








EXECUTIVE SUMMARY

The remainindl950seraconcrete seawall at Lowman Beach Paak begun to fail and requires
removal and/or replacement. Environmental Science Associates (ESpyepasd this

feasibility studyfor the Seattle Parks and Recreation Depant SPR) to investigate site

conditions develop alternative design concepts for the seawall and shoreline, and evaluate the
relative advantages and disadvantages of each alternative suitable for selection of a preferred
concept.

Site Background

LowmanBeach Park is located on Puget SountheaxMorgan Junction neighborhoodWest

Seattle angust to the north of Lincoln Park. The approximately-dce park is bordered to the
north and south by private residential properties and to the east by Beaeh Park amenities
includes a swing set, tennis court, gravel paths, a bench, lawn area and water access to Puget
Sound. The approximately 300 feet of park shoreline is characterized byf@ol4ihg concrete
seawall at its north end, with the remder of the shoreline composed of a gravel beach and
vegetated backshore that was ceddh 1995 by removal of a 1986ra seawall.

Major initial improvements to the park were completed by 1936 and included a comfort station
(demolished in late 19804gnnis court (remains), and steaedmortar seawall that extended

along the entire shoreline. The north end of the original seawall failed and was replaced in 1951
with the existing concrete seawall; the southern end was removed in 1995 and replaeed wit
gravel beach and retaining wall that extends landratdrn wall) The park currently supports

a range of active and passive recreation activities including tennis, beach exploring, sunset
watching, picnicking, walking, swimming, windsurfing, natwiewing, stand up paddle

boarding, and kayaking amooghers

Need for Seawall Replacement or Removal

Initial damageo the remaining 1956ara segmented concrete seawadlb noted irearly2015

near the location of ab8-inch Seattle PublidJtilities outfall that hadseparated from theesavall.
Subsequent slumping and movement ofdbavall has continued to the present time and much of
the remaining concrete seawall at Lowman Beach Raskbegun to actively fail. Observations

of t he s e amiadicdtedoss otbearirthimatérial (erosion) beneath the seawall
foundation that has contributed to tipping, cracking, and differential settlement of seawall
segments. The existing seawall segments are subject to ongoing erosion and loss of passive
resisance in front of the wall which may result in further failure. Remaining seawall segments
do not have adequate retaining capacity, especially under seismic loading. Essentially, much of
the seawall has reached the end of its useful life and needsambeed or replaced.
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Methodology & Key Findings

Technical studies were conducted and revealed a number of key considerations related to
historical and archeological resources, ecology, coastal processes (geomorphology,
erosion/accretion, sediment transpstoreline evolution), geotechnical conditions, and structural
design. Key findings are summarized below.

The original tennis court constructed by the
position relative to the shoreline constrains tistashce that the shoreline and new structures can

be moved landward. If the tennis court is determined Historic Re@giligdle, it is likely there

would be constraints on altering the tennis court and its setting, or more likely that mitigation
would berequired for doing so. Otherwise, no significant archaeological resources were

identified while digging test pits behind the seawall. Archaeological resources beneath the tennis
court are unknown and should be investigated if the selected alternativees court removal or
alteration.

Natural ecological processes are currently lacking at Lowman Beach Park, providing opportunity
for restorative actions. The existing mixed sand/gravel beach at the south end of the park supports
both benthic organisms dmecreational uses but is primarily composed of small to medium

pebbles that argenerallytoo large to provide suitable spawning gravel for foragetfiahare

prey for salmon Opportunities to enhance the nearshore ecosystem function could be f®alized
seawall removal and replacement with intertidal beach and mativieeriparian plantings.

Review of historical photos, survey, and numerical modeling reveals that shoreline processes at
the park are complex and vary both spatially and through timgeneral, properties to the north

of the park and the northern half of the park itself appear to have experienced bdadrioand
shortterm trends of erosion. From the limited data available, it appears that recent erosion rates
(1994 to present) va beenhigher than historic rates (prior to 1994) at the north end of the park
and at the property immediate north of the parke yearl994 is the point at which relatively
completesurvey datdecomeavailable.The data therefore generally supportdhservations and
concern about erosion noted by property owners to the north of the patkaft&95 gravel

beach creationHowever, the data also suggest background erosion was occurring prior to 1994.
Sufficiently detailed data were not availalbedraw further conclusions on historic versus recent
erosion outside the immediate vicinity of the park.

Properties to the south of the park and the south end of the park itself appear to have experienced
lower rates of historic erosion and have actuadlgreted (added) sediment from 1994 to present.

The reversal from erosion to accretion can be largely attributed to the seawall removal and beach
restoration completed in 1995 that restored natural beach processes and allowed the beaches to
reach equilibium with wave and tidal forces by accreting, rather than eroding. It is likely that

some fraction of the sediment deposited at the south end of the park would have otherwise been
distributed more broadly along the shoreline if the beach restoration hadawored in 1995.
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Due to the lack of both historical survey data and estimates of erosion trends outside of the park,
estimating the actual effect of the beach restoration on properties to the north of the park requires
substantial speculation.

The poential riskthatany additional restored beanhghtalso aggrade, as was experienced after
1995, andcexacerbat adjacent erosion/accretion processes could be mitigated by 1) placing
sacrificial beach nourishment material at the toe of the seawall atritsend during

construction and 2) constructing the restored beach profile as far seaward as possible such that an
erosion response is elicited after initial construction, rather than accretion as oaftien®g95.
Constructing the beach in this manaed allowing it to erodevould therefore contribute new

beach sediments the shoreline thatould betransport to adjacent shorelingg waves and

currents The extents of the beach construction geometry would require more detailed analysis
and designincluding consideration of permitting and cost implications for the overbuilt beach.

Conceptual Alternatives

Informed by technical studies, three conceptual design alternatives were developed to remove and
replace the existing seawall with various conaliions of structures and beaches. The alternatives
encompass the full range of options from preserving existing park upland landscape and uses, to
transformation of the park to a primarily beamirented shoreline park. As a result, the

alternatives diffewith respect to impacts to cultural resources, improvements to ecology, change
to coastal processes, construction gostential impactsand future recreational use of the park

as described below.

TheNo Action Alternativavould almost certainly resuilh partial seawall failure, emergency
response, and partial park closure within the next few years. This alternative is not preferred and
does not provide benefits compared to other alternatives.

Alternative lwould expand intertidal beach areas, whikeimtaining the tennis court with a seat

wall. This alternative is advantageous because it preserves the primary existing recreation
activities at the park, while increasing access to Puget Sound, improving ecological processes,
and promoting resiliency tsing sea levels. Some slight improvement to coastal processes
(sediment supply) could be realized at neighboring properties by allowing the restored beach to
erode to its equilibrium position, thus supplying sediment to the littoral system. Graimigfund
sources could likely be sought and obtained to offset some of costs for this alternative. The beach
would be designed to erode to an equilibrium conditionvemald requireadjacent property

owner agreement to allow beach compatible materials tcdgedblon their property to achieve

the most beneficial outcome.

Alternative 2would essentially revert the shoreline to a more natural state by settistyptiedine
landward into thexistinguplands and allowing for more adaptive capacity in the facimigiofy

sea levels. This alternative is advantageous because ecological processes would be substantially
improved and beach access opportunities maximized. Excess excavateddrepatble
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materials could be used as advanced beach nourishment forklengdo supply adjacent
properties experiencing beach erosion. This alternative would necessitate removal of the WPA
era tennis court, likely require some mitigating signage, and would impact existing park uses.
Grant funding sources could likely beugiit and obtained to offset most of costs for this
alternative.The beach would be designed to erode to an equilibrium condition and would require
adjacent property owner agreement to allow beach compatible materials to be placed on their
property to achiee the most beneficial outcome.

Alternative 3would keep the park in its current state, but provide a more robust and reliable
seawall replacing the existing failing wall. This alternative preserves the most upland areas
behind the seawall, but also dditte to address or improve access to the water, ecological

function, coastal processes (e.g. erosion), and future sea level rise. Grant funding sources are not
widely available for shoreline structure replacement when more restorative alternatives are
feasible.

Conceptual construction costs estimates were developed for each alternative. Costs are expected
to be very similar amongst the alternatives (with the exception ddah&ction Alternativehat

was not estimatgdand therefore do not provide sulgital differentiation for selecting a

preferred alternative.

Next Steps

The existing condition of the seawall requires some immediate actions, while the conceptual
alternativedor removal and replacemeate considered.

9 Disconnect and divert the existi®PU outfall. Reconnection might further scour the
seabed and exacerbate ongoing erosiafi,undermining, and accelerate wall
movement.

1 Coordinate with the property owner to the north to shuréhe cracked concrete block
wall at the north property boundary.

9 Isolate the existing seawall from public access, both above and below the seawall. As the
wet seasogontinuesand soils become saturated wall failure is more likely and creates a
potentiallife-safety risk for the public in the vicinity.

9 Continue monitang movement and condition of the seawall top and undermining at the
toe. Be prepared to notify regulatory agencies of potential failure and need to implement
emergency action. Conduct twigearly survey of beach topography in conjunction with
ongoing vall monitoring.

Selection of the preferred alternative would benefit from:
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9 Evaluationof the relative merits of the alternatives and tradeaff®aiated with each
alternative

1 Engagement witlthe public and adjacent property owners, in order to inform tbethe
technical findings and to inform selection of the preferred alternative concepoifer m
detailed design development
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1. Introduction

CHAPTER 1

Introduction

1.1 Study Purpose

The remaining concrete seawall at Lowman Beach Raskegun to fail and requires removal
and/or replacementEnvironmentalScienceAssociges (ESA)hasprepard this feasibility study

for the Seattle Parks and Recreation Departm8RH to investigate site conditiondevelop
alternative design concepts for the seawall and shorelimevaluate the relative advantages and
disadvantages of each alternatiseitable for selection of a preferred concé&tapter 1 of this
reportsummarizeshe scope of this study, opportunitiasd constraints considered in the
analysisChapter 2 summarizéie results of technical studies tidformed the conceptual

design developmenChapter3 provides descriptions of ththreeidentified alternativeand the

No Action Alternative and Chapte# evaluatetheadvantages and disadvantagesaxth
conceptuahlternative Chapters summarizes th analys and provides recommendations for

next steps. Supplemental technical materials and details are provided in the attached Appendices.

1.2 Scope of Work

This Feasibility Study Report was developed in accordance its A €cepe of work authorized
by SPRin January2017. ESAOds s cmegfieallydfdcuses oavdtuatingthe removabnd
replacemenof the existing seawall and excludgser parkplanningand programminglements
not directly related Conceptual ernatives developed and deberd herein arprovided for
planning purposes andquire additional analysis, permitting, and desiga future phase of
work.

1.3 Project Setting

LowmanBeach Park is located on Pugeusd inthe Morgan Junctioneighborhoodn West
Seattle(see Figure 1andjust to the north of Lincoln Parkrhe approximateht.5-acrepark is

bordered to the north and south by private residential properties and to the east by Reach Dr
The recentlyconstructed King Countylurray CSOControl Facilityis locatedeast ofthe park

and also includes facilities located beneath portions of the southern part of the park and adjacent
street. Multiple outfalls are present in the offshore areasodiithe north and south ends of the

park, including an 18ch SeattlePublic Utilities stormwater outfall that penetrates the existing
seawall abové¢he existingoeach. Theapproximately300feetlong parkshoreline is

characterized bg low beach and failing 140feetlong concrete seawatilt the northwith the
remainder composeaf agravelbeachandvegetatedackshore

ESA understands that initial seawall damage noted irearly2015near the location cinl8-
inch SeattlePublic Utilities outfall had separated from the wall. Subsequent slumping and
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1. Introduction

movemenbf the wall nearest the outfall occurred in late 2015 has continubd fresent time.
SPU andSPRhave been monitoring the wall periodically and including quarterly surveys in
2017. Wall movement continues to occur and a remedy is required.

1.4 Current Park Use

Park amenities includes a swing set, tennis court, gravel paths, a bench, lawn area (formerly used
for construction of the adjacent King Couiurray CSOControl Facility.) and water access to
Puget SoundAccording to goublic survey condu@dby the SPRin 2016, the park currently
supports a range of active and passive recreation activities including tennisekglacimg,

sunset watching, picnicking, walkingwimming, windsurfing, nature viewing, stand up paddle
boarding,and kayakiag amongpthers. The park provides views of the Olympia Mountains to the
west, Lincoln Park to the south, and Alki Point to the noAhnualparkevents include viewing
the Christmas Ships each Decemhigeach closures have occasionally occurhee topoor

water qualityfollowing combinedsewer overflonevents (Lane 1980; Seattle Time 195@hich

are presumed to improve in future given the recent completion of the adjawartcontrol

facility.
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2. Technical Studies

CHAPTER 2

Technical Studies

ESA conducted a range of technical studregestigatinghistoric and existingite conditiongo

inform the development of conceptual design alternatives. The following sections summarize the
methodology and outcome of these studigere detailcan be foud in theAppendices as

referenced in this section.

2.1 History and Archaeology

2.1.1 Cultural Setting

Todaybs Lowman Beach Park i sDkbwabawbwbshin the
(Duwamish) people. The Duwamish were signatories of the 1855 Point EHazty with the

United States. Todayb6s Duwamish people are enrol
Muckleshoot Tribes. Oral history and archaeological evidence demonstrates Native American

people have lived in this region of the Puget Sound for thousdryesrs.

In 1851, norNative settlement of Puget Sound began with the arrival of the Denny Party at Alki
Point. At this time numerous Duwamish villages were located on the shores of Puget Sound and
the riverbanks of the Duwamish. Duwamish people andNwetive settlers lived in close

proximity during this time. Following the Treaty Wars of the th8b50s, Native people were

forcibly removed from their traditional lands to reservations established by the United States
government. Some Duwamish people sthiyeWest Seattle but their homes were subject to

arson as development by nblative people increased (Thrush 20078%).

During the 1920s ethnographer T.T. Waterman interviewed Native people to record place names
within the Puget Sound region. This wadentified eight locations along the shoreline between
Duwamish Head and Brace Point alone (Hilbert et al. 2001; Thrush 2007; Waterman 1922).
These include places with religious associations, outlets of streams, a prairie, an inundated area
where cranbeies and cattails were gathered, and a fishing location. In addition, several places
within 0.25 mile are associated with oral tradition myths.

Among these locations is at Lowman Beach Park, where as Pelly foreekly joinedthe Puget

Sound. Thisoutlet is known in LushootseedgsXat ficapsi zed/ to capsizeodo, w
be related to the conditions off shore and potential for canoes overturning (Hilbert et al. 2001:68;

Thrush 2007:232; Waterman 1922:189). Having a name associated to this location suggests

Lowman Beach R#& is an area that has significance to the Duwamish people.
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2. Technical Studies

2.1.2 Previous Cultural Resources Investigations

Only four cultural resources surveys have been conducted within one mile of the project area
(Dellert 2014; Kiers 2006; Nelson et al. 2011; Schettal. 2013). Three were carried out at
Lowman Beach Parkowever these survey areas excluded the tennis courts and seawall.

There are two known archaeological sites within one mile of Lowman Beach Park. The first is
archaeological site 4K1-1190, whichis 140 feet east of the park. This site was dated to circa
19001920s and contained charcoal, square nails, ceramic tile, and glass bottles (Dellert 2014;
Raff-Tierney 2014). The second is a busaeapproximatelyl.0 mile south near the Fauntleroy
Ferry Dock (45KI-1028).

Despite the lack of recorded archaeological sites, the project location is classified as Very High

Risk for containing intact archaeological resources, according to the Washington State

Department of Archaeology and Historic®rer vati on6s Statewide Predictd.i
2010). Further, it is located within the ceded lands of the Duwamish people and at the outlet of a

small freshwater stream with associated Lushootseed name. Archaeological sites are commonly

found along the be&es of Elliott Bay and, in particular, at the outlets of streams (DAHP 2017).

2.1.3 Lowman Beach Park

Todayods Lowman Beach Park was originally establ]i
the 1904 Lincoln Beach plat, it is sited on lands reservedpark (Figure2). The Lincoln Beach

subdivision was platted by the Yesler Logging Company, who logged the area prior to platting

(USGS 1897).

The park was established in December of 1909. The area was remote during the first decade of

the 20th century it by 1912 a modest number of beachside sifegtgly residences had been

built to the north of the park and on the hill to the sowghézgure3). In April of 1925, the name

was changeérom Lincoln Beach Parto Lowman Beach Park to avoidnfusion wih the newly

devel oped Lincoln Park, |l ocated just south at Po
Lowman, who was an employee the Yesler Logging Company.

In 1927, a30 feetby 14 feetcomfort station (restroom building) was designed bglenn Hall,

landscape architect (Seattle DepartmerRarks 1927a). It was located above the beach at the

parkds center point and4-MaAdditisnally,arandled emng sete mov e d (
was once located near the tennis courts (Fi§u&er).

In 1936 theSPRbuilt a stone and mortar seawall (Figuée& 7) using federal grant funds from

the Works Progress Administration (WPA). That same year the tennis courts were also
constructed as a WR#nded project. Between 1935 and 1939, eandertook many
infrastructure improvement projects using funding made available by the WPA.. Projects were
carried out across ti#&PRand local laborers were hired whenever possible (Phelps 1976:182
185). Other WPA projects in West Seattle weralseethe Highland Park playground, earthwork
at the Duwamish Head Park (now Hamilton Viewpoint Park), and constructing the West Seattle
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Golf Course (Eals 1987:200). The WPA was a national program created during the Great
Depression to provide employmentpmptunities across the nation. Many of the projects
completed by the WPA have been recognized as historically significant due to their association
with this national program and its role in addressing the unemployment crisis of the 1930s. The
tennis courhas not previosly been evaluated regardieligibility for listing on national, state, or
local historic registers.

The 1936 seawall originally extended across the entire shoreline of the park and featured a pair of
steps connected to a platformattheseal | 6 s center point (Seattl e Dej
1950 the north portion of the original seawall began tq &bl in 195%1he portion of the seawall

north of the steps was replaced and the portion to the south of the steps was reinforced with a
concrete support along its base (Seattle Department of Parks 195973 a combined sewer

overflow outfall was constructed in the Park, necessitating closure of the tennis courts for several
months (Seattle Times 1973).19%, the south portion ohie 1936seawall failegdandin 1995 a

portion of the remaining seawall weeplaced with a new concrete return vaitdgravel beach
restoration(Pascoe & Talley, Inc. 1995).dppears that theriginal seawalkteps weralso

removed at this timeA portion of the 1951 construction is still extant, howewaad a subject of

this feasibility study The seawalhasnot previaisly been evaluated regardieligibility for

listing on national, state, or local historic registers.

Since at least 1952, Lowman Beach Park has been a scheduled stop for the annual Christmas Ship
program (Seidle Times 1952).

2.1.4 Geotechnical Archaeological Field Investigation

On May 3, 2017, ESA and Robinson Noble conductedagologicahnd geotechnical arfabld
investigations consisting of three mechanical test pits between the seawall and the tennis court
(see Appendix for figures depicting the test pjtsChrisLockwood, ESA Senior Archaeologist

and Geoarchaeologist, sdrved the test pits and stratigraphy, examined spoils piles, and recorded
historic and recent debris. No precontact artifacts or features were encountered.

Test Pit A, the northernmost test migntained well graded gravel with sand (fill) overlying
gravelly sand (fill) overlying very stiff clay (likely Pleistoceragied Lawton clay). Given the
proximity of the test pit to two existing storm pipes, the fill is interpreted to have been placed
during pipe installation. The fill contained an approximatefp@ long length of dock or anchor
chain and several fragments of lumber.

Test Pit B, the center pitpntained well graded gravel with sand (fill) overlying interbedded

gravel with sand (uplifted beach) overlying very stiff clay (likely PleistoesgedLawton clay).

The top of the uplifted beach deposit contained a partially intact topsoil, marking the original

Apfell o ground surface. The extreme west end of
corroded, ferrous cable, possibly the remains of kirgtructural tieback, as well as concrete

fragments. Test Pit B also contained trace amounts of hfgddynented, clear, green, and brown

bottle glass.
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Test Pit C, the southernmost migntained well graded gravel (fill) overlying interbedded gravel
with sand (uplifted beach) overlying very stiff clay (likely Pleistoeaged Lawton clay). Similar

to Test Pit B, the top of the uplifted beach deposit in Test Pit C contained a partially intact
topsoil. The extreme west end of Test Pit C contained a medaraiunt of highkcorroded,

ferrous cable, as well as concrete fragments. Test Pit C also contained trace amounts-of highly
fragmented, clear, green, and brown bottle glass.

Given the historic construction sequence near this portion of the seawallrigittalo

construction in 1936, wall replacement in 1951, and placement and maintenance of storm pipes
and other utilities, it is to be expected that some demolition debris remains on site within fill
deposits. After more than a century of public recreatiose, it is expected that additional

fragments of beverage bottles, jars, cans, and other personal items have accumulated across the
parcel through occasional, opportunistic disposal of these items. While such artifacts would
reflect decades of public uséthe park, it would be difficult if not impossible to establish a
chronological date for many of the objects. Further, even if dates can be established, it is highly
unlikely that specific items could be attributed to specific visitors or even to groags of

visitors, and thus appear unlikely to contribute important historical information.
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SOURCE: Baist Map Company1912 Figure 3
Lowman Beach Park in 1912
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SOURCE: Seattle Department of Parks (1956)

Figure 4
Detail of Lowman Beach Park amenities
from as-built drawing circa 1956
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Figure 5
Topography of Lowman Beach Park in
thel1920s
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Comfort Station

Steps (under construction) Residence

Lowman Beach Park Feasibility Study. D160292.00

SOURCE: Seattle Municipal Archives, Don Sherwood Parks History Figure 6
Collection, ltem Number 29783 Seawall and Comfort Station Under
Construction in 1936

Steps Tennis Comfort Station || Swings

Lowman Beach Park Feasibility Study. D160292.00

SOURCE: Seattle Municipal Archives, Don Sherwood Parks History Figure 7
Collection, tem Number 29784 Seawall and Comfort Station Near
Completion in 1936
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2.2 Ecology

The nearshore ecosystds the interface between land and sea where nutrients, detritus, and
organisms from marine and terrestrial ecosystems occur through natural ecological processes
such as movements of sediment, recruitment of large woody debris and beach wrack, tidal
hydradynamics, and freshwater inputs (Fresh et al. 2011). Development along the Puget Sound
has had detrimental effects to these natural processeall but primarily in areas of shoreline
armoring. Shoreline armoring disrupts the connectivity of nearsloosystem and imposes both
landward and seaward impacts. For example, one ecological consequence in the presence of
shoreline armoring is a lack of wood and beach wrack-(mamdy vegetation). These materials
support a wide array of invertebrate assembl#uggsare important to the diets of juvenile salmon
andprovide foraging opportunities for shorebirds and riparian birds such as song sparrow
(Heerhartz 2013). Additional ecological consequences of shoreline armoring include impeding
sediment transpo(see subsequent sectiowhich supports beach maintenance and forage fish
habitat, exacerbation of beach erosion which damages habitat, and elimination of vegetation
which shades the upper beach zone and provides organic inputs.

These natural ecological prases are currently lacking at Lowman Beach Pamdviding
opportunity for restorative actionshe seawall at the north end of the park provides an abrupt
halt to nearshore ecological processes including sediment depositioRdgehSounadnd
uplandsources, the establishmentmérineriparian and backshore vegetation, and wood
recruitment. The lack of these procesay compounetrosion in the vicinity of the project site,
and further degrades available habitat. Some wood recruimentegetation establishment is
present in the southern portions of the project site where the seawall was removed under a
previous restoration program. However, habitat and ecological processes in thisgiea
further improved bynare substantial plaimg riparian vegetation. Anthropogenic intrusion
further prevents ecological gresses from fully establishing.

Currently, rative coastal vegetation is minimal except for a small area (< 1,000 square feet) of
dune grassleymus sp.interspersed with gumeed Grindelia integrifolig to the south. Below

the ordinary high water mark (OHWM) several small patches of fleshy jaulaeméa carnga

are interspersed within the beached wdetris(driftwood). Other vegetation present occurs
further away from thetwore includes a few ornamental trees, native shrubs, and mowed grass,
which provide little shader habitat valueShade is necessary to maintain cooler temperatures
required by juvenile salmonids, spawning forage fish, and other aquatic organism. Areas of
compacted soils, unable to support vegetation, are present idafserd trails providing beach
and seawall access. Meetlands were observed on site.

The beach is primarily composed of small to medium pebbles thgeaezallytoo large to

provide suitable spaming gravel forforage fishlike sandlance or surf smelfThis uniform

sediment also lacks habitat complexity (i.e. large rocks or boulders) that can provide refuge for
migrating juvenile salmon. No eelgrass or kelp is mapped by the Washington State Department of
NaturalRes ur ces 6 ( WDNR) Nligrass Monimring Prddrarb (WDMNBRO17)E e

No forage fish spawning is mapped to occur at the site by the Washington State Department of
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Fish and Wi ldlifebds (WDFW) Forage Fish Spawning
smelt spawning occurs approximately 0.25 mile ® sbuth near Lincoln Park (WDF®R2017a).

The WDFW Priority Habitat and Species (PHS) Program maps the presence of geoduck

approximately 0.1 mile offshore (BFW 2017b).

2.3 Coastal Processes

This section disasses coastgleomorphigrocesses at the project site and adjacent,areas
includingavailable datawater levels, wind, waves, sediment transpamt! shoreline trends.

This sectiorsummarizes site activities amdtablishes a physical processes bastlievaluate
the potential effects of proposed design alternatiVable 1 summarizes the primary sources of
data and information usex the study to quantifgite evolution and change to the present time.

TABLE 1
PRIMARY HISTORICAL MAPS, PHOTOGRAPHS, AND ELEVATION DATA EMPLOYED

Year Data Format / Activity Source & Description

1877 Topographic Map (T-Sheet) Contours by US Coast Survey indicate creek mouth
1894 Topographic Map USGS quad with 50 feet contours

1904 Plat Map Shows fAPar k Rectsitea veo at
1912 Real Estate Map BaistRe a | Estate Map notes
1927 Design Drawings Tennis court and bathhouse, date approximate
1927 Topographic Map City survey of site prior to park, date approximate
1931-56 Sewer Plan Drawing Sewer, tennis court, and comfort station as-built
1934 Bathymetry Soundings and depth contours offshore of site
1936-7 Aerial Photograph Black and white photo from King County roads
1942 Aerial Photograph US Army Corps of Engineers

1949 Topographic Map USGS quad with 50 feet contours

1951 Seawall Repair Drawings Erosion noted behind wall and at toe of wall

1952 Murphy Residence Seawall Drawings Elevations at park boundary and north provided
1968 Topographic Map USGS quad with 50 feet contours

1968 Aerial Photograph USGS low resolution

1977 Oblique aerial photograph Dept. of Ecology color photo

1977 Aerial Photograph Color high resolution at mid tide

1983 Topographic Map USGS 10 feet contours and shoreline from 1977-78
1990 Aerial Photograph B&W High resolution at low tide

1990 Oblique aerial photograph Medium resolution from Dept. of Ecology

1991 Aerial Photograph Medium resolution at mid tide

1993 Satellite Based Topography Does not cover water areas

1993 Aerial Photograph High resolution showing sand fronting seawalls
Loman Beach Park Feasibility Study 14 ESA /160292
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1994 Topographic Map Design drawings for beach restoration
1994 Ground level photo Bernhard residence beach and seawall
2000 Oblique aerial photograph High resolution from Dept. of Ecology

2000 LiDAR Survey Data Puget lowlands survey from PSLC

2002 Aerial Photograph USDA

2008 NOAA Bathymetry Multi-beam survey of Puget Sound

2003 LiDAR Survey Blue/Green Survey of limited tidelands from US Army Corps
2006 Oblique aerial photograph High resolution from Dept. of Ecology

2009 Aerial Photograph USGS

2014 Aerial Photograph USGS

2015 Aerial Photograph NAIP

2016 LiDAR Survey Data Survey at low-tide from King County

2016 Oblique aerial photograph High resolution from Dept. of Ecology

Feb 2017 City Topographic Survey Laser scanner and traditional survey, 1-foot

contours

2.3.1 Geomorphic Setting

Review oftopographic maps €Bheetsfrom 1877 indicatéhatproject site historicallformed

the mouth of Pelly Creek and its associated deltaic sheathesand vegetation along the
shoreline. Historical photographs and méosn the 1928 imply a relatively low bank shoreline
to either side of the creek mouiht nodata were discovered that depict the-geselopment
condition of the shorelinand tidelandén greatdetail

Theprojectshorelineexists as part of thigtoral cell* KI-5-1 (Johannessen et 2009, partially
depictedn Figure8. This cell is characterized by a high percentage of modified (e.g. armored)
shorelines.Previousstudiesdescribenet longshore dfit from south to nort{Johannessen et a
2005 in this drift cell,thoughdetailed evaluations of drift at the project site seaénot

available from prior analysedypicalfor beach processes in Puget Souadidandgravel is
transportegrimarily by wavesand wavedriven currentg(Finlayson 200§ and less so by other
factors Historically, thePelly Creek delta would have composed an accretion shoreform,
evidence ofvhich remaingodayin the shallow deltaishoreformoffshore of the arkthat can be
seen irhistoric and recerttathymetry and photographkow lying feeder bluffanay havefed

the beaches to the north of the site, historically.

Existing Shoreline Condition

Beaches fronting the park are composed primarily of gravel and pebbles at the surface. Some
minor surface sand lenses are present here and there on the beach face but appear to be transient
features. Dynamic lobes of sediment forming to the north artti gmlicating seasonal response

to waves from both the north and south directions. Beaches immediately to the north are lower

1 Areach of shorelinéhat contains a complete cycle of sedimentation including sources, transport paths, and sinks.
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and coarser, with cobbles and grdgy exposed near the north end of the paltrth of the park

the presence of smaller grain size materials (sand, shell hash) is only present in the lee of stairs
and landings that project out onto the beach. Approximatelye&@orth or the pek, beach

planform and profile becomes more natwadigradually transition to higher elevation and less
coarse sedimenBulkheads in this zone are lowend encroach relatively little onto the active
beach compad to structures immediately north of the park.

To the south of the park, beaches are backed by bulkheadsehigo more shelterefidom

southerly wavedy Point Williams. Thesbeachesrecomposed of a higher percentage of sand
and smaller gravel, lseming sandier south and east of the park before transitioning to a
bulkheadbacked low beach. This low beach joins the beaches at the north end of Lincoln Park
which are composed of sandy gravel and have a relatively natural beach gesfeea riprap
armored in the upper backshore near the trail.

4
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SOURCE: WA Department of Ecology, Coastal Atlas Fi gure 8
Partial depiction of drift cell KI-5-1, with
drift from south to north

Historic and Present Sediment Supply
Historically, erodingshoreline bluffdn the south of the driitell supplied sediment to the drift
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cell, thus maintaining and replenishing beaclB#sff erosion is estimated to account for 90
percentof sediment supplyo PugetSound Beachesimilar tothe project site.Sediment at the

site would also havkeeenhistorically supplied by Pelly Creek and otlsenall drainagewithin

the drift cell.Creeksdo notpresently discharge directly into Puget Soondonvey sediment in a
natural mannerBulkheads, seawalls, and watershed modifications have essentially cut off new
natural sediment supply to the beaches within the drift cell, and at Lowman Beach Park since
about 1930Thusthe littoral cell is essentially maintained by $kcsediments present on existing
beaches or materials placed artifigralEstimates of sediment suppipantitiesand transport

rates are not available from previous studies.

General Effects of Shoreline Armoring

Numerous studies demonstrate tixservecdeffects ofshoreline armoring witbulkheadsand
seawalls on physicéleach processéMacDonald et al. 1994JSGS 2009NRC 2009,
Johannessen et al. 2Q1&ffects generally include the following:

9 Direct loss of beach area by placement of structures

1 Downdrift impacts due to sediment impoundmantl disruption of transport
1 Substrate coarsenimye to higher wave action and sediment supply

1 Beach profile loweringind narrowing due to passifeg. backgrounddrosion

All of the above have been observéd.ewman Beach Park and adjacent properties, particularly
to the north of the parkMacDonald et al (1994) conclude that the location of the seawall relative
to the ordinary high water ma(k.g.typical action of waves) is a primafgctordeterminingthe
relative effecton physical processe$Structuredocated furtheseaward, where wave action is
stronger and more frequentausegreaterdisruption to physical processeBulkheadsand
seawalldnterfere with natural wave dissipation and-wm obstructnatural erosion ah

deposition of gravel and sand pseventing backshore development throbghm formationand
restict the dynamianovement of thenixed sanegravelbead profile that changes with wave

and tidalconditions. Structures located landward of the typical action of walewever,

typically have little to no effect on physical processes.

Experience at otherSeawalls in West Seattle

As evidenced byhe body ofscientificresearchexperience at the project sitnd adjacent areas
in West Seattleerosiontends tooccurin the presencehoreline structurebat irterfere both with
sediment supplgndsedimentransport. At nearby Lincoln Park to the south, degradation of the
beach in front of thaistoricseawall puilt circa 19%) resuledin seawallunderminingby the
1950s frequent spot repairs and underpinniagdeventuallya large scale beach nouriskmt
projectwas completed by the U.S. Army Corps of Enginéet988by placing sediment
offshore of the seawallPeriodic beach nourishmefit994 2002, 2019 hasbeen requiretb
supplementhe lack of natural sediment supply andintain theunnaturalposition of the
shorelineat Point Williamsresulting fromhistoricstructuresThere remainsome debate whether
the seawall at Lincoln Pardkxacerbated therosion, or whethethe seawall waandermined by
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naturalbackground erosiorin either caseseavalls located on shores that naturally erodki¢h
aremost shore Puget Soundaresubject toeventualscour and undermining Note that
shorelines at Lincoln Park located north of Point Williams have required relatively little
maintenance and repadbwing to less exposure to waves from the south and position and
orientation of the structures that are in relative equilibrium with wave ¢onsliand shoreline
planform.

At Emma Schmitz Parlgpproximatelyl.5 milesto thenorth, undermining and ovéfra
deterioration of th®0-year oldseawall will soon lead to replacement withaddierpile type
seawall.Studies by the US Army Corps of Engine@ISACE) attributea previoudailure in
1998to a combination aéediment scour siecoriginal constructio in 1927and gradual
degradation of the structure due to its HdSACE 2014). The remainingportion of intact
seawall would be subject to similar failuret occurred in 1998nd will be replaceth the next
few years to protect significant sewer irgftraicture behind the wall.

2.3.2 Topography and Bathymetry

ESA relied upon existing public data and survey performed bg®iin 2017 to characterize
existing site elevationsThe survey was limited to the park and immediately adjacent properties.
Survey extended offshore to tH20feetNAVD88 elevation contour (approximatelyddn
LowerLow Watel). Figure9 provides the existing site basendgveloped fronEPRprovided

data Other sources of topographic information are summarized in TaliNote that aerial

LiDAR survey data were available for years 2000, 2003, and 2016 but the coverage were very
sparse north of the park and not deemed suitable for use in those areas. LiDA&/data

vertical accuracy of abow.5feetand thereforera not nearly as accurateteaditionalsurveys
performed bySPR

2.3.3 SedimentSize& Distribution

ESA observedvidely variable sediment size distributioangshore and offshore of the project

site Sedimentgenerally coarseffom south to northwith sandy gravel at thr@uthend of the

park transitioning téarger gravel and cobble at therthend of the park Coarsesurfacegravels
compose the lower foreshaaed offshore areasutto MLLW. Beachesorth of the park are
characterized biarge gavel and cobble at the surfaemd in some casemderlain by grey clay.

Some pockets of sand and smaller gravel are present north of the park in the lee of concrete steps
and ramps that protrude out from seawaBgaches south of the pagkneally consist of smaller
surfacegravel and higher percentage ahd. Figure10 depictstypical surface sediment size

from north (left) to soutlright) in the park vicinity.In surface sediments dominated by gravel,

sand mixed with gravel, silt, andedhcan typically be found just below the surface
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234 Water Levels

The Seattle tide gag®lQAA Station944713() located in Elliott Bayprovides representative tide
level data for tk project siteThe gage is tied intthe SPR6 BIAVD 88 datumand has established
tidal datum relationshipprovided inTable2. Thegreater diurnalide range at this location is
11.36feet Extreme tides rise approximately three feet abdkiH\WV .

TABLE 2
TIDAL DATUMS IN SEATTLE, WA (STA. 9447130, EPOCH 1983-2001)

Tidal Datum Elevation, feet NAVD88

Highest Observed (1/27/1983)* HOT 12.14 (4:36 AM)

Highest Astronomical Tide (1/12/1997) HAT 10.92 (3:36 PM)

Mean Higher High Water MHHW 9.02

Mean High Water MHW 8.15

Mean Tide Level MTL 4.32

Mean Sea Level MSL 4.3

Diurnal Tide Level DTL 3.34

Mean Low Water MLW 0.49

North American Vertical Datum NAVD 0.00

Mean Lower Low Water MLLW -2.34

Lowest Astronomical Tide (6/22/1986) LAT -6.64 (6:36 PM)

Lowest Observed (1/4/1916)* LOT -7.38 (0:00 AM)
1. The highest and lowest observed tide data is based on the recorded 6 min measurements.

Linear mean sekevel trends at the Seattle tide station tide gauge have been calculated by NOAA
between 1899 to 2016he trend shows an increasadhativesealevel of approximately 2.01 +

0.15 mm/year which is equivalent to a relativerease of 0.66 feet over 100 yedrse available

tidal dataat Seattle were usdd develop a tide time series that wasrected ijormalizd) for

historic sedevel rise. Toestimatepresent day flood risk, the trend in historic water level data

was removed according to this absolutelseal rise rate (Figur&l). Water levels in the past

were inceased by the historic sémvel rise rate multiplied by the number of years before the
present Raising the historic elevations adetrendinghe data removes the effectdaiver

historicsea leved and thus providesnaunbiasedvay to compare theffects of individual

extreme water level evends present sea levels and into the future.
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Lowman Beach Park Feasibility Study. D160292.00
SOURCE: NOAA 2017 Figure 11
Monthly Mean Sea Trend from 1899 to

2016 at Seattle, WA

An extreme valuanalysis of 118 years of the recorded water levels from 1899 to 2016 was
conducted based on the detrended tide data at the Seattle tide station. From the detrended time
series, the maximum still water level elevation from each year was obtained aral@ttobel,
Weibull and the General Extreme Value Distribution (GEV) as shown graphicdlgtime12.

Several distributions are examined in order to find the best distribution for the data set. For this
case the GEV distribution provides the best fit @ rtajority of the extreme events. TaBle
summarizes the extreme SWLs obtained ftbenGEYV distributiorbased on the detrended tide

data.
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