and patchesof eelgrass where the slope of

the terrace leveledorC. The substratewithin these depositionalareas tended

to be wood debriswith a surfacelayer of drift macroalgaeand benthic

diatoms. The west debris barrier site was probablya former log storagearea.

The substratechangedfrom muddy sand to a thick layer of bark, branches,

logs, wood chips, and woody debris to cobbleto rock riprap moving from the

offshore edge of the existingdebris barriertoward shore. The substrateat

the south breakwatersite was predominantlymuddy sand, but the bottomwas

litteredwith garbage (e.g.,metal pipes, plastic,a toilet,extensionladder,

- chains). Shell fragmentswere widely dispersedthroughout all three project

- sites but representeda small fractionof the total bottom cover.

Eelgrasswas observedon all of the transectsexcept T7 and T8 at the

_estern debris barrierand T12 along the waterwardmargin of the existing

1!



TABLE 3.1. Summaryof Diving OperationsConductedat the Ediz Hook U.S. Coast
Guard Stationin March 1993

Date Dive Location Time Visibility(ft) Weather Conditions

3/15/93 TI (training) 1157-1225 15-20 light surfacechop
3/15/93 _1 1301-1328 15-20 gusty, light chop
3/15/93 T3 1444-1525 10-15 light surfacechop
3/15/93 T5 1557-1633 10-15 light surfacechop

3/16/93 T2 1011-1044 10 calm
3/16/93 T4 1105-1141 10 light surfacechop
3/16/93 T6 1217-1256 15 light surfacechop
3/16/93 T7 1353-1420 15 "lightsurfacechop
3/16/93 Tg 1435-1459 15 light surfacechop

3/17/93 T12 1022-1105 10-15 calm
3/17/93 T12(a) 1128-1152 10-15 calm, light rain
3/17/93 T8 1403-1421 15-20 calm
3/17/93 TIO 1451-1513 15 calm
3/17/93 T11 1523-1548 15-20 calm

(a) This dive includesthe qualitativetransectadded on-site by Merri Martz
of USACE.

T-pier. The qualitativedive at the proposedsite for constructionof the

east breakwaterrevealedone fairly large eelgrassbed extendingfrom roughly

-10 to -15 ft MLLW. Becauseof the size of this eelgrassbed, avoidanceof

direct impactsduring constructionof the east breakwaterwill be difficult.

Overall,the eelgrassbeds observedby the diverswere quite variable in size

and the extent of epiphytegrowth. Epiphytesare the diverseassemblageof

plants and animalsthat grow on the leaves of eelgrass. The total biomassof

epiphytescan exceed that of the eelgrass leaves and reduce eelgrass

productivity,even though the algal componentof the epiphyte assemblagemay

contributesignificantlyto the overallprimaryproductionof the system. In

addition,the eelgrassbeds were characterizedby markedly different

densities,as reported in Section3.2. The beds at the east breakwatersite

were larger (i.e.,coveredmore of the bottom surfacearea) than those at the

west debris barrier site. Within the east breakwatersite, the eelgrass
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shootsthat were presenteast of the existinglog boom along TI and T2 were

6 in. to I ft shorterand more heavilyepiphytizedthan the eelgrasspresent

along T3, T4, TS, or T6.

3.2 EELGRASSDENSITIES

The vicinityof the proposedeast breakwaterhad the highest eelgrass

shoot densities(up to 89 shoots/m_) observedby the divers (Figure3.2). The

densitiesobservedat the Ediz Hook USCG station in March were comparableto

the lower range of mean annual shoot densitiesreportedfor other subtidal

eelgrassbeds around Puget Sound. For example,Phillips (1984)reported the

followingmean densitiesof eelgrass: Grays Harbor 74 shoots/m2, Hood Canal

62 to 287 shoots/m2, and WhidbeyIsland 71 to 861 shoots/m2. Thom (1990a)

reportedeelgrassdensitiesthat ranged from 400 to 700 shoots/m2 at Padilla

Bay, which has one of the three largesteelgrassbeds in the Pacific

Northwest. Eelgrassbeds at MSL, near the mouth of Sequim Bay, show a mean

annual range of 150 to 410 shoots/m2 (R. M. Thom, Marine ResourcesTechnical

Group Leader,MSL, unpublisheddata), lt is worth noting,however,that peak

shoot densitytypicallycoincideswith peak shoot biomass in temperate

seagrasssystemsand seasonalbiomasspeaks are observed betweenJune and

August. Thus, the eelgrassshoot densitiesobserved by divers in March at

Ediz Hook are probably somewhatlower than what could be expected in the June

to August window,when light energy,water temperature,and net primary

productivityreach a maximum.

The low eelgrassdensitiesobservedat the west debris barriersite

(0 to 14 shoots/m2) can be attributedmostly to the lack of suitablesubstrate

(Figure3.3). Eelgrasstransplantingexperimentsin the PacificNorthwest

have shown that mixed sand and mud with ample inorganicnitrogen and phosphate

is the optimal substratefor eelgrass(reviewedin Thom 1990b). The existing

layer of wood debris armoringthe bottom at the west projectsite currently

limits, and in the areas of heaviestdepositionprobablyprecludes,the growth

of eelgrass. The only eelgrasspatchesthat were observed at this site were

in areas where the wood debris layer was absent.
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As was expected,no eelgrasswas observed at the south breakwatersite

(Figure3.4). The depths beneaththis proposedbreakwaterexceed the

• documentedlower depth limits (-22 ft MLLW) for eelgrassgrowth (Phillips

1984).

3.3 MACROALGAEPERCENTCOVER

Based on divers' observations of percent cover within a 0.25 m2 quadrat,

macroalgae were distributed throughout the three project sites (Table 3.2).

Since macroalgae need a hard substrate for attachment, they were found in

patches only where cobbles or shell fragments occurred in the sediments. Ulva

sp. and Gracilariapacificawere observedeither on, or in the vicinityof,

all of the transects. Desmarestiaviridiswas attachedto cobbles on the

nearshoreend of transectsTI, T2, T4, and TS, but never representedmore than

30% of the total cover at any station. The red algae, Iridea cordata,

Porphyra perforata,Constantineasimplex,Kallymeniasp., and Polysiphoniasp.

were found in small patcheson only a few transects,and none of these species

representedgreaterthan 20% of the total cover at any station. Another red

algae, Fauchea sp., was observedon 8 of the 12 transects,but never

representedgreaterthan 10% of the total cover at any station. The brown

algae Laminariasaccharinaand Nereocystisluetkeanawere found both attached

and drifting,but these specieswere neitherwidely dispersednor dense.

Severalother brown algae species,Macrocystisintegrifolia,Fucus gardneri,

and Egregiamenziesii,were observedalong the transects,but never within the

0.25-m2 quadrat.

The percentcover data also show that benthicdiatomswere patchy in

distribution,but quite dense within those patches. At some stations,benthic

diatoms representedup to 86% of the total cover. The contributionof benthic

diatoms to annual gross primaryproductivityof an estuarinesystem such as

Port Angeles Harbor is probably significant. In PadillaBay, primary

productivityof benthicdiatomshas been shown to exceed that of macroalgae

. and eelgrassduring early spring (Thom 198g). There is some evidence to

suggest that benthicdiatoms are better adaptedthan macrophytesor eelgrass
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for rapid growth during the low temperaturesand lower light conditionsof

late winter/earlyspring (Thom 19gOa;Thom and Albright 1990).

3.4 GENERALOBSERVATIONS

More than 15 speciesof brown, red, and green algae were observedduring

the subtidalSCUBA surveys (Table3.3). Brown and red algae were represented

by more speciesthan green algae. In addition,benthicdiatomswere observed

in dense mats along each of the transectsexcept T12. In general, algal

speciesdiversityand abundancewere higher at the east breakwatersite than

at either the west barriersite or the south breakwatersite. Similarly,

invertebratediversityand abundancewere also highest at the east breakwater

site. Of the more than 30 invertebratetaxa observed by the divers,

nudibranchs,hermitcrabs, and giant sea cucumberswere the most abundant

(Table3.3). During the 14 dives, only 3 vertebratespecieswere observed"

I paintedgreenlingon T]2; I high cockscombon T7; and 10 juvenile flatfish

of unidentifiedspecies (Table3.4).

The greaterspeciesdiversityand abundanceobservedby the divers at

the east breakwatersite relativeto the other two sites can probably be

attributedto the presenceof eelgrassbeds. Although eelgrassbeds appear to

be simple systemsdominatedby a singleplant species,they are in reality

highly complexstructuraland functionalecosystems. This complexityis

manifestedas high species and trophicdiversityand one of the highest annual

productivityrates of any ecosystemin the world, lt is well documentedthat

functioningeelgrass beds providecriticalsupportto invertebrateand

vertebratespeciesthroughhigh primaryproductivity,nutrienteffects,

sediment stabilization,shelter,and food web linkages (reviewedin Phillips

1984). The eelgrass presentat the east breakwatersite appearedto be

healthyand the length of the blades (up to 2.5 ft) suggestedthat these

plants are activelygrowing. Thus, the eelgrassbeds at the east breakwater

site appearto be functioningin supportof the associatedepifaunaand

macrofauna.
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TABLE 3.3. Algal Taxa Observed During SubtidalSCUBA SurveysConducted
at the Ediz Hook U.S. Coast Guard Station in March 1993

Common Name ScientificName

Brown Algae Phylum Phaeophyta
sugar wrack Laminariasaccharina

• bull kelp Nereocystisluetkeana
giant kelp Macrocystisintegrifolia
featherboa Egregiamenziesii
rockweed Fucus gardneri
thin desmarestia Desmarestiaviridis

Red Algae PhylumRhodophyta
iridescentseaweed Iridea cordata
porphyra Porphyra perf orata
cup and saucer Constantineasimplex
corallinealgae variousunidentifiedspecies
gracilaria Gracilariapacifica
fauchea l=aucheasp.
kallymenia Kallymeniasp.
polysiphonia Polysiphoniasp.

Green Algae Phylum Chlorophyta
sea lettuce Ulva sp.
eelgrass Zosteramarina

Diatoms PhylumBacillariophyta
tube dwellingdiatoms Navicula sp.
brown diatom mat Unidentifiedspecies
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TABLE 3,4. Invertebrateand VertebrateTaxa ObservedDuring SubtidalSCUBA
SurveysConductedat the Ediz Hook U.S. Coast Guard Station
in March 1993

Common Name ScientificName "

Invertebrates
plumoseanemone Metridiumsenile
comb jellies variousunidentifiedspecies
polychaetes variousunidentifiedspecies
featherduster worm Eudistyliavancouveri
giant sea cucumber Parastichopuscalifornicus
green urchin Strongylocentrotusdroebachiensis
bat star Patiriaminiata
sunflowerstar P¥cnopodiahelianthodes
purple seastar Pisasterochraceous
flabby seastar Pisasterbrevispinus
spiny seastar Orthasteriaskoehleri
chitons variousunidentifiedspecies
limpets variousunidentifiedspecies
snails variousunidentifiedspecies
moon snail Polinices lewisii
hooded nudibranch Melibe leonina
frostednudibranch Dirona albolineata
opalescentnudibranch Hermissendacrassicornis
dorid nudibranch Discodorissandiegensis
horse clam Tresus sp.
Californiamussel Mytiluscalifornianus
pink scallop Chlamyshastata
crangonshrimp one unidentifiedspecies
shrimp variousunidentifiedspecies
gammarid amphipods variousunidentifiedspecies
eelgrass isopod Idotearesecata
hermit crab Pagurussp.
red rock crab Cancer productus
kelp crab Pugettiaproducta
decoratorcrab Oregoniagracilis
hairy crab Telmessuscheiragonus

Vertebrates

juvenile flatfish variousunidentifiedspecies
high cockscomb Anoplarchuspurpurescens
paintedgreenling Oxylebiuspictus
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4.0 CONCLUSIONS

, Based on subtidaleelgrass/macroalgaesurveysconductedat the U.S.

Coast Guard Stationat Ediz Hook in March 1993, the potentialimpactsof the

• proposedbreakwaterprojects are as follows:

East Breakwater

I. Initialimpactsat the east breakwatersite may result from the direct
loss of eelgrass/macroalgaehabitat and increasedturbidityresulting
from breakwaterconstruction.

2. Long-termimpactsmay result from shadingeffects,as well as changes in
water circulationand littoralmovementof sediments. Shading
experimentshave shown that rapid reductionsin densityand standing
stock can occur as a result of decreasedirradiance(Backmanand
Barilotti1976; Dennisonand Alberte 1982). Furthermore,Thom and
Albright (Iggo)have shown that irradianceis the primaryfactor
controllingthe standing stock of benthicmacroalgae,sediment-
associatedmicroalgae,and eelgrass in centralPuget Sound.

3. Neither initialnor long-termimpactsare quantifiablebased on the
limited scope of this study.

West Debris Barrier

1. If the debris barrier is constructedat the site of the existing log
boom as originallyproposed,no direct loss of eelgrass/macroalgae
habitat is foreseen and initialimpactsfrom constructionactivity
should be minimal.

2. Eelgrassdoes not presentlyexist in the immediatevicinity of the
proposed barrierand is unlikelyto colonize the area becauseof the
existing substrate,which is comprisedof bark, wood chips, and wood
debris several inchesthick. The existingmacroalgaewithin this site
were primarilydrift or detached species(Ulva sp., Gracilariapacifica,
Laminariasaccharina)that will be minimallyimpactedby the proposed
debris barrier.

South Breakwater

I. No impactsare anticipatedto eelgrass/macroalgae.

2. No eelgrasswas observed in the vicinityof the breakwatersite. The
depths beneaththis proposedbreakwaterexceed the documented lower

• depth limits (-22 ft MLLW) for eelgrassgrowth (Phillips1984). Few
macroalgaespecieswere observed at this site probably because of the
lack of hard substrate.
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These subtidalsurvey results indicatethat the proposed south breakwateris

appropriatelylocatedto avoid impactsto existingeelgrass/macroalgae.

Likewise,the west debris barrierwill avoid impactsto existing eelgrass/

macroalgaeas long as it is locatedat the site of the existinglog boom, not

to the west of the log boom as has been proposed since the completionof the

diving surveys. Regardlessof where it is located,the east breakwaterhas

the potentialto adverselyimpacteelgrass/macroalgae.Recommendationsare

providedin Section5.0 on how impactsto eelgrass/macroalgaecould be

minimizedthroughcarefuldesign and siting of the east breakwater.
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5.0 RECOMMENDATIONS

, East Breakwater

Becauseof the extent of the existingeelgrassat the east breakwater

• site, total avoidanceof impactswill be difficult. The impactsto eelgrass/

macroalgaeshould be minimizedto the greatestextent possible throughcareful

design and siting of the breakwater. One siting option worth consideringis

to place the new breakwaterjust east of the existingpilings and log boom

where less eelgrasscurrentlyexists.This option would minimize impactsto

the eelgrass beds both east and west of the existingstructures. Alterna-

tively, removalof the existingpilingsand log boom may allow the large

eelgrass bed observedalong transectsT3, T4, TS, and T6 to slowly spread east

and colonize the area that was previouslyshaded. The colonizationrate might

be enhanced throughtransplantationof eelgrass. If the USACE decides to

proceedas plannedand site the breakwaterto the east of the existing

structures,the projectengineersmay want to consider havingdivers available

during the breakwaterconstructionto assistwith the exact siting of the new

structure.

West Debris Barrier

Historically,this area was probablyused for log storageand the heavy

layer of bark, wood chips, and wood debris armoringthe bottom is currently

limiting the productivityof this habitat. Any effortsto enhancethis area

for eelgrass/macroalgaeshould focus on removalor capping of the wood waste.

South Breakwater

The habitatoff the end of the existingT-pier could be dramatically

improvedby the removalof all the accumulatedgarbage. This habitat

presentlysupportsa diverse assemblageof invertebratesand removalof the

tires, metal pipes, toilet,cans, bottles,extensionladder,scrap metal,

plastic, etc. that were observed along transectT12 would enhancethe overall

• productivityof this habitat.
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