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September 11, 2017 Final Workshop Materials 

 

1. Event Flier 

2. Workshop Agenda 

3. Dickson Presentation – State of the Science, Part 1 

4. Slovinsky Presentation – State of the Science, Part 2 

5. Barry and Yakovleff Presentation – Applied Science, Decision Tree, Tools, Horticulture Guide 

6. Woolston Presentation – Town of Brunswick’s Coastal Work Group 

7. Slovinsky Presentation – Regulatory Considerations 

  



Join the Maine Coastal Program, the Maine 
Geologic Survey, and the Cumberland 
County Soil & Water Conservation District 
to learn about the past 24 months of work 
to develop guidelines for utilizing living 
shorelines to stabilize Maine’s coastal 
bluffs. 
 
Partners will present information about: 

• The group’s case studies to determine 
appropriate applications for living 
shorelines. 

• Decision-making tools developed to 
help determine the applicability of  
living shorelines in various locations. 

• The plant selection guide developed for 
Maine’s climate and coastal conditions. 

• Regulatory considerations for coastal 
living shorelines. 

 

1:00 Introductions & Overview 

1:20 State of the Science (presentation + Q&A) 

2:20 Break with refreshments 

2:30 Applied Science: decision tree, plant guide, case  
studies (presentation + Q&A) 

3:30 Brunswick Coastal Workgroup presentation 

4:00 Regulatory Considerations 

4:15 Next steps + discussion 

4:30 Adjourn 

Cumberland County Soil & Water Conservation District 
35 Main Street, Suite 3 | Windham, ME 04062 

www.cumberlandswcd.org | 207.892.4700 
EOE 



 

Cumberland County Soil & Water Conservation District 

35 Main Street, Suite 3                     Phone: 207.892.4700 
Windham, ME 04062                      Fax:      207.892.4773 

 

Assist and educate the public to promote stewardship of soil and water resources. 
 

 

 

Building Resilient Coastal Bluffs 
CASCO BAY REGIONAL MEETING 

September 11, 2017 
GPCOG Office  

970 Baxter Blvd., Portland ME 
 

Agenda 
 

1:00 PM Introductions and Overview 
Kathleen Leyden, Director, Maine Coastal Program 

 
1:10 PM State of the Science. 30 min presentation, 30 min Q&A 

Stephen M. Dickson, Ph. D., Maine Geological Survey; Peter Slovinsky, Maine Geological Survey 
 
2:10 PM BREAK – Light refreshments 
 
2:30 PM Applied Science: Decision Tree, tools, horticulture guide, and case studies. 30 min 

presentation, 30 min Q&A 
Troy Barry, Fluvial Geomorphologist; Cumberland County Soil and Water Conservation District Staff 

 
3:30 PM Presentation on Brunswick Coastal Workgroup 

Jared Woolston, Planner, Town of Brunswick  
 
4:00 PM Regulatory Considerations Report Back 

Peter Slovinsky, Maine Geological Survey; 
 
4:15 PM Next steps and open discussion 
 
4:30 PM Adjourn  



Coastal Bluffs
State of the Science

Building Resilient Coastal Bluffs, GPCOG, September 11, 2017

Geography of Land Loss

Bluff and Landslide Hazard Maps

Geological Processes

Engineering with Nature

Stephen M. Dickson & Peter A. Slovinsky
Maine Geological Survey, DACF



Maine’s Bluff Coast

At least 40% of the coast 

is vulnerable to increased 

erosion from higher sea 

level.

Length of Mapped Bluffs 1403 miles

“Stable” Bluffs 939 miles

“Unstable” Bluffs 404 miles

“Highly Unstable” Bluffs 60 miles

S. M. Dickson, MGS 9/17

S. M. Dickson



Tides:  The Last 100 Years

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8418150

The trend in sea level at the Portland Tide gauge is 
similar to that of the global ocean in the 20th 
century.

0.60 feet in 
100 years

1 foot 



Coastal Bluff Map

S. M. Dickson, MGS 9/17

Red = “Highly Unstable”

Yellow = “Unstable”

Green = “Stable”

Online as PDFs or GIS layer
Freeport Quadrangle
MGS Open-File No. 02-188 

Freeport

Brunswick

North

Scale:  1 mile (approx.)



Bluff Erosion Cycle

S. M. Dickson, MGS 11/16

A steep bluff (A) is undercut by waves, tides, and coastal flooding 
(B).  Oversteepening can lead to loss from the bluff face or to a 
more dramatic landslide (C).  Slump blocks protect the toe for 
years (D).

A

B

C

D



Slope 

Failure
- Onto the tidal flat 

Reworked

- Sediment for shore 

protection

- Mud for sea-level rise 

on flats & marshes

- Net loss of upland
2007 Patriots’ Day Storm, Mere Point, Brunswick
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Natural Protection

Fringing salt marshes form on slumped 
bluff sediment.  This deposit reduces toe 
erosion for decades and stabilizes the bluff.
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S. M. Dickson, MGS 9/17



Freshwater 

& Ice
Groundwater release 
mid-slope

Frozen ground

Freeze-thaw cycles

Shore-fast ice

Mitchell Field, Harpswell, Case Study Site, March 6, 2017
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S. M. Dickson, MGS 9/17



Trees
Slide down slope

Support the bluff from 

the toe

Biodegrade over time

Break waves

Mackworth Island, Falmouth 
Case Study Site
March 10, 2017

Erosion reduced by trees
Dead
Living
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S. M. Dickson, MGS 9/17



Stabilization

Anything goes… Sediment supply cut off to tidal area
Wave reflection causes toe scour
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Then Now

S. M. Dickson, MGS 9/17



Rockland 

Harbor

April 1996

A stabilization challenge

http://digitalmaine.com/mgs_publications/301/



Coastal Landslide Map

S. M. Dickson, MGS 9/17

Red = Known Landside Site

Orange = Landslide Risk Area

Yellow = Potential Landslide Area

Green = Low Coastal Bluff

Online as PDFs or GIS layer
Freeport Quadrangle
MGS Open-File No. 01-517 

North

Scale:  1 mile (approx.)

Freeport

Brunswick



Shoreline Stabilization

Slope remediation and risk reduction involves geological and 
geotechnical analysis, earthworks, shoreline armor, and expense.

Maine Sunday Telegram, October 1, 2006 S. M. Dickson, MGS 9/17



The Longer You Wait, the 

Harder it Gets to Stabilize

S. M. Dickson, MGS 9/17



Is There a Better Way?

Without

…… ?

S. M. Dickson, MGS 9/17



Building Resilient Coastal Bluffs – Casco Bay Regional Meeting
Living Shorelines

Maine DEP

Peter Slovinsky, Marine Geologist
Maine Geological Survey



What’s a “Living Shoreline”?

Living shoreline is a broad term that encompasses a range of 
shoreline stabilization techniques along estuarine coasts, bays, 
sheltered coastlines, and tributaries. A living shoreline:

• has a footprint that is made up mostly of native material.
• incorporates vegetation or other living, natural “soft” 

elements alone or in combination with some type of harder 
shoreline structure (e.g. oyster reefs or rock sills) for added 
stability. 

• maintains continuity of the natural land–water interface 
and reduce erosion while providing habitat value and 
enhancing coastal resilience.

Adapted from NOAA’s Guidance for Considering the Use of Living Shorelines (2015)



Traditional “Gray” Approaches

Adapted from NOAA’s Guidance for Considering the Use of Living Shorelines (2015)

“Grayer”  Approaches



Living Shoreline “Green” Approaches

Adapted from NOAA’s Guidance for Considering the Use of Living Shorelines (2015)

“Greener”  Approaches



What’s a “Living Shoreline”?
Why Living Shorelines?



Where can living shorelines be implemented?



Dune Restoration
Ferry Beach, Saco

Beach Nourishment
Western Beach, Scarborough

Hybrid bluff stabilization
Royal River, Freeport

Bluff regrading, planting, coir log toe
Bustins Island, Freeport

T. Barry MEDEP

P. Slovinsky, MGS P. Slovinsky, MGS



Why are we researching living shorelines now?

• Increase in requests for permitting of shoreline stabilization 
projects, especially for coastal bluffs (both developed and 
undeveloped) and along coastal marshes

• Increased interest from municipalities for “softer” approaches

• NOAA funded Project of Special Merit: Building Resiliency Along 
Maine’s Bluff Coast

• NOAA funded project:  High Resolution Coastal Inundation 
Modeling and Advancement of Green Infrastructure and Living 
Shoreline Approaches in the Northeast



High Resolution Coastal Inundation Modeling and 
Advancement of Green Infrastructure and Living 

Shoreline Approaches in the Northeast

Partners – NERACOOS, NROC, ME, NH, MA, RI, CT, and state universities

Track 1 – Advancing High Resolution Coastal Inundation Forecasting in the 
Northeast
Track 2 – Advancing Green Infrastructure and Living Shoreline Approaches

• Task 1 – Support The Nature Conservancy’s work on developing “state-of-the science” 
analysis of living shoreline and coastal green infrastructure practice/project types, 
applicability, and performance.

• Task 2 – Examine, identify, and address regulatory issues associated with green 
infrastructure/living shoreline practices and develop efficiencies for permitting.

• Task 3 – Improve understanding, capabilities, and proficiency of the availability and 
applicability of green infrastructure/living shoreline practices.

• Task 4 – Community-based green infrastructure/living shoreline planning and assessment 
pilot projects.



https://www.conservationgateway.org/ConservationPractices/Marine/Pages/new-england-living-shorelines.aspx

Living shoreline refers 
to a set of coastal 
erosion control 
practices, ranging 
from non-structural 
vegetated 
approaches to hybrid 
hard 
structural/restorative 
natural methods, that 
address erosion and 
inundation in a 
manner that 
improves or protects 
the ecological 
condition of the 
coastline.

https://www.conservationgateway.org/ConservationPractices/Marine/Pages/new-england-living-shorelines.aspx


https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_C
ombinedProfilePages_7_12_2017.pdf

Living Shoreline Types:  Profile Pages
Dune – Natural Coastal Bank – Natural Marsh Creation w/Toe
Dune – Engineered Core Coastal Bank – Engineered Core Living Breakwater
Beach Nourishment Natural Marsh Creation/Enhancement

https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_CombinedProfilePages_7_12_2017.pdf


https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_C
ombinedProfilePages_7_12_2017.pdf

Living Shoreline Types:  Profile Pages
Dune – Natural Coastal Bank – Natural Marsh Creation w/Toe
Dune – Engineered Core Coastal Bank – Engineered Core Living Breakwater
Beach Nourishment Natural Marsh Creation/Enhancement

https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_CombinedProfilePages_7_12_2017.pdf


Living Shoreline Types:  Profile Pages

Dune - Natural



Living Shoreline Types:  Profile Pages

Dune - Natural



Developing a GIS-based decision support tool for 
living shoreline suitability in Casco Bay



Living Shorelines Technical Working Group

MEDEP



Literature Review
Living Shoreline Suitability

Decision Support Tools

Vegetation for Tidal Shoreline Stabilization in the Mid-Atlantic 
States (USDA, 1980)
Living Shorelines in Cold Climates Report (NOAA, 2016)
Guidance for the Use of Living Shorelines (NOAA, 2015)
Living Shoreline Conference (RAE, 2015)

Decision Support Tools from:

Maryland Virginia Connecticut North Carolina
Alabama Delaware New Jersey



Factors Influencing Living Shoreline Suitability

• Annualized Weighted Fetch (predominant wind 
directions)

• Nearshore Bathymetry (within 100 feet of the 
shoreline)

• Dominant Landward Shoreline Type
• Dominant Seaward Shoreline Type
• Upland Relief (within 50 feet of the shoreline)
• Upland Slope (within 50 feet of the shoreline)
• Aspect (sunlight exposure, southeast to southwest)
• Presence or Absence of Special Habitat Types

• Eelgrass, Tidal Wading Birds, Shellfish



Annualized Weighted Fetch – USGS Fetch Tool
Hourly Wind Data from NDBC 44007 (2006-2016)

12 NM Southeast of Portland, ME



Annualized Weighted Fetch – Scoring Protocol

Very Low = 8
(<= 0.5 miles)

Low = 6
(>0.5 and ≤ 1.0 miles)

Moderate = 2
(>1.0 and ≤ 3 miles)

Scoring adapted from Virginia Living Shorelines methodology and Vegetative Treatment for Mid Atlantic States guidance

High = 1
(>3.0 and ≤ 5 miles)

Very High  =  0
(>5.0 miles)



Weighted Fetch – USGS Fetch Tool

0.0 – 0.5
0.5 – 1.0
1.1 – 3.0
3.1 – 5.0
5.0+





Nearshore Bathymetry – Scoring Protocol

Shallow = 6
(shallower than 3 feet within 100 feet of MHW line)

Deep  =  0
(deeper than 3 feet within 100 feet of MHW line)

Many tools use “3 feet within 30 feet” of the shoreline .
Because of our tidal range, this was increased to 100 feet S.M. Dickson, MGS





Landward Shoreline Type – Scoring Protocol

Wetlands, swamps, marshes, and banks = 6
Beaches and Scarps = 5
Sheltered hard shorelines, rip-rap = 3
Exposed shorelines, rip-rap = 1

P.A. Slovinsky, MGSLandward shoreline type determined from EVI maps and aerial ground-truthing





Seaward Shoreline Type – Scoring Protocol
Marshes and flats = 6
(fresh/brackish, fluvial, salt pannes/ponds, low and high salt marsh, mud flats, 
eelgrass flats, seaweed community, mussel bars)

Beaches, dunes and flats = 5
(boulder, gravel, sand, or mixed beaches, ramps, low energy beach, spit, 
washover fan , swash bars, dunes and beach ridges upper shoreface, coarse-
grained flats)

Lower energy channels = 3
(tidal fluvial, abandoned, estuarine and low velocity channels)

Higher energy channels = 1
(Medium, high velocity and dredged channels)

Ledge or man-made lands = 0
(rocky ledge or man-made lands/features)

Seaward shoreline type determined from CMGE maps and aerial ground-truthing





Upland Relief – Scoring Protocol

Average upland relief within 50 feet of the MHW
0-5 feet = 6
5-10 feet = 5
10-20 feet = 3
>20 feet = 1

P.A. Slovinsky, MGS





Upland Slope – Scoring Protocol

Average upland slope within 50 feet of the MHW
0 - 3%     = 6
4 - 9%     = 5
10 - 15% = 4
16 - 30% = 2
>30%       = 1

P.A. Slovinsky, MGS
Upland slope gradients from http://sis.agr.gc.ca/cansis/nsdb/slc/v3.2/cmp/slope.html





Shoreline Aspect – Scoring Protocol

Southeast to Southwest facing = 1
(125 to 225 degrees)

Other aspects = 0

P.A. Slovinsky, MGS
Upland slope gradients from http://sis.agr.gc.ca/cansis/nsdb/slc/v3.2/cmp/slope.html



Aspect



Habitat Considerations
Presence or Absence of special mapped 
habitat types within 100 feet of the MHW:

• Eelgrass (2)

• Shellfish (2)

• Tidal Wading and Waterfowl (2)









Total Living Shoreline Suitability Scores
Natural Breaks, or “Jenks” (data clustering method designed to 
determine the best arrangement of values into different classes) 
was used to initially classify total scores.



Living Shoreline Suitability - Casco Bay, ME

FINAL_SCORES

TOTAL_SCORE

! 0 - 13 (Likely Highly Unsuitable)

! 14 - 20 (Likely Unsuitable)

! 21 - 27 (Possibly Suitable)

! 28 - 35 (Likely Suitable)

! 36 - 44 (Likely Highly Suitable)

Total Living Shoreline Suitability Scores



Living Shoreline Suitability - Casco Bay, ME

FINAL_SCORES

TOTAL_SCORE

! 0 - 13 (Likely Highly Unsuitable)

! 14 - 20 (Likely Unsuitable)

! 21 - 27 (Possibly Suitable)

! 28 - 35 (Likely Suitable)

! 36 - 44 (Likely Highly Suitable)



MGS Living Shorelines DST Status

• At this point, the tool is meant to be used to help guide 
where living shoreline approaches may be most 
successful in Casco Bay – it has not been expanded yet.

• Note that in preliminary consultation with MEDEP, initial 
feedback was to remove additional points associated with 
the presence of special habitats from the suitability score.  

• Instead, for any project in special habitat areas, it was 
suggested that projects that minimize negative impacts to 
these habitats to the maximum extent practicable may be 
preferred (e.g., vegetative treatments vs. armoring or 
hybrid living shoreline approaches) 



MGS Living Shorelines DST Status

• MEDEP also suggested that proximity of an 
existing structure (road or building) within 75 or 
100 feet to the shoreline be included.

• A similar tool is currently being developed for the 
open coast, focusing on factors that may 
influence living shoreline success along dunes 
and beaches.

• Incorporation of storm surge/wave data from U. 
Maine work (once completed).



Upcoming Work Efforts

Increasing resilience and reducing risk through successful 
application of nature based coastal infrastructure 

practices in New England

Project Partners (Regional):  TNC, NROC, ME, NH, MA, RI, 
CT

Direct Project Partners (Maine):  MGS, MCP, MEDOT, TNC, 
CBEP, Town of Brunswick, MCHT, Brunswick-Topsham Land 
Trust  

Other Partners (Maine):  MEDEP, MEDMR, MEIFW



Increasing resilience and reducing risk through successful 
application of nature based coastal infrastructure practices in New 

England

• Develop a living shoreline monitoring protocol (for Maine, and 
possibly New England)

• In Casco Bay, implement demonstration “living shoreline” 
treatments at selected sites.  20 foot treatments to include:
• Beneficial re-use of fallen trees (trunks, wads)
• Beneficial re-use of shell material (oyster, soft-shell clam)
• Coir logs
• At toe of bluff and/or adjacent to toe of bluff  

• Monitor sites using a standardized monitoring protocol 
(potentially implemented by volunteers)

• Develop or refine policy recommendations based on results of 
monitoring

• Outreach/education on findings



Fallen Tree trunk

Can we beneficially 
reuse fallen trees to 
create nearshore sills 
to help maintain 
eroding fringing 
marshes?

Can we beneficially 
reuse fallen trees 
(either tree wads or 
trunks) to create “toe” 
protection to help 
decrease bluff erosion?

Fringing marsh

Fallen Tree trunks

Fringing marsh



Section of eroding bluff  (~150 feet in length)

Tree wads
(20 ft) Bagged shell

(20 ft)
Coir logs

(20 ft)

Natural 
control
(20 ft)

Example of “demonstration” treatments (20 feet in width) at a selected 
project site.  Some would be at the toe of the bluff (above HAT) and some 
would be below HAT to explore efficacy of natural “sills”.  Sites and 
treatments to be selected with input from Suitability DST and project 
partners.

10-15 ft 10-15 ft 10-15 ft

Potential Demonstration Treatments



Thank you!

Peter Slovinsky, Marine Geologist
Maine Geological Survey
Peter.a.slovinsky@maine.gov
(207) 287-7173

mailto:Peter.a.slovinsky@maine.gov


BUILDING RESILIENCY ALONG

MAINE’S BLUFF COASTLINE

Developing a Decision Tree and Coastal 
Stabilization Alternatives Along Casco Bay

Presented by Troy Barry, Fluvial Geomorphologist with Damon Yakovleff, CCSWCD

Building Resilient Coastal Bluffs: Casco Bay Regional Meeting | GPCOG Office, Portland | September 11, 2017, 1pm



1. Overview of 
parameters affecting 
bluff erosion

2. Traditional vs. living 
shoreline restoration

3. Decision tree

4. Case studies

Bluff failure: Mere Point, Brunswick
Image source: CCSWCD

Agenda



Review: Shoreline Types

• Marsh: Balanced 
sediment input & 
vegetation

• Mudflat: Shallow 
nearshore

• Rock Dominated: 
Intermittent

• Sediment Bank: Riparian 
zone

• Pocket Beach: Shallow 
intertidal

Toe, Lower Bank, and Upper Bank Zones 
Image source: Hardaway and Byrne, 1999, revised by CCSWCD



Factors Contributing to 
Erosion of Bluffs

Causes and Effects of Coastal Erosion
Image source: Keillor and White, 2003

wind erosion

bluff slumping

sliding 

surface 
water runoff

wave attack

toe erosion

rain, rill 
and gully 
erosion

groundwater seepage 
and septic overflow



Formation of bluffs
Image source: Washington State 

Department of Ecology, 1993

Formation 
of Bluffs



Traditional Stabilization Practices

• Riprap

• Bulkheads

• Jetties & Groins

Mackworth Island, Falmouth
Image source: CCSWCD

Spring Point Light, South Portland
Image source: CCSWCD

Bustins Island, Freeport
Image source: CCSWCD



Consequences of 
Traditional 

Stabilization
• Accelerated erosion

• New deposition pattern

• Increased turbidity

• Deflected energy

• Sediment interference

• Degraded fish habitat

• Loss of aquatic & 
terrestrial connectivity

Mackworth Island, Falmouth
Image source: CCSWCD



Living 
Stabilization

• What works for Maine 

– Each site is unique

– Ecological & physical 
advantages

– Project 
implementation, 
collaboration & 
monitoring

• Guidelines

River shoreline stabilization, North Carolina
Image source: Troy Barry



Conceptual Biomimicry

Rain garden
Image source: Seattle Public Utilities, 2015

Step pools
Image source: Todd Moses, 2010

Root wads & brush mattress
Image source: Living Shoreline, South Freeport Rd, Freeport 

Root wads & brush mattress
Image source: CCSWCD



Ecological & Physical 
Advantages

• Improves biodiversity

• Connects habitats

• Maintains natural 
aesthetic 

• Improves water quality

• Absorbs wave energy, 
storm surge, and flood 
waters  

• Maintains natural 
shoreline dynamics 

• Reduces overall costs
Natural Harpswell shoreline

Image source: CCSWCD



Shoreline 
Management 
Assessment 

(SMA)

• Reconnaissance Level 
Assessment (RLA)

• Prediction Level 
Assessment (PLA)

• Design Level 
Assessment (DLA)

Image source: Developed by CCSWCD with Maine DACF, Maine Coastal 
Program, Maine Geological survey with funding from NOAA



Reconnaissance Level 
Assessment (RLA)



1

2

3

40'

20' Ridge

4

5

40'

20' Ridge

5-yr: 0.01 cfs

25-yr: 0.04 cfs

50-yr: 0.07 cfs

Rating: Good/Fair (1.5) Poor (3) Very Poor (3.5) Total Rating: 9

Length: 51'

Area: 0.0 acres

C-Value: 0.30

Slump 3'-12' up

Exposed Failure

80°-90°

Top Drainage?

Grassed/Trees

Brush

70°-80°

Rills, Mass Failure

5-yr: 0.02 cfs

25-yr: 0.17 cfs

50-yr: 0.30 cfs

Rating: Good (1) Fair/Poor (2.5) Poor (3) Total Rating: 7.5

Length:

Area: 0.4 acres

C-Value: 0.30

Linear

Grassed-Trees

80°-70°

90°

3' exposed

2-yr: 0.00 cfs

Clay

80°

Rills

Mass Failure

2-yr: 0.00 cfs

Terrace 70°-80° 5-yr: 0.03 cfs

25-yr: 0.23 cfs

50-yr: 0.42 cfs

Rating: Poor (1) Good/Fair (1.5) Poor (3) Total Rating: 5.5

Length:

Area: 0.58 acres

C-Value: 0.30

Veg. Grass, trees, brush

70°

Marine Clay

90°

5' exposed

Linear Failure

2-yr: 0.01 cfs

5-yr: 0.05 cfs

25-yr: 0.62 cfs

50-yr: 1.31 cfs

Rating: Good (1) Fair/Poor (2.5) Poor (3) Total Rating: 6.5

Length: 48'

Area: 3.27 acres

C-Value: 0.30

Terrace @ 15-20'

Vegetated

Grassed 60°

15-20'

Unconsolidated

Blue Marine Clay

70-80°

5' exposed

2-yr: 0.01 cfs

5-yr: 0.00 cfs

25-yr: 0.01 cfs

50-yr: 0.04 cfs

Rating: Good (1) Fair/Poor (2.5) Very Poor (3.5) Total Rating: 7

Length: 12'-15'

Area: 0.38 Acres

C-Value: 0.30

Terrace

Blue Marine Clay

80° Bare

Consolidated

Blue Marine Clay

Mixed with Gravel

80°

Unconsolidated

2-yr: 0.00 cfs

AREA UPPER BANK LOWER BANK TOE STORM FLOW

Site: Mitchell Field, Harpswell
Level: Reconnaissance Level Assessment

Refer to your handout



Instability 
Assessment 

Rating
(Step 2 of RLA)

• 12 Parameters

• Good (1): 1-15

• Fair (2): 16-27

• Poor (3): 28-36

Refer to your handout



Prediction Level Assessment (PLA)



Case Studies

• Bustins Island, Freeport

• Mitchell Field, Harpswell

• Mackworth Island, 
Falmouth

• Mere Point, Brunswick



Case Study 1: 
Bustins Island, 

Freeport

Bluff failure at Site 6 (location of arrow)
Image source: CCSWCD



Bustins Island Natural “Case Study” 
Vegetation vs. Riprap

Living shoreline 
with vegetation Hardened shoreline

Bustins Island
Image source: CCSWCD



Design Level 
Assessment (DLA)



Conceptual DLA on Bustins Island

Rootwads, Brush Mattress, Vanes

Image source:



Rain Garden Sizing
Drainage Area: 15254.73 ft² AREA / 2π b a check Drainage Area: 22874.04 ft² AREA / 2π b a check

x0.10¹ 1525.47 ft² 242.79 15.58 31.16 1525.47 x0.10 2287.40 ft² 364.05 19.08 38.16 2287.40

x0.07² 1067.83 ft² 169.95 13.04 26.07 1067.83 x0.07 1601.18 ft² 254.84 15.96 31.93 1601.18

x0.04³ 610.19 ft² 97.11 9.85 19.71 610.19 x0.04 914.96 ft² 145.62 12.07 24.13 914.96

x0.03ꭞ 457.64 ft² 72.84 8.53 17.07 457.64 x0.03 686.22 ft² 109.22 10.45 20.90 686.22

Drainage Area: 19088.19 ft² AREA / 2π b a check Drainage Area: 9266.31 ft² AREA / 2π b a check

x0.10 1908.82 ft² 303.80 17.43 34.86 1908.82 x0.10 926.63 ft² 147.48 12.14 24.29 926.63

x0.07 1336.17 ft² 212.66 14.58 29.17 1336.17 x0.07 648.64 ft² 103.23 10.16 20.32 648.64

x0.04 763.53 ft² 121.52 11.02 22.05 763.53 x0.04 370.65 ft² 58.99 7.68 15.36 370.65

x0.03 572.65 ft² 91.14 9.55 19.09 572.65 x0.03 277.99 ft² 44.24 6.65 13.30 277.99

Drainage Area: 26733.6 ft² AREA / 2π b a check

x0.10 2673.36 ft² 425.48 20.63 41.25 2673.36

x0.07 1871.35 ft² 297.83 17.26 34.52 1871.35

x0.04 1069.34 ft² 170.19 13.05 26.09 1069.34

x0.03 802.01 ft² 127.64 11.30 22.60 802.01

Drainage Area: 26733.6 ft² AREA / 2π b a check

x0.10 2673.36 ft² 425.48 20.63 41.25 2673.36

x0.07 1871.35 ft² 297.83 17.26 34.52 1871.35

x0.04 1069.34 ft² 170.19 13.05 26.09 1069.34

x0.03 802.01 ft² 127.64 11.30 22.60 802.01

The factors presented in the table reference requirements from four different sources in regards to sizing rain gardens based on the area of the space reporting to them. The sources of 

these factors are listed below:

¹ - Bicknell, J., P.E., Kerr, K., P.E., Atre, V., Schultze-Allen, P., & Lu, Q. (n.d.). C.3 Stormwater Handbook (June 2016 ed.).

² - C.3 Stormwater Handbook (2005 ed.).

³ - Maine Stormwater Best Management Practices Manual, Volume III, Chapter 7.2 - Bioretention Filters.

ꭞ - City of Portland Stormwater Management Manual - August 2016, Chapter 2.3.4.5. Rain Garden.

Rain Garden 4

IN PARALLEL

Rain Garden 5

Rain Garden 3

Rain Garden 1

Rain Garden 2 Rain Garden 6



Case Study 2: 
Mitchell Field, 

Harpswell

Bluff instability at Mitchell Field
Image source: CCSWCD



Case Study 3: 
Mackworth Island, 

Falmouth

Bluff failure at Site 7 (location of arrow)
Image source: CCSWCD



Case Study 4: 
Mere Point, 
Brunswick

Bluff failure at Mere Point (location of arrow)
Image source: CCSWCD



Coastal Planting Guide
Advantages

• Cause: vegetation loss (intentional)

• Suitability: stable vegetation on 
adjacent properties

• Soil type: suitable

• Wave action: none

Challenges/Concerns

• Super-saturated soil

Summary: perfect candidate for a 
living shoreline

Bluff failure at Mere Point 
Image source: CCSWCD



Shoreline 
Management 
Assessment 

Decision Tree

All the levels we 
just demonstrated

Refer to your handout



Full Image Sources
• Slide 3 (Shoreline Zones): Hardaway, C.S., Jr. and R.J. Byrne. 1999. “Shoreline 

Management in Chesapeake Bay”. Special Report in Applied Marine Science and 
Ocean Engineering, No. 356. College of William and Mary, Virginia Institute of Marine 
Science, Gloucester Point. 

• Slide 4 (Bluff Erosion): “Living on the Coast : Protecting Investments in Shore Property 
on the Great Lakes”. Keillor and White. 2003

• Slide 5 (Formation of Bluffs): “Slope Stabilization Erosion Control Using Vegetation: A 
Manual of Practice for Coastal Property Owners.” Publication #93-30. Washington 
State Department of Ecology.  May 1993.

• Slide 9 (Shoreline Stabilization): Necanicum River Estuary in Seaside, Oregon. 
BioEngineering Associates, Inc. 2015. http://bioengineers.com/seaside/ 

• Slide 10 (Rain Garden): Seattle Public Utilities. 2015. 
http://www.700milliongallons.org/wp-content/uploads/2015/09/Raingarden-
factsheet-v9-7-22-15.pdf

• Slide 10 (Step Pools): Todd Moses. “Reconstructing Streams”, Public Works Magazine. 
2010. http://www.pwmag.com/water-sewer/stormwater/reconstructing-streams_



Building Resiliency Along 
Maine’s Bluff Coastline



Brunswick Maine Shoreline 
Erosion Working Group

Jared Woolston, Planner

jwoolston@brunswickme.org



Why?

• Negative citizen response to shoreline stabilization

• Town shoreland zoning ordinance deficient

• New England shoreline stabilization standards 
possibly antiquated - Living Shorelines?

• Town Manager direction to staff – guide policy



Assumptions for Shoreline Erosion Management:
1. Natural shoreline erosion is a community issue in Brunswick
2. Additional information is required for local management decisions

Project
Needs:

The following 
information is 
required to 
address 
community 
issues and 
management 
decisions.
I. Erosion 

causes and 
effects

II. Land uses
III. BMPs
IV. Priorities
V. Concerns

Activities:

If information
needs are 
fulfilled
then shoreline 
erosion 
management
standards can be 
developed.
I. Organize 

working 
group(s) for 
information 
sharing 

II. Report 
findings

Outcomes:

If standards are 
implemented 
then citizens, 
staff, and review 
entities will 
benefit from 
informed 
decision-making 
and predictable  
project reviews.

Impact:

If informed 
decision-
making, and  
predictable 
reviews are 
achieved then
a positive 
response from 
stakeholders 
and the 
equitable 
protection of 
natural systems 
is expected.

Outputs:

If management
standards are 
developed then 
policy changes can 
be made.

I. Staff prepares 
recommenda-
tion based on 
working group 
report 

II. Town Council 
considers 
adoption Intended resultsPlanned work



Who is Brunswick’s SEWG?

• Brunswick Staff
– Planner, Marine Resource Officer / Harbor Master, 

Assistant Town Manager

• Brunswick Citizen Volunteers
– Marine Resources Committee, Conservation 

Commission, Planning Board, Rivers and Coastal Waters 
Commission

• State & County Experts
– Maine DEP, Maine IFW, Maine DACF, CCSWCD



Public SEWG Meetings

• Create project webpage on town website

• Notify public

– Advertise on local TV3 

– Notify volunteer groups

– Update town meeting calendar

• Stream live meetings on TV3



Project Scoping
(logic model)

SEWG



Logic Model Assumption #1:
Natural shoreline erosion is a 

community issue in Brunswick.

• Brunswick’s shorelines

– Androscoggin River 

– Freshwater streams

– Coastal wetlands



Androscoggin River

• 13 miles of shoreline
-7 miles of tidal shoreline below Fort Andros dam

• Coastal bluffs (MGS)

• Wildlife habitat (MDIFW)

• Rare plant communities (MNAP)

• Federally protected sturgeon spawning and staging 
grounds, Atlantic salmon run (USFWS/DMR)

• Recreational uses

• Existing development – residences, businesses and 
public infrastructure



Freshwater Streams

• Recreational uses

• Natural value

• Existing and future development:

– Four (4) urban impaired streams (Chapter 502)

• Mare Brook watershed assessment (2016) found 
erosion is a primary stressor to habitat



Coastal

• 37 Miles of southern shoreline 

• State Resource agency priorities

– mapped unstable & highly unstable bluffs

– wildlife habitats

– rare plant communities

• Town priorities  

– commercial fishing, upland development (existing and 
future), and recreational opportunities



Androscoggin River



Freshwater Streams
(Mare Brook)



Long Reach



Mere Point



Maquoit Bay



Upper Maquoit Bay



Middle Bay



Simpsons Point



Woodward Cove



Wharton Point



Breezy Point



Bunganuc Point



Princess Point



Project Scope

• SEWG: Recommended studying all areas of shoreline 
erosion but primarily focus on Brunswick’s coast.

Photo Credit - Glenn Michael (Mere Point resident)



Logic Model Assumption #2. 
Additional information is required for 

local management decisions.

• Restore Americas Estuaries (RAE) Conference
– New Orleans, LA (December 2016)

• Gulf of Mexico Living Shorelines 
• West Coast Living Shorelines
• East Coast Living Shorelines
• New England Living Shorelines…?  Nope.

• Living Shoreline Suitability (2016-2017)
– Project Manager: Pete Slovinsky, MGS 
– GIS score 
– Slope, Plants, Habitat, Aspect, Fetch… 

• CCSWCD / Maine Coastal Program (2017)
– Bluff decision tree and planting guide

• Living Shoreline Pilot Projects (2017-present)
– NOAA Grant – New England states



SEWG:
Coastal Shoreline Erosion Is Systemic 

• Surface water management 
– watershed size, topography, time of concentration (water volume and velocity), slope steepness & length, 

and infiltration

• Soils
– clay and bedrock - limited infiltration but may be reconstructed
– sand and gravel – high erosion when not vegetated

• Wind and wave energy 
– Degree of fetch 

• Upland plants
– Trees may cause or exacerbate instability - existing landslides and leaning trees are field indicators
– Planting plans must be robust for Shoreland Zoning  

• Aspect 
– Slope spring freeze / thaw & plant viability
– Groundwater

• In-resource management – Living shorelines…
– Artificial reef, marsh creation, temporary toe protection, root wads, live stakes, sill, breakwater
– Permits requirements and laws (State NRPA and Shoreland Zoning, Federal Clean Water Act) 

• Shoreline development 
– Policy consideration (draft) - setbacks, plant buffer management, grading, natural functions, commercial 

fishing, upland landowner protection, stormwater management, permanent vs temporary erosion control, 
sediment management, dynamic natural systems & maintenance



Questions?

Call Pete or Troy. 



Dune Restoration
Ferry Beach, Saco

Beach Nourishment
Western Beach, Scarborough

Hybrid bluff stabilization
Royal River, Freeport

Bluff regrading, planting, coir log toe
Bustins Island, Freeport

T. Barry, CCSWCD MEDEP

P. Slovinsky, MGS P. Slovinsky, MGS

Building Resilient Coastal Bluffs –
Living Shorelines – Regulatory Considerations



High Resolution Coastal Inundation Modeling and 
Advancement of Green Infrastructure and Living 

Shoreline Approaches in the Northeast

Partners – NERACOOS, NROC, ME, NH, MA, RI, CT, and universities

Track 2 – Advancing Green Infrastructure and Living Shoreline 
Approaches

• Task 2 – Examine, identify, and address regulatory issues 
associated with green infrastructure/living shoreline practices and 
develop efficiencies for permitting.



Living Shorelines:  Regulatory Considerations

• Convened a Maine regulatory working group involving 
review and commenting agencies, including USACE, 
MEDEP, MELUPC,  MCP,  MGS, MFMP, Submerged Lands, 
MEDMR, and MEIFW.

• Developed an internal state-level memo – Regulatory 
Framework for Living Shoreline Projects in Maine for 
further consideration.

• Held a New England regional workshop (ME, NH, MA, 
RI and CT) on living shorelines trying to identify 
common challenges and opportunities (attended by 
MGS, MEDEP, USACE, Submerged Lands, MEDMR)



Some Maine Identified Challenges and Opportunities

• No “living shoreline” permit.

• Shoreline stabilization projects are permitted on a 
case-by-case basis and don’t pursue understanding 
of cumulative impact.

• Based on existing review process, it’s easier to get a 
permit to install a rip-rap wall above the HAT than to 
pursue a LS project that may extend below the HAT 
(“avoiding” the resource”).

Living Shorelines:  Regulatory Considerations



Some Maine Identified Challenges and Opportunities

• As a result, there are very few on-the-ground 
projects to help better understand the successes 
and failures of LS approaches in Maine, or how LS 
projects may impact existing habitats.

• No consistent monitoring protocol for furthering the 
understanding of the above.

• There does appear to be flexibility in existing Maine 
regulatory structure to allow LS projects to occur.

Living Shorelines:  Regulatory Considerations



Common New England regionally identified Challenges 
and Opportunities

• Lack of a common federal and/or state definition

• US Army Corps NWP 54 (Living Shorelines) –
• can/should aspects of this be incorporated into 

existing state general permits for New England 
states?

• Balancing habitat restoration vs. shoreline 
protection?  When is a LS one or the other?

Living Shorelines:  Regulatory Considerations



• Permitting complexity – “avoiding” the resource –
above HAT, but loss of resource over time.

• Habitat Tradeoffs – past vs. current vs. future 
conditions (heavily dependent upon resource 
agencies)

• Monitoring requirements/understanding of 
impacts of LS vs. traditional approaches (heavily 
dependent upon resource agencies)

• Education on LS approaches (contractors, engineers, 
regulators, municipalities, property-owners)

Living Shorelines:  Regulatory Considerations



Living Shorelines:  Regulatory Considerations

Questions and Discussion?
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