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CREATING RESILIENT INFRASTRUCTURE IN THE FACE OF SEA LEVEL RISE 
 

By 
 

Peter A. Slovinsky, Maine Geological Survey, 93 State House Station, Augusta, ME 04333 
Stephanie M. Wyman, Milone and MacBroom, 121 Middle Street, Suite 201, Portland, ME 04101 

Robert Faunce, Lincoln County Regional Planning Commission, 297 Bath Road, Wiscasset, ME 04578 
Jonathan Edgerton, Wright Pierce, 99 Main Street, Topsham, ME 04086 

Travis Pryor, Wright-Pierce, 99 Main Street, Topsham, ME 04086 
 

INTRODUCTION 
 

This field trip showcases how two mid-coast Maine communities are adapting infrastructure to be more resilient 
to storms and sea level rise.  This trip is mean to continue down Route 1 from Waldoboro (Trip C4-1), and include:  
Stop 1) the Town of Damariscotta’s downtown and public parking lot, located on the Damariscotta River; and Stop 
2) the Town of Wiscasset’s wastewater treatment plant (WWTP) facilities, located adjacent to the Sheepscot River 
(Figure 1).  These infrastructure are critical for daily functioning of the municipalities, and each town has 
undertaken detailed studies of vulnerability to storms and sea level rise and has either developed or is developing 
appropriate adaptation strategies to make the infrastructure more resilient.  The fieldtrip will share how an initial 
Lincoln County-wide vulnerability assessment done by the Maine Geological Survey (MGS) in conjunction with the 
Lincoln County Regional Planning Commission (LCRPC) led to subsequent more in-depth vulnerability and 
engineering analyses completed by Milone and MacBroom, Inc. (in Damariscotta) and Wright-Pierce (in Wiscasset).  
We will also detail how each project engaged the respective communities, and how each project was developed to be 
highly transferable, and have led to similar subsequent efforts in other parts of Maine. 
 

Damariscotta, ME 
 

The Town of Damariscotta, located near the head of the Damariscotta River about 12 miles from the ocean, has 
a rich ship-building history – it was the center of clipper-shipbuilding activity in the 1800s.  It is also famous for 
Native American oyster shell middens dating back 2,500 years, several of which are designated as State Historic 
sites.  It also has a vibrant, thriving downtown that serves as an economic hub to many of its surrounding 
communities.  Central to Damariscotta is its downtown and associated public parking lot, located just south of the 
downtown buildings on Main Street. The parking lot was built using fill that was placed during the construction of 
Business Route 1 in the early 1960s, and a seawall was built to protect the lot.  The parking lot contains water, 
electric, and gas utilities (Figure 2).   

 
Figure 1.  Google Earth image showing the locations of the two stops on the field trip 
in Damariscotta and Wiscasset.  Both stops are along Route 1. 
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Tidal Regime and Flood History 
 
Damariscotta has a semi-diurnal tidal 

regime, with two highs and two lows of 
similar magnitude each day. The mean 
tidal range is 9.3 feet, the spring range is 
10.7 feet and mean tide level is 5 feet 
Mean Lower Low Water (MLLW) 
(NOAA, 2015).  The 2015 predicted 
highest annual tide (or HAT) was 12.1 feet 
MLLW, or around 6.2 feet North 
American Vertical Datum (NAVD) 
(Maine DEP, 2016).  The effective FEMA 
Flood Insurance Rate Map (FIRM) maps 
the parking lot and several downtown 
structures in an A-zone with a 100-year 
(1%) base flood elevation of 10 feet 
NAVD. Ground elevations of the parking 
lot and downtown range from 6.7 to over 
15 feet NAVD.   

 
Town officials and citizens report that the parking lot was badly flooded in January and February 1978 

northeaster’ storm events.  These events reached the 1%, or 100-year, expected water level.  The parking lot is 
known to flood during much smaller events – even just the highest of tides – due to two-way pipes that connect 
drains in the parking lot to the Damariscotta River. 
 

Damariscotta Resiliency Efforts 
 
Through a grant from NOAA and the 

Maine Coastal Program (MCP), the MGS 
worked with LCRPC (MGS and LCRPC, 
2013) to map – on a Lincoln County level – 
potential scenarios of storm surge or sea 
level rise on top of the 2015 HAT of 6.2 
feet NAVD.  It was decided that scenarios 
of 1, 2, 3.3 and 6 feet of storm surge or sea 
level rise would be added to the 2015 HAT 
elevation. These scenarios of sea level rise 
were chosen from NOAA Technical Report 
guidance (NOAA, 2012) for the US 
National Climate Assessment and US 
Army Corps of Engineers sea level 
visualization tool (USACE, 2015). 

 
Resulting inundation data was 

produced in GoogleEarth kml format for 
ease of visualization.  When this inundation 
information was shared with the 
Damariscotta Board of Selectmen (Figure 
3), it was immediately decided that 
additional analyses were needed to more 
accurately determine vulnerability to storms and sea level rise, and subsequent adaptation strategies should be 
developed to protect the parking lot and downtown.  The Town applied for and received a Maine Municipal 
Planning and Assistance Program (MPAP) Coastal Community Grant for engineering services to develop 
appropriate adaptation strategies, and selected Milone and MacBroom, Inc. (MMI) as its consultant. 

 

Figure 2.  Oblique aerial showing Damariscotta public parking 
lot in the mid-1960s after fill was placed.  Note that the seawall 
was not yet completed.  Image from www.playle.com. 

 
Figure 3.  Image showing a scenario of 2 feet of storm surge 
or sea level rise on top of HAT.  Areas of potential 
inundation are shown in blue, and potentially impacted 
buildings in red.  Image by MGS and LCRPC. 

308



 SLOVINSKY, WYMAN, FAUNCE, EDGERTON AND PRYOR C4-15 
 

In consultation with the Town-appointed Flood Resiliency Committee, a scenario of 2 feet of sea level rise on 
top of the 100-year flood elevation (12 feet NAVD) was chosen as the planning scenario by 2070.  MMI undertook a 
more detailed, structure-by-structure, analysis of the potential vulnerabilities to flooding and identified potential 
adaptation strategies that could be undertaken.  This included determining exact elevations of doors, windows, etc., 
in relation to flood levels, and determining appropriate flood mitigation activities.  MMI also considered several 
different town-wide adaptation strategies that included renovating the existing seawall and increasing the elevation 
of the parking lot.  A final MMI report (Milone and MacBroom, 2015) included estimates of costs associated with 
retrofitting each individual building that may be impacted by flooding.  This unique approach had not been 
undertaken before as part of a resiliency analysis in Maine before.  The report also identified locations where 
drainage would need to be improved, areas along the waterfront where either manually operated or automatic tide 
gates could be used, adaptation options to reduce flooding from the northern side of the town, and potential funding 
sources.   

 
After significant engagement through public meetings, the Flood Resiliency Committee solicited additional 

public input through online voting.  The Town then chose to pursue a strategy of: protect the parking lot with a 
sheet-pile bulkhead to 12 feet NAVD (2 feet above the 100-year BFE); increase parking lot elevation to 11.5 feet 
NAVD; improve lot drainage using one-way flapper valves or similar; install two stop-gate structures, one at the 
boat launch and one at the drive at Schooner Landing; and reinforcing the northern side of the peninsula to mitigate 
for potential “backdoor” flooding.  This approach was deemed to best maintain existing public access (and views) of 
the water, reinforce the seawall to withstand higher water levels, alleviate drainage problems in the lot, and 
hopefully remove structures from the 100-year flood zone.   A cross-sectional view of the selected alternative 
strategy for the parking lot is shown in Figure 4. 

 
The Field Trip - Damariscotta 
 
For the Damariscotta portion of the field trip, we will walk to several different stops at and near the parking lot, 

totaling less than 0.5 miles.  We will discuss the county-level study initiated by MGS and LCRPC which led to more 
focused work in the Town, look at at-risk infrastructure, discuss the process of developing viable engineering 
alternatives, the process of public engagement, and present selected alternatives for flood mitigation.  Numerous 
downtown businesses have public restrooms, if needed.  Once the trip is complete, we will return to vehicles and 
continue on to Wiscasset, ME, about 8.3 miles south on Route 1.  See the Road Log for more information. 

 
Wiscasset, ME 
 

Known as the “prettiest village in Maine”, the Town of Wiscasset, located about 13 miles from the mouth of the 
Sheepscot River, has a rich shipping history due to a naturally deep harbor. First settled in 1660, it has well-known 
archaeological sites, and also a thriving downtown strip.  Just to the north of downtown, along the rail line, lies 
Wiscasset’s WWTP.  The plan is located on Cow Island, and serves approximately 14 miles of sewer line (Figure 5).  
The existing plant was upgraded in 1992 and is licensed for a monthly average flow of 620,000 gallons per day 
however, monthly discharges average only about 180,000 gallons per day, or about 29% capacity (Wiscasset, 2016). 

 

 
Figure 4.  Cross-sectional view of the preferred parking lot option fromMilone & MacBroom. 
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Tidal Regime and Flood History 
 
Similar to Damariscotta River, the 

Sheepscot River has semi-diurnal tides, 
with a mean range of about 9.4 feet, 
spring range of 10.8 feet, and a mean 
tide level of 5.0 feet NAVD (NOAA, 
2015).  The 2016 highest annual tide is 
predicted to be about 6.8 feet NAVD 
(MEDEP, 2016).  According to 
available FEMA FIRM data, the access 
road and Cow Island are in an A-zone 
of elevation 10 feet NAVD  (Figure 6).  
Based on information from Town 
officials, the plant itself has not flooded 
in past storm events; however, it is 
clearly at risk due to potential storms 
and sea level rise. 

 
Wiscasset Resiliency Efforts 
 
Similar to Damariscotta, Wiscasset 

participated in the Lincoln County-wide 
vulnerability mapping efforts by MGS 
and the LCRPC.  These efforts showed 
that the WWTP, and an ancillary pump 
station, were most at-risk to storms and 
sea level rise.  Subsequent to this effort, 
the Town, with the help of LCRPC, 
applied for and received funding from 
the Maine MPAP’s Coastal Community 
Grant program for a project titled 
Wiscasset Waste Water Treatment Plant 
Coastal Hazard Resilience Project.  A 
project committee including Town 
representatives, the LCRPC planner, 
and MGS, was formed and a consulting 
engineer – Wright-Pierce – was selected 
to undertake more detailed vulnerability 
analysis and adaptation strategy 
development. 

 
Wright-Pierce (WP) had worked 

previously on a similar project in 
Ogunquit, and was able to transfer much 
of their methodology from that project to the Wiscasset effort.  With input from the Town, the project committee 
decided that WP would investigate the following scenarios for vulnerability of plant infrastructure:   

 
• 13 feet NAVD – derived from the existing FEMA 100-year BFE (10 feet NAVD) plus 3 feet.  This is a 

recommended standard for critical infrastructure like WWTPs from the New England Interstate Water 
Pollution Control Commission, or NEIWPCC (NEIWPCC, 2015); 

• 14 feet NAVD – derived from the above, plus 1 foot sea level rise (low scenario); and 
• 16 feet NAVD – derived from the above plus 3 feet of sea level rise (high scenario).   

 

Figure 5.  Image of the Wiscasset wastewater treatment plant on 
the Sheepscot River.  Image from R. Faunce, LCRPC. 

Figure 6.  Existing FEMA DFIRM shows that the WWTP is in an 
A-zone elevation 10 feet NAVD.  From FEMA Panel 
23015C0243D (7/16/2015). 
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Using these scenarios, WP conducted detailed analyses inspecting the vulnerability of different critical 
infrastructure of the plant and associated pump station, and began to develop adaptation strategies (Figure 7).  This 
project is still underway.  Attendees will be provided with the latest status of the project.   

 
The Field Trip - Wiscasset 
 
The trip at Wiscasset will include stops at the WWTP to show and discuss the methodology of conducting the 

vulnerability assessment, pin-pointing at-risk infrastructure, and determining appropriate adaptation strategies.  We 
will also visit a vulnerable pump station and a recently rebuilt public pier, which was elevated to account for sea 
level rise.  The total walking distance – from start to finish – will be approximately 1.2 miles. Several waterfront (or 
nearby) businesses have bathroom facilities within walking distance, if needed. 
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Figure 7.  Example of transect and elevation data used to determine the vulnerability of a pump station in 
Wiscasset.  The pump station is denoted by a thick dashed black line. The dashed dark blue line is the 100-year 
base flood elevation of 10 feet NAVD; yellow line is 13 feet NAVD; red line is 14 feet NAVD; light blue line is 
16 feet NAVD.  Image from Wright-Pierce. 
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ROAD LOG 
Mileage 
0.0 STOP 1.  (UTM Zone 19N 457,412.871 m E, 4,875,568.383 m N)  Parking lot. 
0.07 STOP 1-A.  Walk along the existing seawall approximately .07 miles. 
0.12 STOP 1-B.  Continue to walk along the seawall about .05 miles to the public boat launch. 
0.17 STOP 1-C.  Walk north approximately 0.05 miles to Misery Gulch. 
0.22 STOP 1-D.  Walk southeast approximately 0.05 miles to the low-point in the parking lot. 
0.34 STOP 1-E.  Walk northeast, across Main Street to Stop 1E, at the northern end of the peninsula. 
0.50 Return to STOP 1 to gather into cars and proceed to Stop 2. 
0.60 Leaving the parking lot, turn left onto Water Street, then left onto Main Street.  
1.0 Follow Main Street to US for 0.4 miles, and turn left onto US 1 Business South. 
1.5 Merge onto US Route 1 South and continue south for 6.8 miles.  
8.3 Turn right onto Railroad Ave to Stop 2.  (UTM Zone 19N, 446,857.757 m E, 4,872,583.348 m N). 
8.4 STOP 2-A.  Walk north on Water Street to the plant on your right. 
9.0 Walk south on Water St and Railroad Ave across Route 1to the public pier, which is STOP 2-B.   
9.6 Return to STOP 2, gather in cars.  End of trip. 

 
STOP LOCATIONS 

 
There are many opportunities in Damariscotta to grab a quick lunch.  Assemble at the Damariscotta public 

parking lot behind the US post office.  Be sure to park in appropriate spots – check for signage!  We will be walking 
from this staging area (Stop 1) to five different sites along the parking lot waterfront, and on the other side of Main 
Street - total distance will be less than 0.5 miles (Figure 8A).  Once the Damariscotta stop is complete, we will 
return to the parking lot, assemble, and drive to the Wiscasset site (Stop 2), about 8.3 miles south on Route 1.  
Wiscasset will include two different stops, with required walking of about 1.2 miles total (Figure 8B). 

 STOP 1:  PARKING LOT.  Park in the public parking lot, as available, and meet near the water behind the US 
Post Office.  From here, we will walk to the different stops. 
 
 STOP 1-A:  SEAWALL.  Walk about halfway along seawall to the stop.  Discuss the project background, 
additional vulnerability and adaptation work, discuss flooding problems. 
 
 STOP 1-B:  BOAT RAMP.  Walk to the boat ramp.  Discuss how utilities and the boat ramp present 
challenges for adaptation. 
 
 STOP 1-C:  MISERY GULCH.  Discuss the history of Misery Gulch, past retrofitting of private 
infrastructure, and proposed adaptation measures. 
 

 
Figure 8 A) Stops at the Damariscotta site visits.  B) Stops at the Wiscasset site visits. 
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 STOP 1-D:  PARKING LOT.  Discuss the challenge of 2-way drainage and structure-by-structure analysis. 
 
  STOP 1-E:  NORTH PENINSULA.  From 1-D, walk north across Main Street to the northern end of the 
parking lot.  Discuss the adaptation strategies for the northern part of the peninsula.  Return to vehicles and depart 
for Stop 2.  Wiscasset is 8.3 miles on Route 1 south.  To reach Stop 2, turn immediately right onto Railroad Ave. 
after going over the Sheepscot River into Wiscasset. 
  
 STOP 2:  PARKING LOT.  Park at the northern terminus of Railroad Ave. and meet the group. 
  
 STOP 2-A:  WASTEWATER PLANT.  Walk to the plant.  Discuss history of the plant, the vulnerability 
assessment methodology, at-risk infrastructure, and initial plans for retrofitting. 
 
 STOP 2-B:  PUBLIC PIER.  Walk south on Railroad Ave., crossing Route 1, to the public pier.  You will pass 
Red’s Eats if you want a snack!  At pier, discuss vulnerability and potential adaptation of pump station and past 
work to create more resilient public pier infrastructure.  Return to vehicles. 
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NOTES 
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