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1. INTRODUCTION

11 BACKGROUND

Birch Bay, WA is a smal community on the northeastern coast of Puget Sound about 20 miles
north of Bellingham, WA. Itisavery popular recreational and tourist destination. Birch Bay isa
small, shallow, crescent-shaped bay (approximately 2.5 miles wide with a maximum depth of 30
ft) that is backed by narrow to moderately wide gravel, cobble, and sand beaches. North of the
Birch Bay State Park, the shore has been highly developed with single family residences, some
commercial structures, condominiums, and public infrastructure (roads, power lines, etc.). Much
of the development has been constructed very close to the shore. The sediment budget and
sediment transport processes that maintain the Bay’s cobble beaches have been highly disturbed.
Attempts to maintain beach widths and to protect the shoreline development have resulted in a
mixture of bulkheads, riprap revetments, and groins have been constructed along the shoreline.
At present, the cobble/sand beaches, particularly along the central and northern reaches of the
Bay, are narrow, degraded, and offer limited recreational opportunities or flood protection for
inland development. Beach nourishment in the form of berm comprised of sand, gravel and
cobble was originally proposed in the 1970s (Bauer, 1975). A test section was constructed in
1986 by Whatcom County (CGS, 2004). Enhancement of the Birch Bay Shore is included in
County planning documents and advocated by the Birch Bay Shoreline Subcommittee of the
community planning structure advising the County. In addition to beach nourishment, land side
improvements for pedestrian and bicycle safety, shore access, utility under-grounding, aesthetics
and storm drainage have been identified as elements of the shoreline enhancement project.
Consequently, the County initiated an inter-active public meeting (called the charrette) to
evaluate the interest in a shoreline renovation project, and to identify its likely elements for
aternatives formulation and feasibility study. The Charrette was held on September 16, 2006,
and this document provides the resullts.

12 PROJECT UNDERSTANDING

There is a strong interest within the Birch Bay Community and by local agencies to enhance the
shoreline and restore sustainable coastal processes in Birch Bay. In addition, there is significant
interest locally in improving bicycle and pedestrian safety along Birch Bay Drive. A long-term
vision for the shoreline has yet to be determined.

Philip Williams & Associates, Ltd. (PWA) was retained by the Whatcom Council of
Governments (the County) to lead a scoping consultation (charrette) with land-owners in two
reaches of Birch Bay: the Central Reach and Cottonwood Reach. The purpose of the charrette
was to determine the level of interest in a beach restoration project combined with safety
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improvements to Birch Bay Drive. In addition, the charrette was designed to determine key
constraints on potential projects and key opportunities or community needs. The charrette was
phase 1 of a potential multi-phase project that might result in a design for shoreline enhancement
of Birch Bay. The County will assess the outcome of phase 1 when determining whether to
proceed with further phases of the design process.

This phase of the project relied on existing information on the littoral processes operating in
Birch Bay, previous conceptual design documentation, a one-day site visit to scope shoreline
enhancement opportunities and constraints and a meeting with some local residents to dlicit their
comments about what their concerns are, and what their vision is for the beach area.

13 STUDY AREA

The study area for this project covers the shoreline and floodplain paraleling Birch Bay Drive
from the mouth of Terrell Creek north to the mouth of Rogers Creek. This stretch of shoreline
was subdivided into the Cottonwood (north), and Central (south), reaches at the intersection of
Harborview Drive with Birch Bay Drive, Figure 1. These two reaches reflect relatively self-
contained management units. The landward area of Cottonwood reach hosts a relatively large
number of small, single-family lots and, for al but the southern most stretch, has a generally
healthy beach. The Central reach consists of higher density condominiums, commercia
development and a beach area that in some respectsis significantly degraded.
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2. CHARRETTE DESCRIPTION

21 CHARRETTE GOALS AND OBJECTIVES

On Saturday September 16, 2006 a project feasibility charrette was held as the first phase of the
Birch Bay shoreline restoration project. The charrette was held at the Birch Bay Bible
Community Church from 1 pm until 5 pm. The primary goals of this charrette were (1) to inform
landowners of a potential opportunity to enhance the shoreline; and (2) to determine if there was
sufficient local interest in a beach rehabilitation project to proceed, or if there were significant
local opposition to a project or concerns with a project that it would not be in the best interest of
the County to proceed.

In order to achieve the primary goals, the charrette had several objectives. These included:

= Determine potential constraints to the project

= Determine issues the citizens would like to see addressed in a project

= Determine level of consensus concerning those issues

= Determine what they like with the area and do not want to see changed
= Develop aproject vision

= What do they see as the opportunities presented by a project

= Determine importance of potential project elements

=  Document outcome

2.2 PUBLIC PROCESS SUMMARY

The charrette agenda is provided Appendix A. The goal of the charrette was to update the
landowners within the Cottonwood and Central Reaches of a potential opportunity to enhance the
shoreline and to solicit opinions on desirable outcomes. Approximately 50 residents were able to
attend the meeting.

The charrette consisted of three phases:
1. Review of planning processes and existing understanding (whole group)

2. Facilitated discussions by reach to determine opportunities with a potential project,
foreseeable constraints, and discuss the how important each potential project element is
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3. Review of stakeholder views by reach (whole group)

The charrette was opened by Kathy Berg (Birch Bay Sub-Committee) and Roland Middleton
(Whatcom County). Kathy and Roland provided extensive history concerning this potential
project and addressed the planning context for how it might proceed. For over 20 years the
community has wanted to address shoreline restoration. This particular project has been included
in severa local plans since that time. Currently the County is interested in protecting Birch Bay
Drive from flood damages, and wants to see if a project that addressed flood damages could also
provide ecological, economic, safety and aesthetic benefits to the community.

Roland also provided an overview of the planning process using projected graphic aids (slides 1 —
11, Appendix B). Roland introduced the consultant team, reviewed the goals and objectives for
the project and the charrette, and outlined the consultants scope of work and the planning
process.

Bob Battalio of PWA then provided a description of the coastal processes affecting Birch Bay
and key landside features pertinent to the project (dides 12 — 43, Appendix B). The presentation
covered the following topics and preliminary findings:

1. Coastal Processes:
a Historic Shoreline Positions: An approximate mapping and comparison of
historic shorelines from 1888, 1940's and 2002 were presented (also 1950's
shorelines were reviewed but not shown). The following findings were presented:

» Approximate — more rigorous methodology can provide more accurate
results.

e Shoreline heavily impacted by filling and coastal structures

e Most of shore abutsfill and groins, with latent erosion potential

« Northern section of Cottonwood is exception — wider w/ more natural
backshore

b. Historic Depth Changes: An approximate mapping and comparison of historic
depths taken from 1890 and 2002 were presented (also 1960s depths were
reviewed but not shown). The following findings were presented:

e Approximate — more rigorous methodology can provide more accurate
results

e Sand flat width and elevation at offshore edge have not changed much,
except that:

* recession/ erosion of flatsis observed along the north and south Bay
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e Nearshore changes require closer scrutiny — some indication of
deepening

2. Sediment Characteristics and Transport Processes:

a

Sediment grain sizes are well known at Birch bay and are generally consistent
with several nearby locations previously used as geomorphic “reference reaches’
The sediment transport directions along the Birch Bay shore are known but the
magnitudes are not

The shoreis greatly impacted by prior development and coastal structures

The geologic and geomorphic processes affecting the plan-form of Birch Bay are
fairly well understood athough the sediment budget (accounting of sediment
inputs, outputs and storage over time) has not been determined

Shore profiles necessary for the technical analysis exist, and show that Birch Bay
Drive and adjacent development are within the zone affected by coastal processes

3. Coastal Flooding:

a.

b.

C.

Pictures showing flooding in 1982 and 2006

Flooding occurs during high tides and high wind waves

Flooding is exacerbated by storm surge (measured at tide gauges) and local wind
and wave setup at the shore

The 100-year coastal flood plain extends 200" or more inland

The proposed berm project cannot eliminate flood risk but can reduce risk

4. Enhancement Concept:

a

b.

C.

Wolf Bauer’ s concepts shown
PWA'’ s version shown (similar to lower, smaller Bauer alternative)
The following salient findings were offered based on conceptual designs:

e Theproject istechnically feasible from a coastal perspective

e 15 wide berm for entire reach would require about 60,000 cubic yards of
gravel / cobble

e At +8.5 NGVD - reduced flood potential (Bauer had berm crest at +10" to
+8.5")

e More analysis recommended

e Landside treatments need definition

e Lessonslearned from the Bauer test section can be used in the design

5. Landside Elements

a

Key landside elements potentially included in the shoreline renovation project
were identified. Initial mapping (incomplete) was shown. The maps can be
completed in Phase 2 to define existing conditions and facilitate alternatives
analysis
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b. Roads, and Shoreline Parking and Structures. Plots of digital base maps were
shown with roads, shoreline parking lots and coastal structures

c. Utilities: Plots of digital base maps with the above-ground utilities (mostly
electrical and telecommunications poles) were shown.

Additional paper maps and overheads were made available during the breakout sessions. These
graphicsincluded aerial photographs.

One requirement for the project moving forward was the cooperation of affected property owners
and the ability of the County to obtain the necessary easements. Roland stated that it might be
possible to phase the project, or only do a section of the beach. This might be done if a
significant portion of the owners were willing to work with the county and a viable project with
significant benefits could be constructed. According to Roland, condemnation of private property
isnot a possibility for this project.

During the second phase of the charrette, the group was separated into a group focusing on the
Cottonwood reach and one on the Central reach. Thirty residents attended the Cottonwood reach
session and 14 the Central reach.

At the start of the break out sessions each group was asked to identify things about the beach and
community they did not want to see changed, issues they felt a project would need to address, and
any constraints that would need to be included as part of the design. These issues and constraints
are shown in Appendix E by reach. As the second part of the breakout session, each participant
was provided with a list of 21 possible design opportunities and constraints and invited to rank
those features of concern to them. They could if they chose, vote for some of the issuesidentified
by the group instead of those identified prior to the meeting by the consultants. Each participant
was invited to distribute 10 votes across these opportunities and constraints with opportunity to
vote multiply for criteriaaslong asthe total count did not exceed 10.

23 KEY FINDINGS

In al 43 residents expressed their opinions concerning the potential project. Fourteen residents
specifically addressed the Central reach and itsissues. Twenty-nine residents expressed opinions
and voted on issues concerning the Cottonwood reach. Appendix A contains the voting results
for both reaches.

Overadl, participants voiced support for the enhancement of the Birch Bay Shoreline, though
many were apprehensive about impacts to their property. The following is a synthesis of specific
design criteria upon which participants voiced opinions.

= Flood Protection ranked highly (6.9% of total votes) for both Cottonwood and Central
reaches. Approaches for providing improved but not complete flood protection favored

P:\Projects\1859_Birch Bay Shoreline Enhancement\Report\Final\Birch Bay Shoreline Enhancement Phase 1.doc
10/25/06



natural beach approaches, however, few recognized or supported planning for sea level
rise should measures impact existing property rights or views of the shore. Action should
be taken to improve stormwater drainage.

» Road Safety was an issue of concern to residents in both reaches. Residents of the
Cottonwood reach identified single direction flow as desirable and allotted 12.7% of their
votes to this issue. Similarly, residents of Cottonwood and Central reaches ranked
improved safety for pedestrians and cyclists highly (9.2% and 7.8% of votes,
respectively), through providing a beach or berm trail received few votes (1.4%). A
preference was expressed for amendments to available road infrastructure to
accommodate flow reduction measures and pedestrian/cyclist safety.

= Property boundaries in the Cottonwood Reach were recognized to be unclear.
Participants were apprehensive that projects would require aloss of property.

= Visual Landscape ranked highly for residents in both reaches. Perspectives were
provided in terms of preferences to take opportunity to remove power lines (12.3% of
votes); to not over build any berm that might impede views of the shore, particularly in
the Central reach where residents allocated 20% of votes (Cottonwood reach 6.4%); and
to not have pedestrians walking along the top of a berm.

= Beach condition was recognized to be poor in the Central reach and high but
deteriorating aesthetically in the Cottonwood reach because of accumulation of mud in
upper areas of the beach. Residents of both reaches preferred a natural looking beach
over an engineered berm or artificial structures. Creating space for a hatural upper beach
environment with native vegetation was recognized to be important for both reaches.

» Vehicle access and parking for local businesses and visitors was identified as being
necessary. Road access and parking should be integrated with ongoing county planning
initiatives to reduce through traffic flow. Where possible, parking could be removed from
the edge of the road to create more space for a natural beach edge. However, if space was
not available elsewhere, it was desired to retain parking in its current locations.
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3. RECOMMENDATIONS

Based on our interpretation of the Charrette and existing information, we recommend that the
County pursue feasibility analysis of the shoreline renovation project generally as previously
described but with afew exceptions, described below by Reach:

Cottonwood Reach: Given some strong concerns expressed by several property owners, we
advise that the waterside elements be limited in the Cottonwood Reach. The shorein thisreach is
more natural, appears to be accreting, and is complicated by property ownership issues. However,
we recommend that the Cottonwood Reach be included in the Phase 2 study in recognition of the
northward transport of sediment from the Central Reach, the concern about fine sediment
deposition, and the need for landside treatments (pedestrian / bike safety, vehicle speeds, utilities
under-grounding, and storm drain function). It should be noted that some Cottonwood Reach
residents expressed strong support for the waterside treatments in support of flood risk reduction,
aesthetics and ecologic benefits. Therefore, it should be noted that a future project could be
pursued depending on future community interest. Such a project could be the next phase after
successful implementation in the Central Reach. As an option, sand placement on the beach in
the Cottonwood Reach could be considered if the community supports this option.

Central Reach: The feasibility analysis of the waterside elements should be focused on the
Central Reach. We recommend that the northern boundary of the Central Reach be moved
northward to the north end of the public access parking lot, just north of Harborview. We believe
this boundary is more consistent with the shoreline conditions, existing uses, and the affected
residential property owners were supportive (to be confirmed). Monitoring and Maintenance
Plans and a “holistic” master plan of improvements should be developed for community review,
including any phasing.

Owing to the regional nature of coastal processes, the Phase 2 study needs to consider Birch Bay
in its entirety in order to address the effects and effectiveness of the water side elements. We
therefore propose an analysis likely provide a sufficient basis for both engineering feasibility and
environmental review. Similarly, the landside conditions and treatments must be examined in
some detail in order to confirm all desired features will be functional or to identify alternatives
and options that facilitate clear decision-making. We believe that a continuation of a highly
interactive process with the community is essentia for success, and therefore is a key component
of the feasibility study.

It is our recommendation that Whatcom County proceed with exploring the possibility of
constructing a coastal rehabilitation project to improve the community welfare and safety and
generaly enrich the area in a sustainable and environmentally sensitive manner. The potential
project would extend from the mouth of Terrell Creek in the south to just north of Harborview
Drive in the north on the waterside, and northward to Rogers Creek on the landside. The

P:\Projects\1859_Birch Bay Shoreline Enhancement\Report\Final\Birch Bay Shoreline Enhancement Phase 1.doc
10/25/06



potential advantages to adding nourishment sediment a short distance south of the mouth of
Terrell Creek should also be investigated as a “feed source” for the primary nourishment area, as
the south end of the potential project would be subjected to the most rapid erosion. The project
would extend north only as long as there were property owners willing to participate in the
project. At thistimeit isnot recommended to pursue a project in the northern Cottonwood reach.
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APPENDIX - A
PUBLIC ATTENDEES
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Public Attendees — Cottonwood Reach

Ron & Julie Stewart

Barney Y orkston

Dan & ClaudiaHollod
Michael Past & Marlene Weiticamp
John D. Blomberg, Dr.
Oraman & Robert Seibold

Art & Jane Terpsing

Lou Inda & Heron Churchwud
Warren Churchwud

Don & Linda Rudy

Ramona Barthel

Bill & Doralee Booth

Carol Sandvig

Linda & Bob Wilson

John G. Carter

Rick Stefanson

David Bernstein

Dave Berry

Baob & Jane Pickering

Jay Breuner

Public Attendees— Central Reach

Katy Montfort

Janet Feiring

Sharon Roy

John Sand

Michael & Colleen Carney
Jerry Ernster

Samuel & Betty Nahoopii
Kevin & Joanne Swiss
Bill Grant

Lynn Henderson

Kathy Berg
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APPENDIX B

RESULTSOF CHARRETTE
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Birch Bay Beach Enhancement

Workshop Results

Central |Cottonwood | [Total % of

Issues Votes |Votes
Engineering/Design Considerations
Improve flood protection for road 8 9 17 4.0%
Improve flood protection for residents 10 19 29 6.9%
Maintain a sandy/cobbly beach 5 15 20 4.7%
Ensure beach sustainability and moderating effects on
down drift areas 5 3 8 1.9%
Relocate powerlines & utilities 16 36 52 12.3%
Minimize berm height and maintain views 28 18 46 10.9%
Maintain or increase beach & boating access 3 4 7 1.7%
Maintain existing bay-side parking 0 8 8 1.9%
Improve stormwater outfalls & local drainage 4 16 20 4.7%
Minimize long-term maintenance 3 14 17 4.0%
Improve recreational opportunities 1 2 3 0.7%
Transportation/Circulation Considerations
Minimize impacts associated with more pedestrian 0 4 4 0.9%
Increase ped/bike safety /minimize vehicle and ped/bikg
conflicts 8 22 30 7.1%
Maintain through-traffic 2 1 3 0.7%
Provide grade separation for bikes/pedestrians 3 3 6 1.4%
Provide beach side trail 2 4 6 1.4%
Maintain two-way traffic and capacity 3 2 5 1.2%
Segment or deadend Birch Bay Drive 5 2 7 1.7%
One-way traffic 36 36 8.5%
Enforce speed limit 1 1 0.2%
Property Considerations
Enhance beach aesthetics 7 4 11 2.6%
Minimize construction impacts and effects on recreatior
and businesses 2 4 6 1.4%
Minimize encroachments onto private property 10 45 55 13.0%
Create a more natural beach 6 9 15 3.5%
Other Issues
Protection of Tidal Pools/wildlife 7 0 7 1.7%
Washrooms and Change Rooms 1 0 1 0.2%
Maintenance Program 1 0 1 0.2%
Plan for sea level rise 1 1 0.2%
Consider existing non-conforming uses 1 1 0.2%

RankingMatrix-Central.xls/Combined Results

September 16, 2006 Workshop
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Votes
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Ranking Scores - Central Reach

Sheet # and Rank

Issues 1 2 3 10 11 12 13 14 Total |% of Votes
Engineering/Design Considerations
Improve flood protection for road 8 5.7%
Improve flood protection for residents 10 7.1%
Maintain a sandy/cobbly beach 5 3.6%
Ensure beach sustainability and moderating effects on
down drift areas 5 3.6%
Relocate powerlines & utilities 16 11.4%
Minimize berm height and maintain views 28 20.0%
Maintain or increase beach & boating access 3 2.1%
Maintain existing bay-side parking - 0 0.0%
Improve stormwater outfalls & local drainage 4 2.9%
Minimize long-term maintenance 3 2.1%
Improve recreational opportunities 1 0.7%
Transportation/Circulation Considerations
Minimize impacts associated with more pedestrian 0 0.0%
Increase ped/bike safety /minimize vehicle and
ped/bike conflicts 8 5.7%
Maintain through-traffic - 2 1.4%
Provide grade separation for bikes/pedestrians 3 2.1%
Provide beach side trail 2 1.4%
Maintain two-way traffic and capacity - 3 2.1%
Segment or deadend Birch Bay Drive 5 3.6%
Property Considerations
Enhance beach aesthetics 7 5.0%
Minimize construction impacts and effects on
recreation and businesses 2 1.4%
Minimize encroachments onto private property - 10 7.1%
Create a more natural beach 6 4.3%
Other Issues
Protection of Tidal Pools/wildlife 5.0%
Washrooms and Change Rooms 0.7%
Maintenance Program 0.7%
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Ranking Scores - Cottonwood Reach

Sheet # and Rank

Issues 112] 3|4 1011|1223 (14]15)16|17[18]19]|20|21[22]23|24|25|[26]|27]|28|29| Total |% of Votes
Engineering/Design Considerations
Improve flood protection for road 1 1 1 1] 1 1 1 1 1 9 3.2%
Improve flood protection for residents 1 1 1 1f 1] 2| 1 1 1 1] 2 1 1] 2 19 6.7%
Maintain a sandy/cobbly beach 2 3 1 1 15 5.3%
Ensure beach sustainability and moderating
effects on down drift areas 1 3 1.1%
Relocate powerlines & utilities 1 2 2[ 1] 1 1 1 1] 3 1 1 2 1] 2| 1] 4] 2 36 12.7%
Minimize berm height and maintain views 2 1 1] 2| 1 2 2 18 6.4%
Maintain or increase beach & boating access 1 1 1 1 4 1.4%
Maintain existing bay-side parking 1 1 1 1 1 1 8 2.8%
Improve stormwater outfalls & local drainage 1 1 2 2 1 2| 2 1 1 16 5.7%
Minimize long-term maintenance 1 2 1 2 1 1 14 4.9%
Improve recreational opportunities 1 1 2 0.7%
Transportation/Circulation Considerations
Minimize impacts associated with more 1 1 4 1.4%
Increase ped/bike safety /minimize vehicle and
ped/bike conflicts 1 1 2| 1 1 1 1 2| 3 1 1] 1] 1f 1 22 7.8%
Maintain through-traffic 1 1 0.4%
Provide grade separation for bikes/pedestrians 1 1 1 3 1.1%
Provide beach side trail - 1 4 1.4%
Maintain two-way traffic and capacity 1 - 1 2 0.7%
Segment or deadend Birch Bay Drive 2 2 0.7%
One-way traffic 3] 1f 2] 5[ 5 2 1 1 2l 2| 2 36 12.7%
Enforce speed limit 1 1 0.4%
Property Considerations
Enhance beach aesthetics 1 1 1 1 4 1.4%
Minimize construction impacts and effects on
recreation and businesses 3 1 4 1.4%
Minimize encroachments onto private property | 1 4 3 1l 4] 1f 3] 1 1l 2 2l 2 2 45 15.9%
Create a more natural beach 1 1 9 3.2%
Other Issues
Protection of Tidal Pools/wildlife 0 0.0%
Washrooms and Change Rooms 0 0.0%
Maintenance Program 0 0.0%
Plan for sea level rise 1 1 0.4%
Consider existing non-conforming uses 1 1 0.4%
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e Beach face erosion occurred south of Terrill Creek and along the beachface north of profile 2
and within the sand flats.

e The sand flats experienced net erosion, with some accretion, as sand bar forms moved
around

Our conclusion is that the beach is approximately in the pre-December 2002 nourishment condition
and is not in urgent need of nourishment. Due to the ongoing negative impacts of bulkheading and
groins in southern Birch Bay (Johannessen and Chase 2003), nourishment will likely be required in
the upcoming 1-2 years. As recommended in the 5-Year Maintenance and Monitoring Plan, the first
priority is to repair the terminal drift sill so that more nourishment gravel can be “held” in the
Protective Berm area. It is our understanding that the terminal sill is to be repaired in summer 2006.

FUTURE
Monitoring should be carried out in the summer of 2006 to document beach erosion/accretion trends.
The broad survey area (the sand flats, beach, and uplands to landward of the vegetation line) should
be surveyed to allow for direct comparison of data. This will also aid in quantifying the amount and
timing of nourishment required to maintain a beach configuration that provides adequate protection
of Birch Bay Drive and maintains the overall integrity of the renourished beach.

Johannessen, J. W. and M. C. Chase, 2004. Birch Bay Berm—Birch Bay Drive Beach
Nourishment: Final Five-Year Monitoring and Maintenance Plan. Prepared for
Whatcom County Public Works, Whatcom County, Washington.

EXCERPTS:

The overall objective of this report was to create a 5-year maintenance and monitoring plan for the
shoreline area maintained by Whatcom County Public Works. The site is the approximately 1,000 ft
long portion of Birch Bay Drive located immediately north of the mouth of Terrill Creek that Whatcom
County has managed for erosion control through the 1990s. It is a short distance north of the west
end of Alderson Road.

The berm has been renourished on the order of ten times since its construction in 1986 (Table 1).
The size of the sediment used varied over the years. Most nourishment events used 1” or 1¥%-2”
gravel. The larger rock used in 1993 (2-6", w/ some up to ~12") was too coarse and ended up mostly
at the toe of the high tide beach. This larger material was not used again. Between 1987 and 2003, a
total of approximately 2,338 cubic yards (cy; using the mid-point between ranges in Table 1) of
gravel was added from renourishment events, equivalent to an average of 146 cy/yr.

Table 1. Renourishment events.

Year Material type Quantity Where placed
3/,-31%"
1986 é:n/é Sé%%oc(;/y Entire project
1987 0
1988 0
1989 1-4" clean round 150-300 cy ?
1990 1-4" clean round 150-300 cy ?
1991 0
1992 0
1993 2-6" (w/ some up to ~12") 550 cy ?
1994 1" drain rock, sand 150 cy, 150 cy Entire project, sand on N half
1995 1" pea gravel (sifted), 1" drain rock 180 cy, 45 cy ?
1996 1" drain rock 360 cy Half on south, half on mid section
1997 1%, -2" drain rock 150 cy Mid section
1998 1% -2" drain rock 150 cy Mid section
1999 0
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2000 0
2001 0
2002 1%, -2" drain rock 303 cy Half on north half, Half on south half
2003 0

When the 2002 topography was compared to the design drawings it appears that there has been
accretion at the south end and erosion at the north end. South of the southern drift sill and adjacent
to the Terrill Creek delta, the beach has prograded 5 to 40 ft. The accretion at the south end is
partially due to renourishment gravel that may have been transported southward in several isolated
northeast windstorms. In addition, Terrill Creek causes sedimentation along the delta at the southern
end of the project, accounting for a portion of the accretion.

The beachface retreated approximately 13 ft just south of the middle sill, changing to 5 ft of accretion
at the southern drift sill, between installation and 2002. The beachface retreated approximately 10 ft
between the middle and terminal drift sills. The beachface retreated approximately 40 ft immediately
north of the terminal drift sill, due to groin end-effects that cause wave refraction to the north,
increasing erosion to the north, relative to the sill.

The riprap comprising the drift sills was designed and constructed to be flush with the berm surface,
such that it was barely visible. As of July 2002, the two northernmost sills (the terminal and middle
sill) were visible at the surface due to erosion of the material that once covered the sills (Photo Page
2). The terminal drift sill (northernmost structure in the nourishment area) was exposed by
approximately 1-2 ft in July 2002 and appeared to be slightly more exposed in November 2002. The
recent renourishment caused the beach surface to raise somewhat becoming more flush with the
terminal drift sill. However, by Summer 2003 the beach had lowered again near the sill such that the
rocks were exposed by up to 1-2 ft again.

It appears that the degree of rock settling in the terminal drift sill and the voids in the top section of
the sill cause the upper few ft of the sill to be porous to net shore-drift. Overall this has reduced the
function of the sill, likely resulting in the northern end of the site being up to several ft lower than it
would be with an effective sill. The same is true for the middle sill, but to a lesser extent.

2002 Renourishment
Renourishment included spreading 303 cy of gravel in two stockpile areas landward of the MHHW
line, but within reach of storm waves. This allowed the material to be redistributed in the direction of
net shore-drift (northward).

A moderate amount of beachface erosion appeared to occur in late 2002 as the result of a number of
significant windstorms. Renourishment gravel did not offset the overall volume losses between
summer 2002 and 2003. Instead, there was a net loss of material in that 12-month period of
approximately 170 to 270 cy (Johannessen and Chase 2004). However, erosion of the backshore area
and impacts to the road were prevented.

Long-Term Project Performance
Overall, the nourishment project has been very successful in terms of mitigating erosion of the road
area and minimizing debris entering the road during all but the largest windstorm-high tide events.

For comparison, at the area 200 ft north of the terminal drift sill, the road shoulder was only 26 ft
from the +10 contour at the toe of the rock bulkhead in July 2003. Additionally, the reach of shore
located on the spit between the mouth of Terrill Creek and the Coasthaven Condominiums has also
shown significant erosion in the last decade. Both of these erosional areas have likely been impacted
to some degree by the presence of a terminal drift sill up-drift (at the study site and at Coasthaven)
but it is expected that a good amount of the erosion would have occurred in absence of the sills due
to drift cell wide impacts, storm damage, and the absence of groins (Johannessen and Chase 2003).
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Erosion of the top portions of the berm at the middle and north end at the site occurred during winter
storms in 1990, 1991, 1993, and 2001 (Bakke 2002). There is reportedly annual debris removal along
Birch Bay Drive following west and northwest windstorms at winter high tides (files and personal
comm., Dan Bakke). However, no damage to the roadway has occurred since project construction.

The rock bank protection along the north side of Terrill Creek has performed well. The rock appears
to have remained relatively stable. Terrill Creek has not cut into the berm in the south end of the
project beach, which apparently was a problem prior to the 1986 work.

Maintenance of the project to date has been limited to renourishment and the reported planting of
European dunegrass at the time of project construction (1986) and again in 1994 (in the north half of
the project; Bakke 2002), most of which has been lost to erosion.

The project moved the beach waterward considerably and therefore placed the new beachface in an
area of increased wave energy. Additionally, cumulative negative impacts of bulkheads and groins
throughout the drift cell cause the balance between accretion and erosion to be shifted towards
erosion in recent decades. The level of bulkheading of the “feeder bluff” located at and east of Point
Whitehorn has increased in recent decades (Johannessen and Chase 2003), and appears to have
resulted in increased erosion over much of Birch Bay. As expected, all of these factors have led to
maintenance of the berm.

Recommended Maintenance
General
The project has been well-maintained in general during its 18 year history. Monitoring data has been
very scarce prior to 2002 such that quantitative analysis has been challenging. Examination of the
monitoring data that exists revealed that after the relatively long project life, it appears that
maintenance of part of the engineered drift sills is in order.

Drift Sills
e As pointed out in the Physical Beach Monitoring at Birch Bay Berm, Summer 2003, Year 1 of
5-year Monitoring Plan (Johannessen and Chase 2004), erosion of the beachface within the
project area occurred both before and after the December 2002 renourishment, such that the
volume loss between summer 2002 and summer 2003 exceeded the renourishment volume
by approximately 170-270 cy.

* Long-term erosion has been centered on the northern half of the beach. Field observations
and examination of the survey data suggest that the deterioration of the lower portion of the
sill allows renourishment gravel to pass around the lower edge of the sill. Repairing the
structure to original design should aid in retaining more gravel at the northern portion of the
project.

 Work on the terminal sill would consist of rebuilding the structure to its original design
(Henken and Bauer 1986), which would entail the following:

0 excavating rock and gravel from the outer 35 ft of the original footprint

0 importing a relatively small volume of very angular rock such as quarry granite (~20
cy of 3 ft rock)

o0 depth of burial/key in must be used and it is essential that very tight rock placement
and minimal voids exist in the drift sill rock. This must be carefully performed by the
excavator operator, with assistants with large bars or similar equipment. Rocks



Birch Bay Beach Enhancement Bibliography

Page 12 COASTAL GEOLOGIC SERVICES, INC.
should have "3-point contact”, meaning that the rocks are tightly placed such that
they are touching in 3 locations.

Renourishment

Periodic renourishment is recommended but only after maintenance of the terminal drift sill
occurs.

Future renourishment gravel should be placed waterward of MHHW to avoid immediate
impacts on the intertidal beach, simplify permitting, and allow for work at most tidal levels.

The average annual volume placed between 1987-2003 was 146 cy/yr, more than initially
anticipated by Bauer. Based on monitoring completed to date, it is now anticipated that
renourishment using 350 cy every 3 years should maintain the beach profile adequately.

The grain size of gravel should be washed, sorted 1% to 2 inch gravel (typically called 134
inch drain rock).

Timing of the placement of the recommended 350 cy should be between late October and
November.

Renourishment gravel should be placed in the same 2 stockpile areas used in 2002. Use of
the 2002 stockpile areas will minimize future disturbance to surrounding backshore
vegetation, allow for comparison of beach response over time to the same placement location
(and volume) for several events in a row, and will allow the material to be redistributed in the
direction of net shore-drift (northward), where most erosion has occurred.

Backshore Planting

Once the terminal drift sill is repaired and after renourishment in late 2005, backshore area
planting is recommended.

Planting of native dunegrass (E/ymus mollis) should be conducted atop a sandy gravel layer
placed atop the storm berm. Dunegrass would augment the stability of the high storm berm
through its root strength after several years. Coarse sand should be used for this application.
The area in need of sand and planting is from profile 3 north to the terminal drift sill. This is a
375 ft long by 10-12 ft wide strip between the narrow grass and path area and the high
storm berm. The target cover depth is 9 inches. Calculating the volume needed with a small
amount of additional material yields a total volume of 140 cy of coarse sand, which would be
spread using a small bulldozer.

Sand and dunegrass planting should occur after the next renourishment and its first winter.
The ideal time would be late February or early March to allow for a long spring growing
season for root establishment.

Shoots of Elymus mollis can be obtained locally at a low cost. Planting density should be one
shoot every 2.5-3 ft in both directions, yielding 420 total shoots required for the job.

Recommended Monitoring
Physical beach monitoring is recommend annually for a total of 5 years.
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