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1. INTRODUCTION

1.1

BACKGROUND

Birch Bay, WA is a small community on the northeastern coast of Puget Sound about 20 miles
north of Bellingham, WA. It is a very popular recreational and tourist destination. Birch Bay is a
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
alternatives formulation and feasibility study. The Charrette was held on September 16, 2006,
and this document provides the results.
1.2

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 elicit their
comments about what their concerns are, and what their vision is for the beach area.

1.3

STUDY AREA

The study area for this project covers the shoreline and floodplain paralleling 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 selfcontained management units. The landward area of Cottonwood reach hosts a relatively large
number of small, single-family lots and, for all but the southern most stretch, has a generally
healthy beach. The Central reach consists of higher density condominiums, commercial
development and a beach area that in some respects is significantly degraded.
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2. CHARRETTE DESCRIPTION

2.1

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 a project 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 several 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 (slides 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.
Shoreline heavily impacted by filling and coastal structures
Most of shore abuts fill 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:
•
•
•

Approximate – more rigorous methodology can provide more accurate
results
Sand flat width and elevation at offshore edge have not changed much,
except that:
recession / erosion of flats is observed along the north and south Bay
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•

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”
b. The sediment transport directions along the Birch Bay shore are known but the
magnitudes are not
c. The shore is greatly impacted by prior development and coastal structures
d. The geologic and geomorphic processes affecting the plan-form of Birch Bay are
fairly well understood although the sediment budget (accounting of sediment
inputs, outputs and storage over time) has not been determined
e. 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. Pictures showing flooding in 1982 and 2006
b. Flooding occurs during high tides and high wind waves
c. Flooding is exacerbated by storm surge (measured at tide gauges) and local wind
and wave setup at the shore
d. The 100-year coastal flood plain extends 200’ or more inland
e. The proposed berm project cannot eliminate flood risk but can reduce risk
4. Enhancement Concept:
a. Wolf Bauer’s concepts shown
b. PWA’s version shown (similar to lower, smaller Bauer alternative)
c. The following salient findings were offered based on conceptual designs:
•
•
•
•
•
•

The project is technically feasible from a coastal perspective
15’ wide berm for entire reach would require about 60,000 cubic yards of
gravel / cobble
At +8.5’ NGVD - reduced flood potential (Bauer had berm crest at +10’ to
+8.5’)
More analysis recommended
Landside treatments need definition
Lessons learned 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
graphics included 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
is not 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 issues identified
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 criteria as long as the total count did not exceed 10.
2.3

KEY FINDINGS

In all 43 residents expressed their opinions concerning the potential project. Fourteen residents
specifically addressed the Central reach and its issues. Twenty-nine residents expressed opinions
and voted on issues concerning the Cottonwood reach. Appendix A contains the voting results
for both reaches.
Overall, 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
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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 a loss 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 natural 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 a few 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 shore in this reach 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 essential 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
generally 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
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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 this time it is not 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
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APPENDIX B
RESULTS OF CHARRETTE
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Birch Bay Beach Enhancement
Workshop Results

Central Cottonwood
Issues
Engineering/Design Considerations
Improve flood protection for road
Improve flood protection for residents
Maintain a sandy/cobbly beach
Ensure beach sustainability and moderating effects on
down drift areas
Relocate powerlines & utilities
Minimize berm height and maintain views
Maintain or increase beach & boating access
Maintain existing bay-side parking
Improve stormwater outfalls & local drainage
Minimize long-term maintenance
Improve recreational opportunities
Transportation/Circulation Considerations
Minimize impacts associated with more pedestrian
Increase ped/bike safety /minimize vehicle and ped/bike
conflicts
Maintain through-traffic
Provide grade separation for bikes/pedestrians
Provide beach side trail
Maintain two-way traffic and capacity
Segment or deadend Birch Bay Drive

9
19
15

17
29
20

4.0%
6.9%
4.7%

5
16
28
3
0
4
3
1

3
36
18
4
8
16
14
2

8
52
46
7
8
20
17
3

1.9%
12.3%
10.9%
1.7%
1.9%
4.7%
4.0%
0.7%
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30

7.1%
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3
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3
5

1
3
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36
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1
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1.4%
1.4%
1.2%
1.7%
8.5%
0.2%
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4
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2.6%

2
10
6

4
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9

6
55
15

1.4%
13.0%
3.5%

7
1
1

0
0
0
1
1

7
1
1
1
1

1.7%
0.2%
0.2%
0.2%
0.2%

Enforce speed limit

RankingMatrix-Central.xls/Combined Results

% of
Votes

8
10
5

One-way traffic

Property Considerations
Enhance beach aesthetics
Minimize construction impacts and effects on recreation
and businesses
Minimize encroachments onto private property
Create a more natural beach
Other Issues
Protection of Tidal Pools/wildlife
Washrooms and Change Rooms
Maintenance Program
Plan for sea level rise
Consider existing non-conforming uses

Total
Votes

September 16, 2006 Workshop

0

Issue
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aesthetics
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Create a more natural
beach

Property Considerations

Maintain two-way traffic
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Birch Bay Drive
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Maintain through-traffic
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for road
Improve flood protection
for residents
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maintain views
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beach & boating access
Maintain existing bay-side
parking
Improve stormwater
outfalls & local drainage
Minimize long-term
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Improve recreational
opportunities
Transportation/Circulation
Considerations
Minimize impacts
associated with more
Increase ped/bike safety
/minimize vehicle and
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Cottonwood Reach
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0

Issues

Ranking Scores - Central Reach
Issues

Sheet # and Rank
1
2
3

Engineering/Design Considerations
Improve flood protection for road
Improve flood protection for residents
Maintain a sandy/cobbly beach
Ensure beach sustainability and moderating effects on
down drift areas
Relocate powerlines & utilities
Minimize berm height and maintain views
Maintain or increase beach & boating access
Maintain existing bay-side parking
Improve stormwater outfalls & local drainage
Minimize long-term maintenance
Improve recreational opportunities

Transportation/Circulation Considerations
Minimize impacts associated with more pedestrian
Increase ped/bike safety /minimize vehicle and
ped/bike conflicts
Maintain through-traffic
Provide grade separation for bikes/pedestrians
Provide beach side trail
Maintain two-way traffic and capacity
Segment or deadend Birch Bay Drive
Property Considerations
Enhance beach aesthetics
Minimize construction impacts and effects on
recreation and businesses
Minimize encroachments onto private property
Create a more natural beach
Other Issues
Protection of Tidal Pools/wildlife
Washrooms and Change Rooms
Maintenance Program

1

4

5

7

8

9

1
1

1

5

1

1
2

11

1

3

5

12

1
1

1

2

1

1

3

1
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2

1

1

1

10
3

1

5

6

Total
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5

1

2

1

2

1
1

1
1

2

1

1
1

1
1

-

1

1

1

1

1
1

2
2

1

0.7%

0

0.0%

8

5.7%

1

2

1.4%

1

3

2.1%

1

1

4

1

1
3

2

1.4%

3

2.1%

5

3.6%

7

5.0%

2

1.4%

10

7.1%

6

4.3%

7

5.0%

1

1

0.7%

1

1

0.7%
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3

20.0%

2.1%

3

3

28

1

2
-

3.6%
11.4%

3

5

1

5
16

2.9%

1

1

3.6%

4

1

-

7.1%

5

2.1%

1

1

10

0.0%

1

2

5.7%

0

1

1

8

3

-

1

% of Votes

Ranking Scores - Cottonwood Reach

Issues

Engineering/Design Considerations
Improve flood protection for road
Improve flood protection for residents
Maintain a sandy/cobbly beach
Ensure beach sustainability and moderating
effects on down drift areas
Relocate powerlines & utilities
Minimize berm height and maintain views
Maintain or increase beach & boating access
Maintain existing bay-side parking
Improve stormwater outfalls & local drainage
Minimize long-term maintenance
Improve recreational opportunities
Transportation/Circulation Considerations
Minimize impacts associated with more
Increase ped/bike safety /minimize vehicle and
ped/bike conflicts
Maintain through-traffic
Provide grade separation for bikes/pedestrians
Provide beach side trail
Maintain two-way traffic and capacity
Segment or deadend Birch Bay Drive

Sheet # and Rank
1
2
3
4
5

Protection of Tidal Pools/wildlife
Washrooms and Change Rooms
Maintenance Program
Plan for sea level rise
Consider existing non-conforming uses

7

8

9

10

11

12

1

1

1

1

1

1

1

1

1

1

2

13

14

15

1

2

2

1

1

3

1

1

1

1

2

1

17

18

19

20

1
2

1

1

1

21

22

1

1

2

5

16
1

1

1

1

1

1

23

24

1
2
2

2

1
1

2

1
1

1

1

2

1
3

1

1

1

2

1

3

1

1

1

1

1

1

2

1

1

2

2

2

1

2

1

2

1

1

1

2
1

1-

1

1

2

1

1

1

1

2

1

19

6.7%

15

5.3%

3

1.1%

1

1

4

2

36

12.7%

2

2

18

6.4%

4

1.4%

1
1

1
1

1

1

1

-

1

3

-

1

-

1

1

1

-

-

1

2
4

2

2

2

3

1

2

5

5

2

1

1

1

1

2

2

2

1
1

-

1

3
1

5

4

4

2
1

5
3

2

3-

1
1
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3

1

4

1

3

1
1

1

1

1

2

2

% of Votes

2

1

3

Total

3.2%

1

1
1

29

9
1

1

2
1

1

28

1
1

2

1

-

1

1

27

1

2
2

26

1

1

1

25

1

1

One-way traffic
Enforce speed limit

Property Considerations
Enhance beach aesthetics
Minimize construction impacts and effects on
recreation and businesses
Minimize encroachments onto private property
Create a more natural beach
Other Issues

6

2

2

8

2.8%

16

5.7%

14

4.9%

2

0.7%

4

1.4%

22

7.8%

1

0.4%

3

1.1%

4

1.4%

2

0.7%

2
36
1

0.7%
12.7%
0.4%

4

1.4%

4

1.4%

45

15.9%

9

3.2%

0
0
0
1
1

0.0%
0.0%
0.0%
0.4%
0.4%
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Regulatory Review
ESA Adolfson
Beach enhancement work will most likely require some level of review by federal, state, and
local permitting agencies. Under the County’s critical area ordinance (WCC 16.16), the beach
area has a dual designation as a habitat of local importance and a marine shoreline buffer, which
extends 150 feet landward of the Ordinary High Water (OHW) line. Enhancement actions in
these areas are allowed with notification (WCC 16.16.235) provided they are approved by the
Washington Departments of Fish and Wildlife (WDFW) and Ecology.
The enhancement area is also within the jurisdiction of the County’s Shoreline Management
Program (SMP) (WCC Title 23). According to the proposed SMP, expected to be adopted later
this year, the shore segments where work would occur are designated Urban Conservancy
waterward of Birch Bay Drive. The areas landward of the drive are designated Shoreline
Residential (Cottonwood Reach) and Urban Resort (Central Reach). Restoration is a permitted
use in all of these designations. However, design considerations for trails, public access,
shoreline stabilization, fill/dredge, utilities, and related elements would have to comply with the
SMP policies and regulations. Other local grading/building permits would also likely be
required.
State and federal approvals would be required for any in-water work, defined as any work below
the OHW line. Permits that may be required include a Hydraulic Project Approval (HPA)
(WDFW), a Clean Water Act (CWA) section 404 permit (Corps of Engineers), a CWA section
401 water quality certification (Ecology), and a Coastal Zone Management Act consistency
determination (Ecology). In-water activities would also trigger review under Section 7 of the
Federal Endangered Species Act (ESA).
State Environmental Policy Act (SEPA) and possibly National Environmental Policy Act
(NEPA) review will also be required for the project. Whatcom County would be the lead agency
for SEPA. NEPA review would be triggered if the project is funded with federal money or if a
federal agency partners with the project. If NEPA is triggered, the federal lead agency would be
the funding or partnering agency, likely the Corps of Engineers. Depending on the nature and
extent of the proposed enhancement work, the NEPA review could be a Documented Categorical
Exclusion (DCE) with minimal documentation requirements or an Environmental Assessment
(EA). It is unlikely that the project would require a NEPA level EIS.

APPENDIX D
PHYSICAL PROCESSES – ANNOTATED BIBLIOGRAPHY
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COASTAL GEOLOGIC SERVICES, INC.
Draft Birch Bay Beach Nourishment and Coastal Processes StudiesAnnotated Bibliography
For: Phase I Birch Bay Beach Enhancement Study
Prepared for: Dr. Steve Crooks & Bob Battalio, Philip Williams and Associates
and Whatcom County
September 14, 2006
Purpose and Objective
This annotated bibliography covers beach nourishment and coastal processes studies that have been
completed in recent years for the Birch Bay beach. This is part of the scope of work in Phase I of the
current Birch Bay Beach Enhancement effort that is conducting the initial phases of prioritizing
outcomes and public process working towards a design for beach enhancement. This bibliography is
not exhaustive (although not many references exist for this topic in Birch Bay) and consists of
excerpts as much as anything else, as resources were limited to perform this task. This document is
organized chronologically.
Annotated Bibliography
Bauer, W. 1975. Birch Bay Shore Resource Analysis. Prepared for Whatcom County
Planning Commission, Whatcom County, WA. 60 p.
The objectives of this study were to evaluate the nature of the erosion problems, and recommend a
feasible solution to the issue as well as provide background understanding of the shore processes
taking place in Birch Bay, Washington. A section in the latter half of the document titled, “Birch Bay
Geo-hydraulic Environments: Losses and Opportunities”, characterizes the conditions within distinct
reaches of the Bay. This report represents a primary document and should be reviewed in its entirety.
Schwartz, M.L., et al., 1991. Net shore-drift in Washington State: Shorelands and Coastal
Zone Management Program, Washington Department of Ecology, Olympia, WA.
Drift Sector 7 – Birch Bay net shore-drift cell
Location: The coastline of this sector runs from the most northerly part of Birch Bay in an
arc to Point Whitehorn.
Direction: The drift proceeds from Point Whitehorn to the northeast and follows the curve of
Birch Bay in a northerly, counterclockwise direction up to the northern most part of Birch Bay.
Evidence: Birch Bay is a log-spiral beach opening to the south. It once had an even more
perfect log-spiral shape before the nested spits, described in the preceding drift sector, were
formed. At Point Whitehorn there is an erosional platform and eroding bluffs. This grades into
accumulation beaches to the northeast. Sediment grades from coarse cobbles at Point
Whitehorn to sand and silts at the end of the drift sector. Numerous groins have been built
along Birch Bay. All show accumulation on their southern sides and erosion on their northern
sides. Some groins are falling over towards the north. The mouth of Terrell Creek has been
diverted nearly 3.2 kilometers to the north by the net shore drift. The refraction of waves,
generated by the northwest winds coming down the Strait of Georgia, is most likely
responsible for this drift direction.
701 Wilson Ave., Bellingham, WA 98225-7348 (360) 647-1845 Fax: 671-6654 jim@coastalgeo.com
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Johannessen, J. W., 1998. Coastal Geologic Services Report prepared for private concern.
Excerpts:
Report assessed land on the spit immediately south of the mouth of Terrell Creek, starting
approximately 200 ft north of the Beach Haven Condominiums. This is land that it is mostly accepted
that will not be developed for housing at this time. Excerpt follows:
Historic Shoreline Change
In order to provide context to the recent erosion at the property, all available suitable-scale vertical
aerial photos were reviewed and an initial quantification of coastal erosion was documented using
photos from the Whatcom County Engineering Department archives. Photos were available at
generally 1 inch=400 foot scale from 1950, 1961, 1975, 1986, and 1995. Copies of each of the 5
photos are attached to this report. Following is a qualitative history of changes in the coastal system
consisting of the peninsula and the area 2,000 feet south of Alderson Road.
Table 1. Qualitative historical changes evident from aerial photos.

YEAR
1950

1961

1975
1986

1995

SHORELINE CHANGE OR FEATURE
Apparently natural conditions along the coast (no groins or large coastal
defense structures within 1.0 mile south)
Wide, uninterrupted, curvilinear beach.
2 groups of cabins to south.
North end of peninsula has vertical pile bulkhead (still present)
Large groin at north end of cabins (south of the Palms) with approximately 4050 feet measured waterward of fill area formed south of groin.
Groin at north end of Palms Restaurant-appears recent, as it is still filling on
south side.
Considerable erosion along entire peninsula north of the groin by the cabins.
Terrill Creek position not noticeably changed.
Groins at cabins and Palms continue to fill in.
Continued substantial erosion along peninsula north of the Palms.
Coast Haven Condominiums in, along with beach fill and drift sill (low groin) on
north edge of condominiums.
Substantial erosion north of Coast Haven Condominiums with approximately 5055 feet of shore offset (which represents sum of waterward beach fill south of
drift sill and erosion north of sill) over approximately 80-foot long area north of
sill.
Minor accretion immediately north of the Palms groin since 1975.
Only minor erosion since 1986 at peninsula.
Erosion immediately north of the Palms.
Landward extent of moderate coverage of eelgrass appears to be
approximately 400 feet west of OHW near the subject property.

The trends that become apparent from the above findings are that once a groin was constructed it
caused considerable erosion of the beach to the north. The most rapid erosion appears to have
occurred within the first 10 years of construction of a groin. A “domino effect” seems to have taken
place with a northward progression of groin construction in reaction to southerly groin-caused
erosion. However, each groin traps sediment and results in less available sediment for the shore drift
system. In addition, each groin caused an erosional scoured area in the several hundred feet north of
the groin, due to wave refraction around the groin. This was occurring simultaneously with slow but
steady bulkheading of the sediment source area north of Point Whitehorn, thereby reducing the
amount of drift sediment available for the beach system, an additional factor contributing to
cumulative negative impacts.
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Coastal erosion rates were approximated based on scaled measurement from aerial photos. Scaled
measurements were made with a precision caliper directly from “original” aerial photo enlargements.
The feature measured was the waterward line of upland vegetation, the only beach feature that
shows up consistently on the photos. No corrections were made for distortion due to photo
enlargement (by the photo contractor), radial lens distortion, or paper shrinkage or stretching,
although these errors are not considered large and are randomly distributed. Coastal erosion rates
were rounded to the nearest 0.05 feet per year (ft/yr).
The history of coastal erosion follows the coastal modifications mentioned above. Minimal erosion
occurred near the center of the property between 1950 and 1961 as the effects of modifications were
only beginning to reach the property. Between 1961 and 1975, coastal erosion was approximately
0.95 ft/yr. The most rapid erosion occurred between 1975 and 1986 at 1.7 ft/yr as the effect of the
groin at Beach Haven, along with the cumulative effect of all groins and bulkheading, all impacted the
property. Coastal erosion was much slower between 1986 and 1995 as the negative effects of groins
south of the property had apparently largely run their course. Coastal erosion between 1986 and
1995 was measured at approximately 0.3 ft/yr. For the full time period of 1950 to 1995, coastal
erosion was approximately 0.8 ft/yr.
Conclusions and Recommendations
The modifications that have been made to the local portion of the Point Whitehorn to Birch Bay
coastal system have negatively effected the subject property since the 1950s. Aerial photo
interpretation revealed that substantial modifications and coastal erosion occurred between 1961 and
1986, when the property uplands were eroded landward a total of approximately 32 feet. Coastal
erosion seems to have slowed considerably since 1986. This may mean that the greatest negative
impacts from groins south of the property have already been experienced. However, coastal erosion
is episodic and should not be expected to continue at the same rate that occurred between 1986 and
1995.
Phillip Williams and Associates, Ltd. 2002. Birch Bay Shoreline Improvement Plan and
Conceptual Design – Draft Report. Prepared for Whatcom County Council of
Governments, Whatcom County, WA. 23 p.
The objectives of this study were to evaluate coastal processes in Birch Bay and prepare an
appropriate conceptual beach (berm) nourishment design. This report represents a primary document
and should be used in its entirety.
Johannessen, J. W. and M. C. Chase, 2003. Point Whitehorn to Birch Bay State Park
Shoreline Reach Analysis, Whatcom County, WA. Prepared for Whatcom County
Public Works, River and Flood Division. Excerpts:
The purpose of this study was to characterize coastal and geologic processes, shoreline
erosion/accretion trends, and causes of erosion and landsliding to provide guidance for management
of the shore resources in the Point Whitehorn to Birch Bay State Park shore reach. Excerpts follow:
Net shore-drift (long-term littoral drift) in the study area is to the east and northeast, as defined by
net shore-drift, as defined by net shore-drift mapping by Edmund Jacobsen in 1980 (reprinted in
Schwartz et al. 1991). Jacobsen’s net shore-drift cell 7 originates at the west-facing portion of Point
Whitehorn and continues all the way to the northern-most shore of Birch Bay. Jacobsen mapped a
broad zone of drift divergence at western Point Whitehorn and the area just south of Point
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Whitehorn. This suggests that the initial sediment source for this cell is both Point Whitehorn, and to
a lesser degree during southerly wind periods, the area immediately south of Point Whitehorn. This is
consistent with the mapping by Bauer (1974), who termed Point Whitehorn as an “overlapping sector
boundary”. This zone of divergence is common with the net shore-drift cell that extends southward to
Sandy Point.
Net shore-drift was also mapped in a report prepared by Wolf Bauer for Whatcom County (1974). A
net shore-drift cell was referred to as a drift sector in the Bauer report. The Bauer mapping had the
high-tide beach drift cell terminating at the Terrill Creek mouth, while Schwartz et al. (1991) had the
drift cell continuing all the way along the east shore of Birch Bay to just beyond Shintaffer Road. It is
important to note that the two authors were mapping with different approaches, with Bauer stressing
gravel transport on the upper beach. The approach and interpretation by Schwartz et al. was the
most valid, in our opinion, and was also consistent with other efforts around the Puget Sound. This
places the Point Whitehorn and adjacent bluffs, all within the study area, as the primary sediment
source for the entire approximately 4.75 mile long drift cell (the length of shore from Point Whitehorn
to eastern Birch Bay Village).

Low-tide Terrace

The low tide beach was composed of broad sand flats. The sand flats extended along virtually the
entire length of Birch Bay, starting at the Holeman segment and continuing east and north into the
other segments. The sand flats began at elevation +3.0 MLLW and extended waterward for more
than 1,000 ft throughout the study area with the exception of the Point Whitehorn headland.
Sediment in the sand flats was generally sand with a lesser volume of silt. The elevation of the sand
flats varied due to the presence of large-scale sand waves and nearshore bars. The low tide beach
was relatively homogenous throughout the study area with boulders distributed on the tide flats
where they were dropped in place from the bluff as bluff recession occurred. In several locations,
concentrations of boulders were likely deposited during large landslide events.

Physical Processes Summary

The majority of the height of the bluffs in the study area is composed of glaciomarine drift, which
typically consists of pebbly, silty, clay. This unit has been termed the “Bellingham Drift” and was
deposited near the end of the last glaciation. At that time, sea level had risen enough to float the
remaining ice, subsequently melting the ice and releasing the sediment it contained into the shallow
marine environment. Vertical rebound of these deposits and the long-term result of wave attack
formed the steep bluff configuration we see today.
A significant finding stemming from bluff geology in the study area is that the bluff contains a high
percentage of clay to fine sand, material that is too fine to remain on the beach in the study area.
The study area shore can be considered “moderate” to “high energy”, as the shore is exposed to a
significant fetch (open water distance) from the northwest. The long-term littoral drift (net shoredrift) is from Point Whitehorn to the northeast to northernmost Birch Bay. The bluffs in the study area
are the only significant sediment source for the beaches of all of Birch Bay continuing north up to the
Birch Bay Village area.
A combination of data was used to assess the study area and divide the shore into segments based
on similarities and differences. This was done to allow for similar stretches of the study area to be
discussed and summarized and for appropriate recommendations to be formulated. The study area
shore was divided into five shoreline segments. Bluff and beach feature data are presented in a series
of GIS maps. Each of the five segments is described separately in the report including sub-sections
summarizing bluff characteristics, mapped features, beach characterization, and bluff vegetation (see
Summary illustration on next page).
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The estimated erosion rate and bluff sediment input rate into the beach system was by far the
highest in the Point Whitehorn segment at 2.1 cy/ft/yr, representing two-thirds of the total estimated
sediment input from all of the south Birch Bay bluffs. The Holeman and Birch Bay Drive bluff
segments had the next highest sediment input rates at 0.6 and 0.5 cy/ft/yr, representing most of the
remainder of bluff sediment input for the Birch Bay beach system. Therefore, further proliferation of
bulkheads in these segments would negatively impact the entire Birch Bay beach system, effecting
habitats, recreation areas, and upland properties.

Bulkheads and Beach Interactions

Analysis of available oblique aerial photos revealed that significant portions of the study area have
been bulkheaded since 1977. The estimated amount of bulkheading, expressed in percentage of the
length of each of the 5 segments delineated in the study area ranged from 0-8% in 1977, except at
the Low Bank segment where approximately 25% of the shore was bulkheaded. In 1994, the amount
of bulkheaded shore appeared to go up slightly in the southwestern half of the study area, but
increased dramatically in the Birch Bay Drive Bluff segment (from 8% to 40%, mostly new steel
bulkheads). Additional bulkheads were installed between 1994 and 2001 particularly in the Holeman
and Birch Bay Drive Bluff segments.
A bulkhead constructed near the ordinary high water mark (OHWM) in a moderate energy
environment increases the reflectivity of the upper beach to waves substantially, removing sediment
from the intertidal beach, thereby lowering the beach profile. A bulkhead constructed lower on the
beach causes more impacts. Construction of a bulkhead at or below OHWM typically results in
coarsening of beach sediment in front of the bulkhead and removal of large woody debris (LWD).
Both of these impacts lead to changes in habitat along the armored portion of shore. A hydraulic
response is the formation of end scour erosion (“end effects”). This occurs at unprotected shores
adjacent to the end of a bulkhead where the wave energy is refracted causing beach and bluff toe
erosion adjacent to the bulkhead, often leading to the proliferation of additional bulkheads.
Of all the impacts of shore armoring in the Puget Sound area, sediment impoundment is probably the
most significant negative impact. A properly functioning bulkhead “locks up” bluff material that would
otherwise be supplied to the shore drift system. This results in a decrease in the volume of drift
sediment available for maintenance of down-drift beaches and results in cumulative impacts to the
entire shore. The negative impact of sediment impoundment is most pronounced when armoring
occurs along a feeder bluff such as the Point Whitehorn to Birch Bay Drive area. Bluff sediment that is
suitable for the beach (coarse sand to gravel) is very limited in the study area and the input of this
material must be preserved if the beach, the protection the beach offers to Birch Bay properties, and
beach habitats are to be preserved.
As the bluff in the study area continues to gradually recede, there will likely be an increasing desire
for homeowners to build bulkheads. This would lead to increased sediment impoundment and a
decreased volume of net shore-drift sediment coming from the south, which replenishes the sediment
transported along Birch Bay. Without this sediment, the beaches would become “starved” resulting in
reduced beach width and an increase in sediment size, as sand is winnowed out leaving a higher
percentage of gravel. This would likely negatively impact forage fish (surf smelt and sand lance)
spawning habitat in the drift cell. This could also lead to an increase in coastal flooding and waveinduced erosion of existing low shore armoring structures and homes.
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Parametrix, Adolfson Associates, Inc. and Coastal Geologic Services, 2006. Draft
Enhanced Nearshore Assessment prepared for the Whatcom County Marine Resources
Committee. Bellingham, Washington.
This study was part of much larger effort to identify and prioritize restoration and conservation efforts
along the entire marine shore of Whatcom County (excluding the City of Bellingham shores). The
geomorphic conditions of Birch Bay were characterized in the report.
Excerpts:
The drift cell that encompasses the shore from Birch Pt to Birch Bay Village, are (relative to local
conditions in the County) higher energy shores. Recent landslides have occurred in this area and few
bulkheads were observed. An artificial drift cell terminus is found at the opening to the BB Village
Marina. The adjacent drift cell, originating near Pt Whitehorn – exhibits northerly drift to Birch Bay
Village. This cell is comprised of the sediment sources that maintain Birch Bay beach. Birch Bay beach
is comprised of numerous bulkheads – some of which are failing, the minimally disturbed Birch Bay
State Park shore, and the northerly heavily modified, long, no-bank shore.
The Birch Bay area was highlighted numerous times as possessing several opportunities for
enhancement. Restoration in the Birch Bay area should be focused on removing old and failing
structures (possibly in conjunction with large-scale beach nourishment). This should also include
removing rock groins and bulkheads along Birch Bay Drive to restore upper beach and backshore
habitats. Other restoration goals for the area include marsh restoration at Birch Bay Village, and the
restoration of the upper beach, backshore habitats and a (vegetated) marine riparian buffer.
Parametrix, Adolfson Associates, Inc., Coastal Geologic Services, Earth Systems, and
Jennifer Thomas and Associates, 2006. Whatcom County Shoreline Master
Program Update: Shoreline Inventory and Characterization, Part III NonNooksack Basins, Chapters 12-27 – Public Review Draft, Prepared for Whatcom
County Planning and Development Services, Bellingham, WA. P. 101-102.
http://www.co.whatcom.wa.us/pds/shorelines_critical_areas/pdf/Master%20S
MPU%20Part%203_PublicReviewDraft.pdf
This report was part of much larger effort to inventory and characterize the entire marine shore of
Whatcom County (to prepare for Shoreline Master Program updates). Physical and biological
processes were characterized and local and reach-scale restoration and conservation opportunities
were identified. Excerpts follow:
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Landscape and Reach-scale Restoration and Conservation
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Johannessen, J. and M. C. Chase, 2005. Physical Beach Monitoring at Birch Bay Berm,
Summer 2005, Year 3 of 5-year Monitoring Plan. Prepared for Whatcom County
Public Works, Engineering Division, Whatcom County, WA.
EXCERPTS:

INTRODUCTION
The project site is a 1,000 ft long portion of beach fronting Birch Bay Drive that is located
immediately north of the mouth of Terrill Creek, a short distance north of Alderson Road. The overall
intent of the beach nourishment project was to provide gravel to replace material that is transported
northward through net shore-drift, in order to control erosion and prevent future road or backshore
area problems (including road shoulder erosion and excessive debris entering the roadway during
storms).
The beach has only been nourished one time since 1998. Nourishment of approximately 303 cy
occurred in mid December 2002. The nourishment material consisted of 1½ - 2” rounded gravel,
commonly referred to as drain rock. Prior to then, the beach was renourished eight times between
1989 and 1998. The original nourishment project was carried out in 1986 using 8,900 cy of gravel
and 500 cy of sand.
SUMMARY AND CONCLUSIONS
In October 2005, the terminal drift sill and the middle drift sill were exposed on the beach. At the
time of initial construction these drift sills were to be constructed flush with the beach surface.
Examination of the 2004-2005 data revealed the following specific observations:
• The beachface at profile 1 prograded up to 4 ft waterward, which marked its most waterward
position since monitoring began.
• The beachface at profiles 2, 3, and 6 experienced minor upper beachface erosion and lower
beachface accretion, which created a less steep profile.
• The beachface along profiles 4 and 5 showed minor upper beachface accretion and some
minor lower beachface erosion, which created a slightly steeper profile.
• 67% of the surveyed comparison area surface changed less than 0.25 ft since summer 2004.
• The study area experienced a net loss in all the sub-areas, with overall volumes now below
the 2002 reference volume (2002 is when CGS began monitoring the beach).
• The location of Terrill creek and a distributary channel in October 2005 showed up to 1 ft of
vertical erosion since September 2004.
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Beach face erosion occurred south of Terrill Creek and along the beachface north of profile 2
and within the sand flats.
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 1½-2”
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

1986

¾-3½”
Sand

8,900 cy
500 cy
0
0
150-300 cy
150-300 cy
0
0
550 cy
150 cy, 150 cy
180 cy, 45 cy
360 cy
150 cy
150 cy
0

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

1-4" clean round
1-4" clean round

2-6" (w/ some up to ~12")
1" drain rock, sand
1" pea gravel (sifted), 1" drain rock
1" drain rock
1½ -2" drain rock
1½ -2" drain rock

Where placed
Entire project

?
?

?
Entire project, sand on N half
?
Half on south, half on mid section
Mid section
Mid section
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1½ -2" drain rock
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0
0
303 cy
0

Half on north half, Half on south half

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
•

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:
o
o
o

excavating rock and gravel from the outer 35 ft of the original footprint
importing a relatively small volume of very angular rock such as quarry granite (~20
cy of 3 ft rock)
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
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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 1½ to 2 inch gravel (typically called 1¾
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 (Elymus 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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Birch Bay Shoreline
Enhancement Team
Philip Williams & Associates, Ltd. (PWA)
•
Project Management, Civil and Coastal Engineering and Geomorphology
•
Steve Crooks, Project Manager
•
Bob Battalio, PE Project Director
Adolfson Associates
•
Planning, Institutional Framework, Environmental and Regulatory Processes
•
Margaret Clancy, Project Manager
•
Dave Carlton, Project Director
Coastal Geologic Systems
•
Coastal Geology and Processes
•
Jim Johannessen
DEA – Civil engineering, infrastructure, utilities, surveying
Geiger – Coastal facilities, Structural Engineering

Project Goal and Objectives
Goal – Enhance the shoreline in the central and
cottonwood reaches (central and north Birch Bay)
Objectives –
•
Widening beach for recreation
•
Bike / pedestrian paths promenade
•
Coastal access
•
Flood protection
•
Aesthetics
•
Ecosystem function
•
Sustainability
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Charrette Goal and Objectives
Goal – Decide whether to continue with a project
Objectives –
•
Determine level of consensus
•
Develop a project vision
•
Determine importance of elements
•
Key issues / questions / facts
•
Project goal, objectives, opportunities and
constraints
•
Document outcome

Birch Bay and Study Reaches

3

COTTONWOOD REACH

CENTRAL REACH
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Consultant Scope
Phase 1: Charrette
•
Existing Conditions

•

Charrette

•
•

Document
Scope Phase 2

Phase 2: Alternatives Feasibility and Preliminary Design
•
Water Side Analysis
•
Land Side Analysis
•
Land Use Planning, Environmental and Regulatory Feasibility
•
Alternative Formulation
•
Alternative Evaluation
•
Workshop
•
Preliminary Design of Selected Alternative
•
Workshop
•
Reporting

Planning process – Prior Work
•

Wolf Bauer report (1975)

•

Flood Study (PWA, 2002)

•

BB Shoreline Improvement Conceptual Plan
(PWA, 2002)

•

Birch Bay Community Plan (2004)

•

Shoreline Master Plan (in development)

•

Stormwater Management Plan (in development)
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Coastal Processes Affecting Birch
Bay
• Historic Changes
– Shoreline positions
– Offshore depths

• Sediment
• Flooding
• Shore Enhancement Concept
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• Initial Review of Historic
Shoreline Data (approx.)

North Cottonwood
Erosion
then
Accretion

7

South
Cottonwood
Accretion
(fill ?)
then erosion

North Central
Accretion
(Fill ?)
Then
Erosion or no Change

8

Southern Central
Accretion
(Fill ?)
Then
Erosion down drift of groins
Accretion up drift of Groins
Wider at “Bauer” beach

Historic shorelines – Preliminary
Conclusions
• Approximate – more rigorous methodology can provide
more accurate results
• Shoreline heavily impacted by filling and coastal
structures
• Most of shore abuts fill and groins, with latent erosion
potential
• Northern section of Cottonwood is exception – wider w/
more natural backshore
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Historic Bathymetry 1890
US Coast & Geodetic Survey1888 – 1891)

Birch Bay
Bathymetry
changes
1890 – 2002
(1960)
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Historic Depths – Preliminary
Conclusions
• Approximate – more rigorous methodology can provide
more accurate results
• Sand flat width and elevation at edge have not changed
much
• Except for recession / erosion of flats at north and south
• Nearshore changes require closer scrutiny – some
indication of deepening

Report
Fig. 8
Photo of
NorthCentral
Beach
Survey
Location
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Report
Fig. 6
Photo of
Birch Bay
State
Beach
Survey
Location

Report Fig. 3
Photo of Semi-Ah-Moo Beach Survey Location
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Report Fig. 4
Photos of Grain Size Variations Along Profile at
Semi-Ah-Moo
A

B

C

D

Report Fig. 10
Grain Size Decrease from a to d,
Moving North in Groin Field
A

B

C

D
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Birch Bay Shoreline Reaches and
Net Sediment Transport Directions

Shoreline profiles
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December 1982 Flooding

February 2006 Flooding

15

February 2006 Storm Surge
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COTTONWOOD REACH

CENTRAL REACH

17

Wolf Bauer’s Concepts

Report Fig. 11
Typical Berm Cross-Section, North-Central Reach
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Report Fig. 12

Planview of Beach Berm

Summary of Prior Concept
• Feasible Approach
• 15’ wide berm for entire reach requires
60,000 cubic yards of gravel / cobble
• At +8.5’ NGVD - reduced flood potential
(Bauer had berm crest at +10’ to +8.5’)
• More analysis recommended
• Landside treatments need definition
• Lessons learned
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Landside Features
•
•
•
•

Roads
Shoreline Parking
Coastal Structures
Utilities

COTTONWOOD REACH
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CENTRAL REACH

COTTONWOOD REACH
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CENTRAL REACH

Design Objectives Table: Value Matrix
Engineering Design / Construction
DESIGN OBJECTIVES

WEIGHTING
(1 TO 5)
5 IS BEST

ALT
1

ALT
2

ALT
3

ALT
4

ALT
5

ALT
6

Engineering Design/Construction Objectives
Reduce severity of coastal flooding

5

Minimize beach fill material/costs

5

Minimize need for waste hauling

5

Incorporate groins in design

4

Accommodate potential rel. sea level rise impacts

2

Minimize impacts to backshore drainage

2

Minimize impacts to existing outfalls

2

Reduce beach nourishment needs

3

Reduce erosion potential at ends of berm

3

Reduce impacts to adjacent properties

4

Minimize beach maintenance needs

3

Optimize design with pending County CIP work

2

Optimize design with land use planning

2
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Design Objectives Table: Value Matrix
Transportation Design
DESIGN OBJECTIVES

WEIGHTING
(1 TO 5)
5 IS BEST

ALT
1

ALT
2

ALT
3

ALT
4

ALT
5

ALT
6

Transportation design objectives
Maintain existing traffic volumes

4

Maintain two-way traffic pattern

4

Maintain existing bay-side parking

3

Reduce road repair and maintenance needs

4

Minimize traffic disruption during construction

2

Improve pedestrian/bicyclist safety

5

Design Objectives Table: Value Matrix
Aesthetic / Permitting
DESIGN OBJECTIVES

WEIGHTING
(1 TO 5)
5 IS BEST

ALT
1

ALT
2

ALT
3

ALT
4

ALT
5

ALT
6

Aesthetic design objectives
Improve pedestrian access/mobility

5

Reduce visual impacts of groins

4

Reduce visual impacts of power lines

3

Create a more natural beach

4

Minimize impacts to current recreation

3

Minimize shift of high tide line seaward

2

Permitting objectives
Minimize impacts to shellfish habitat

4

Minimize impacts to fisheries habitat

5

Minimize impacts to intertidal benthics

3

Minimize impacts to archeological sites

4

Minimize potential for road/parking spills

2

TOTAL SCORE

--
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Breakout
Goal
To decide whether to continue with a project
Objectives
•
•
•
•
•
•
•

Level of consensus
Project vision
Importance of elements
Key issues/questions/facts
Goal, Objectives, Opportunities and Constraints
Document outcome
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