Road Infrastructure Assessment
“Wouldst thou" - so the helmsman answered. -"Learn the secret of the sea?
Only those who brave ils dangers comprehend its mystery!”
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This report was prepared by the Southern Maine Planning and Development Commission under
award CZM NA13INOS4190045 to the Maine Coastal Program from the National Oceanic and
Atmospheric Administration, U.S. Department of Commerce. The statements, findings,
conclusions, and recommendations are those of the author(s) and do not necessarily reflect the
views ol the National Oceanic and Atmospheric Administration or the Department of
Commerce.



Purpose:
This report was generated by the 5aco Bay 5ea Level Adaptation Working Group (SLAWG) for the purpose of

identifying and assessing the potential impacts of several different scenarios of sea level rise or storm surge on
both public and private roads within the Saco Bay region.

The purpose of the Sea Level Adaptation Working Group (SLAWG) is: 1) to review information generated from
the Coastal Hazard Resiliency Tools Project related to sea level rise; 2) to create a Vulnerability Assessment for
Saco Bay, and 3) to develop and implement an Action Plan of strategies for regional solutions. Previously, the
SLAWG completed a Vulnerability Assessment to assess the potential impacts to buildings, roads, and
wetlands of two (2) feet of sea level rise on top of the Highest
Annual Tide (HAT) and the 1% storm stillwater elevation.

The current report expands on this original analysis to include
updated data, and takes a "scenario based approach” to the
analysis, using potential sea level rise or storm surge scenarios
of 1, 2, 3.3, and 6 feet at the time of HAT or during a 1% storm
event. These scenarios are generally considered low,
moderate, and high predictions of potential future sea level
scenarios, and are consistent with predictions from the US
Mational Climate Assessment (Figure 1). This assessment also
provides insight to the potential impacts of landfalling
Category 1 and 2 hurricanes corresponding with mean high
tide. This type of data is integral in developing and updating
evacuation plans in the event of a landfalling storm.

This report can be used to establish a baseline of information for the communities to use both in analyzing
potential road impacts in both short and long-term timescales, and furthering the public conversation on the
potential impacts of sea level rise and storms. SLAWG recommends that the communities use this data to
help guide funding requests for future Capital Improvement Projects in order to be resilient to storms that
may compromise road infrastructure in the near future, and the longer-term impacts of sea level rise.

Methods, Assumptions, and Limitations
The 5LAWG's technical advisor with the Maine Geological Survey used Light Detection and Ranging (LiDAR)
topographic data in conjunction with the following datasets to perform this analysis:

* 2013 highest annual tide (HAT) tidal prediction values the closes tidal prediction stations in Saco Bay
{available from the National Oceanic and Atmospheric Administration's National Ocean Service). These
elevations may vary slightly within each community;

* Published 1% storm (also commonly known as the “100 year storm”) stillwater coastal flood elevations
from each community's effective FEMA Flood Insurance Study (available fram the FEMA Map Service
Center). These elevations vary within each community based an location; and
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« Stillwater “storm tide” (i.e., astronomical tides plus storm surge) elevations derived from the National
Hurricane Center's Sea Lake and Overland Surges from Hurricanes (SLOSH) modeling program. These
elevations vary within each community based on location.

Each of these datasets were imported into a Geographic Information System (GIS), and GIS models were
developed and used to guery the available LiDAR dataset to determine all land areas below the above
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referenced water elevations. These layers were then overlain onto GIS road features available from the Maine
Office of GIS to determine patentially impacted sections of roads. These were summed and tallied for each
community. For each dataset, potential scenarios of 1, 2, 3.3, and 6 feet of sea level rise were then added and
impacts to roads assessed.

S —
Sea Level Adaptation Working Group

Public Infrastructure Assessment Page 2



This analysis is based on several important assumptions, which should be noted.

* The analysis uses what is known as "stillwater” elevations, which are simply static water elevations and
do not account for impacts of waves; thus, some of the impacts along the open coast may be under-
predicted.

+ The analysis does not include the additional impacts of riverine flow or precipitation-driven flooding;

e The simulations of future sea level conditions use a “bathtub” method, which simply assumes that the
topography stays static in the future (i.e., there is no erosion or accretion) and that the water level
simply rises uniformly;

* Tothe maximum extent possible, tidally-unconnected low-lying areas were removed from the analysis;

» The topographic data used, LiDAR, represents a “snapshot” in time of the land surface, and ground
conditions may have changed since data was collected {which was 2006):

# Results from the National Hurricane Center SLOSH modeling include a +20% error, which is the
published inherent potential error of the model; and

* Aroad was considered "impacted” if any portion of the inundation scenario was shown to encroach
onto the road when the scenario was overlain in GIS; a road may not actually be damaged in this case,
but will likely be flooded.

Because of these assumptions and limitations, results from these simulations should be considered for general
planning purposes only.

The Planning Scenarios: Data for Short and Long Term Planning Horizons
As mentioned previously, scenarios of 1, 2, 3.3, and 6 feet of sea level rise were analyzed as part of this study.

SLAWG recommends that these scenarios on top of the HAT be considered for both short and long term
planning purposes. From a sea level rise standpoint, some recent scientific studies suggest that one foot of sea
level rise by the year 2050 is possible based on current ice sheet melting rates coupled with warming and
expansion of the oceans (Rignot and others, 2011). At the same time, these same scenarios correspond very
well with storm surges that have statistically occurred at the Portland tidal station over the past 100 years.
Thus, these same scenarios could serve as proxies for storm surges thot have occurred in the past and might
coincide with higher tides today (Figure 2).

For short-term planning, this analysis also looks at the potential impacts to roads under the current 1% (100
year storm” scenario, which is based off of the stillwater elevations from the February 7, 1978 Northeaster'.

Additionally, the potential impacts from landfalling Category 1 and 2 hurricanes, at the time of high tide, can
be used to assess impacts from an emergency management preparedness standpoint for tropical events that
could occur today.

For longer term planning, each of the sea level rise scenarios used as part of this analysis is considered to be
plausible by the year 2100 in the US National Climate Assessment, These scenarios on top of the 1% existing
storm can be used to assess the potential impacts should a similar event occur after 1, 2, 3.3, or 6 feet of sea
level rise at some point in the future, and is applicable for long term planning efforts.

Thus, a total of 12 different scenarios were used for this analysis — existing conditions for HAT and the 1%
event, existing conditions for a Category 1 and 2 event at mean high tide, and then sea level rise scenarios of

1, 2, 3.3, and 6 feet on top of both the HAT and the 1% event.
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| Time Interval (years) Surge Height (feet) f
1 (100 %) 1.8 .
| 2 (50%) 2.4 |

5 (20%) 3.3
10 (10%) 4.0
20 (3%) 4.7
25 (4 %) 49
50 (2%) 5.6
75 (1.3%) 6.0
100 (1%) 6.3

These numbers‘correfatg relatively well with overall longer B ks @
term sea level rise planning!

Initial results: Analysis of Existing and Potential Future Conditions and Potential Impacts

As mentioned previously, "impacted” sections of road were summed for each of the 12 potential inundation
scenarios, It is important to note that impacts for each road, the summed distance is provided, but that there
rmay be 3 or 4 different sections of road that are potentially impacted to create that summed distance.

Results of the lengths of potentially impacted roads, in miles, for the overall Saco Bay, including all four
communities, are summarized in Table 1.
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CommuinlEy Highest Annual Tide [+ 5LR in feet) 1% Storm Event [+ SLR in feet) Hurricane
HAT |HAT+1|HAT+2 |HAT+3.3 [HAT+6| 1% |1%+1|1%+2|1%+3.3|1%+6| Catl | Cat2
Scarborough 0.1 2.2 4.8 8.3| 17.6] 5.3| &8.0| 109 15.7| 25.6 15.9 29.8
Old Orchard Beach 1.9 33 4.8 7.1 11.0f 54| 7.2| 84| 104| 135 10.5 153
Saco 0.0 0.2 1.0 2.5 450 15 25| 33 4.2 6.0 4.3 7.5
Biddeford 0.1 0.7 1.8 3.6 68 1.7 30 43 58| 88 6.0/ 109
Baywide Totals 2.1 6.5 123 21.5| 39.8| 13.8| 20.8| 26.9| 36.1| 539 36.8) 634

Distances of potential roads impocted in miles
Table 1. Potential distances, in miles, of roads impacted within the entire Saco bay region, under existing and

potential future scenarios of sea level rise.

From a baywide perspective, the majority of potential impacts to roads under existing scenarios (HAT, 1%
storm, and the hurricane events) are within the communities of Scarborough and Old Orchard Beach. For the
existing HAT, impacts are mostly limited to within the Old Orchard Beach Ocean Park area. However, because
a tide gate is used to restrict flow into these areas and can stop inundation up to about 12-12.5 feet MLLW,
these impacts actually do not occur untif the tide gate would be breached or if it were left open. This analysis
assumes that the tide gate would be left open, so results here are a bit misleading, but are still useful from a
planning perspective. Of the 4 communities, overall impacts for both existing and potential future scenarios
are generally smallest within Saco, and highest within Scarborough.

mmunity-based Analysis

The road impacts in each community were classified using a color-coded scheme as shown in Table 2. This
data was reviewed with each Public Works department, and was determined to be a good way of summarizing
the results of this roads impact analysis. Note again that distances are summed lengths of roads that may be
impacted, and may include several sections. The City of Saco decided that the 0-10 ft and 11-50 ft classes be

joined into one class of 0-50 ft.

Some Major
No to little impact Impact Moderate Impact Impact Severe Impact

o0t 1150t 50-100 ft 100-500 ft [ INSODRICIORERRTGTOaaINN

Table 2. Classification scheme used to assess potential impacts to roads.

For each community, tables have been prepared that summarize the potential impacts to roads from each
scenario. The tables include each potentially impacted road name, road classification (by Maine DOT), and the
summed distance (in linear feet) of potential impacts under each scenario. The summed distances may
include several sections of roads impacted. Each community’s table also provides summed distances for the
entire community, at the bottom of the table, for each scenario. These tables are provided in separate
appendices for each community {north to south), as follows:

*  Appendix A — Town of Scarborough

s  Appendix B - Town of Old Orchard Beach
e Appendix C - City of Saco

e Appendix D - City of Biddeford

Sea Level Adaptation Working Group
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Impacts to each community’s roads are discussed in the sections on the following few pages. Please refer to
the tables in the appropriate appendices for each community.

Additionally, the SLAWG technical staff met with the Public Works Directors/Engineers from all 4 communities
individually to review this preliminary data in order to help gather their thoughts on establishing priorities and
basic cost data associated with reconstruction of streets in order to begin a Capital Improvements program on
a regional level for the communities individually and collectively. Highlights of some of these discussions will

be noted.

Scarborough {Appendix A)

Highest Annual Tide Scenarios

Under existing HAT, only 4 total roads (2 public) are impacted, including Sawyer Road and Winnocks Neck
Road, accounting for only 0.1 miles of impacted roads. However, with 1 foot of sea level rise {or storm surge),
this increases to 31 roads, 20 of which are private, for a total of 2.2 miles. As the scenarios increase (for 2, 3.3,
and 6 feet) on top of HAT, the overall number of roads increases significantly to 49, and 72 roads (and 4.8, 8.3,
and 17.6 miles of impacts). The most important potential impacts to public roads are to Route 1, Pine Point
Road, Payne Road, Black Point Road, Winnocks Neck Road, and the Eastern Trail Road.

1% storm scenarios
Under the existing 1% storm, 50 roads may be impacted to some extent. This number increases to 67, 81,

115, and 148 roads under scenarios of 1, 2, 3.3, and 6 feet of sea level rise. The mileage of roads potentially
impacted is 5.3, 8.0, 10.9, 15.7, and 25.6, respectively. The most impacted public roads are similar to the HAT

scenarios.

Category 1 and 2 hurricanes
For a Category 1 event, up to 15.9 miles of road and 163 roads are impacted. Under the worst case scenario (a

Category 2 storm making landfall at high tide), 166 roads and up to almost 30 miles of road are potentially
impacted. Of these, 108 are publicly owned.

Highlights of Discussions with Public Works/Engineering

One of the most vulnerable roads in Scarborough appears to be Route 1, and Pine Point Road (Route 9), both
state roads. The Town works with Maine DOT to maintain Route 1 every few years, as the road appears to be
sinking into the marsh. At Route 9, Maine DOT is working to replace the bridge over the train tracks. SLAWG
and the Town have identified the culvert under Route 9 as an issue, but it will likely not be addressed by
Maine DOT with the bridge reconstruction. Black Point road, identified as a road with severe vulnerability, is
in the towns FY'15 budget to have a portion of that road reconstructed. As part of this exercise it has been
determined by the Public Works Director that by potentially adding additional paverment in one segment of
the road may help delay inundation due to HAT and HAT+1 foot.
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Old Orchard Beach {Appendix B)

Highest Annual Tide Scenarios

Old Orchard Beach’s roads, notably in Ocean Park, appear to be the most heavily impacted under existing HAT
conditions, though that is a bit misleading since the analysis assumes that the tide gate at New Salt Road in
Ocean Park is removed. If the tide gate failed or was not closed correctly (as happened during the Patriots’
Day Storm of 2007), inundation from the normal HAT would impact potentially 32 roads, for a total of 1.9
miles, the most of any community. With increased sea level rise (or storm surge scenariosof 1, 2, 3.3, or 6
feet), those numbers increase to 35 roads and 3.3 miles, 43 roads and 4.8 miles, 57 roads and 7.1 miles, and
92 roads and 11 miles. The maost at-risk major roads include West Grand Ave., East Grand Ave., Temple Ave.,
Milliken St., Seaside Ave., Walnut St., and Randall Ave.

1% Storm Scenarios
Under the existing 1% event, West Grand Ave. and Seaside Ave. are most at-risk, but there are a total of 47

roads impacted, or 5.4 miles vulnerable. With increased sea level rise (1, 2, 3.3, or 6 feet), those numbers
increase to 57 roads and 7.2 miles, 60 roads and 8.4 miles, 105 roads and 10.4 miles, and 106 roads and 13.5
miles. The same roads as under the HAT scenarios are most at-risk,

Category 1 and 2 hurricanes
Under these scenarios, anywhere between 10.5 and 15.3 miles of roads could potentially be inundated to
some extent, with the worst impacts along East and West Grand Avenues.

Highlights of Discussions with Public Works/Engineering

Discussions with Public Works identified that Walnut Street, from Milliken 5t to Portland 5t, is already on the
list of near-term improvements, and consideration could be given to increasing the elevation of Walnut Street.
Other priority roads currently noted for improvements were Temple Street and West Grand Ave,

Saco (Appendix C)

Highest Annual Tide Scenarios

Under the existing highest annual tide, Saco has no roads that appear to be impacted. This increases slightly
to 7 roads and 0.2 miles under a scenario of 1 foot of sea level rise or storm surge. The major road potentially
impacted includes Seaside Avenue (Route 9). With additional increased sea level rise {or storm surge scenarios
of 2, 3.3, or 6 feet), those numbers increase to 20 roads and 1 miles, 29 roads and 2.5 miles, and 37 roads and
4.5 miles. The majority of impacts are in the northern end of Saco, nearest Goosefare Brook, and in the Camp
Ellis neighborhood. Seaside Avenue remains the major road that is most vulnerable under these scenarios.

1% Storm Scenarios

scenarios (1, 2, 3.3, and 6 feet), these numbers increase to 29 roads and 2.5 miles, 34 roads and 3.3 miles, 37
road and 4.2 miles, and 43 roads and 6.0 miles, respectively. Under the higher 2 scenarios, almost all of
Seaside Avenue is inundated, as are most of the side streets in Camp Ellis and Seaside.

Category 1 and 2 hurricanes

Under a Category 1 scenario, about 4.3 miles of roads may be impacted, while under a Category 2 storm, up to
7.5 miles of road may be inundated. This includes almost all roads in the south, almost all of Seaside Ave., and
all roads near Goosefare Brook,
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Highlights of Discussions with Public Works/Engineering

Saco has already taken the steps to abandon a section of Surf Street after the 2007 Patriots’ Day Storm. Saco
has immediately identified a need to consider Ferry Road and Lower Beach Road as near term projects relating
to SLR other than the most immediate need of addressing the Camp Ellis project.

Biddeford (Appendix D)

Highest Annual Tide Scenarios
In Biddeford, approximately 0.1 miles of road, most notably Fortunes Rocks Road and Granite Point Road, are

potentially impacted under the existing HAT. With the addition of 1 foot of either storm surge or sea level
rise, this increases to 0.7 miles from 9 different roads, with the most extensive impacts along Mile Stretch
Road and Granite Point Road. Under the additional scenarios (2, 3.3, and 6 feet), impacts increase to 14 roads
and 1.8 miles, 25 roads and 3.6 miles, and 44 roads and 6.8 miles. Under these scenarios, Fortunes Rocks,
Mile Stretch, Granite Point, and Hills Beach Road are most vulnerable.

1% Storm Scenarios

For the existing 1% storm event, simulations show that 15 roads and 1.7 miles may be inundated, with the
majority of impacts along Granite Point Road, Mile Stretch Road, and Timber Point Road. As sea level rise is
added (1, 2, 3.3, and 6 feet), these numbers climb to 21 roads and 3 miles, 27 roads and 4.3 miles, 42 roads
and 5.8 miles, and 59 roads and 8.8 miles, respectively. Again, Fortunes Rocks, Mile Stretch, Granite Point,
Hills Beach Road, and Timber Point Road are most impacted.

Category 1 and 2 hurricanes
For an existing Category 1 event, approximately 6.0 miles of roads may be impacted. Under a Category 2
storm, this increases to almost 11 miles of roads.

Highlights of Discussions with Public Works/Engineering

Based an discussions, much of Biddeford’s concern is not having the committed daollars to address the
improvements needed. They have identified several areas that could be considered in an incremental manner
to start making progress toward SLR impacts. Those areas include: Mile Stretch Road, Hills Beach Road and
Granit Point/Sea Spray which currently sees over flows at the current HAT levels. A known problem location is
at the eastern end of Mile Stretch Road, which is low-lying and undergoes inundation during highest tides
today.
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Status of Community Resiliency and Adaptation Efforts
Each community, though a member of SLAWG and is working regionally on sea level rise issues, has
undertaken some of its own efforts to further resiliency and adaptation.

Scarborough: Of the four communities, Scarborough appears to be the farthest along in terms of developing
information relevant to data collection and looking at various aspects of sea level rise and storm surge. Not
only has the community been a member of the SLAWG group but they have had additional data gathering and
analysis occurring under a separate grant received as a "Project of Special Merit” from the National Oceanic
and Atmospheric Administration, and administered through the Department of Agriculture, Conservation and
Forestry to assess the potential impacts of sea level rise on marsh migration, since the Scarborough River is
home to the largest expanse of coastal wetlands in the state. There was a previous effort in Scarborough to
implement an increased freeboard standard (see Saco, below), but that was met with some opposition in the
general public until the preliminary FEMA floodplain map process was resolved. Scarborough, to date, has not
undertaken any municipal ordinance changes relevant to sea level rise or storm surge.

Old Orchard Beach: In Old Orchard Beach, there has been a focus on resiliency efforts in the Ocean Park
neighborhood, at the southern end of town, adjacent to Goosefare Brook. This community was heavily
impacted by ocean flooding during the Patriots’ Day Storm of 2007. This helped spearhead the Town's efforts,
including involvement in SLAWG. Since then, the town has been an active SLAWG participant, and was one of
two SLAWG communities (with Saco) to remap its regulatory Shoreland Zone using HAT data and LiDAR. It has
also undertaken efforts for flood control Walnut Street through the dredging of the freshwater channel
leading to Jones Creek, and has investigated flood control berms around New Salt Road. Also, Old Orchard
Beach is currently updating its Comprehensive Plan and is considering the subject of SLR within the context of
the document.

Saco: Saco has been extensively involved in coastal hazard and resiliency issues for many years, mostly
through the Camp Ellis neighborhood and the federal US Army Corps of Engineers project associated with the
Saco River jetties. These efforts have touched mostly on shoreline protection and jetty modification to
mitigate for the erosion caused by the federal jetty at Camp Ellis. In 2009, the City decided to remove a
section of Surf Street, after it was extensively damaged by the Patriots’ Day storm of 2007. This section of Surf
Street was being damaged each year. Saco was the first community in the State, and in the northeast, to
implement a floodplain management ordinance that included three feet of freeboard (this effort was
attempted in Scarborough as well). In addition, Saco, like Old Orchard Beach, used the LiDAR-derived Highest
Annual Tide to remap its regulatory Shoreland Zone.

Biddeford: Biddeford has been a member of SLAWG since its inception, and has held some public discussions
on sea level rise impacts within the community. The community has not undertaken any modifications to
existing ordinances to account for sea level rise or storms, and has not created any new ones to date.
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Suggestions for Moving Forward

The SLAWG makes some of the following suggestions for moving forward with this assessment.

Start small but think big. Criginally, SLAWG hoped to investigate not only potential road impacts, but impacts
to associated utilities such as stormwater, sewer, culverts, etc. SLAWG decided, at this point, to focus solely
on road impacts. However, communities should consider the impacts to larger associated public infrastructure
systems, and the different players (local, regional, and state) that may need to be involved. Considering
infrastructure improvements to at-risk roads only will automatically bring many of these other systems into
consideration.

Act locally but think regionally. This assessment was prepared for each community individually, and each
community has its own set of issues to deal with, and in most cases, will choose to undertake adaptation on its
own. However, storm surge and sea level rise related impacts do not know geopolitical boundaries, and there
are many streets that are interconnected between communities, creating o networked, regional issue. |t will
make sense for neighboring communities that share roads to coordinate and plan improvements together to
the extent practicable. Specifically, abutting communities should work together to evaluate evacuation routes
to determine if the current routing system makes sense or should other alternative be considered. Impacts of
Category 1 and 2 Hurricane events need to be consider closely buy Emergency Management Agencies. The
EMA’s should coordinate Table top exercises on a yearly basis to determine the sufficiency of the evacuation
methods and routes in order to move people out of harms way in an early and orderly fashion since the storm
events will critically impact those designated evacuation routes.

Consider different timeframes in planning and planning goals. The datasets used to assess road vulnerability
to sea level rise and storms considers several different planning horizons - both short and long term. Ina
short-term sense, existing condition scenarios such as Highest Annual Tide, the 1% event, and landfalling
hurricane events illustrate currently vulnerable infrastructure. That said, it is unlikely that communities would
try to engineer structures to withstand a landfalling Category 2 storm; instead, that data should be used more
for evacuation planning purposes. The “sea level rise” scenarios of 1, 2, 3.3, and 6 feet on top of the Highest
Annual Tide can be used for both short and long term planning. Shart-term in the sense that each of these
scenarios could statistically occur as storm surge on top of the existing highest annual tide today. This would
result in inundation of a road surface, but not for long periods of time. From a sea level rise planning
standpoint, consideration of one foot of sea level rise by the year 2050, and the potential for 2-3 feet, and
maybe more, are good short and long-term planning horizons. Communities need to continue to be diligent
in designating CIP projects to the list that will address Sea level rise and storm events in the future.

Consider regulatory environmental factors. Consider regulatory environmental factors. SLAWG examined
(as an example the Highest Annual Tide plus 3.3 foot scenario) some of the potential constraining
environmental factors to engineering or adaptation efforts of municipal roads. These included whether or not
the road is located within a regulated coastal sand dune (either frontal dune, D1, or back dune D2, or in an
Erosion Hazard Area, or EHA); or the existing mapped 100-year floodplain, per the preliminary FEMA maps
{either a VE-zone, AQ-zone, AE zone, 0.2 percent chance or 500-year zone, or an X-zone, outside of the 500-
year floodplain). This will help guide how a road may be adapted under existing regulatory language. The
results of this analysis are provided behind each table in the appendix designated by community. Any
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improvements should be sure to meet other environmental or regulatory constraints such as habitat, shoreland
zoning, and other Land use related regulatory requirements.

Continued Education is required. Continued education of citizenry is required in order to educate the public
on impacts to the infrastructure and the financial implications of doing nothing.

On going infrastructure analysis. Additional study is required in order to look at the other infrastructure
pieces such as sewer treatment plants, pump stations, etc...
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Appendix A: Assessment of Potential Impacts to Roads: Town of Scarborough

No to little Some Moderate
impact Impact Impact

Major Severe
Impact Impact

11-50ft  50-100ft  100-500ft

* or entire road

Highest Annual Tide (+ SLR in feet)

1% Storm Event (+ SLR in feet)

Hurricane

Road Name Road Class
Alden Ln Private
Arrowhead Ln Private
Ashton 5t Local
Autumn Ln Private
Avenue 1 Local
Avenue 2 Local
Avenue 3 Local
Avenue 4 Local
Avenue 5 Local
Avenue 6 Local
Avenue 7 Local
Avenue B Private
Bay St Local
Bayberry Ln Local
Bayview Ave Local
Baywoods Dr Local
Beach 5t Local
Beech Ridge Rd | Minor Collector
Birch Ln Private

Black Point Rd

Major/urban collector

Black Rock Rd

Private

Blaine Ave Private
Bliss St Local
Bornheimer FI Local
Campus Dr Private
Canterbury Ln Private
Catherine Dr Local




Highest Annual Tide (+ SLR in feet)

1% Storm Event (+ SLR in feet)

Hurricane

Notolittle Some
impact Impact

Road Name Road Class

Cattail Ln Private
Cedar Cir Local
Champion 5t Local
Chase Deer Ln Private
Claudia Way Private

| Clay Pits Rd Local
Clearwater Dr Local
Cloutier Ln Private
CoachlanternLn E Local
Coachlantern Ln W | Local
Cottage Ln Private
Coulthard Farms Rd | Local
Country Club Rd Private
Dover 5t Local
Driftwood Ln Local
Dunefield Ln Local
Dunstan Landing Rd | Local
E Grand Ave Major/urban collector
Eastern Rd Marsh Private/Local
Eleventh St Local
Emily Way Private
Farmhouse Rd Local
Fern Cir Local
Ferry Rd Private
Fogg Rd Local
Garrison Ln Private
Gorham Rd Minor arterial
Grandview Dr Local
Granite St Local

Moderate im_.oq

Impact Impact

* Ar ontice rood




Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane

Road Name Road Class HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl | Cat2
Greenwood Ave Local 215 321
Hackmatack Dr Local 7660 61 | 450 | 101
Hampton Cir Local 20 36 35
Harmon St Private L 267
Harmons Is Private s
Hawthorn Cir Local i As7
Hemlock Cir Local eI 70
Higgins Creek Rd | Private - 266 69 | 250 | 347 | 2 420
Horseshoe Dr Local
Hummingbird Ln Private
Hunnewell Ave Private s8 | 135 | 215 | 344 [167] 207 | 260 | 313 | 426 | 321 | 479
Hurdle Fence Rd Private 33 296 305
Indian Woods Rd | Private 89 ST
Iris Dr Local 21 . 301
Jones Creek Dr Local 64 43(
Kent St Local e 37
Kimball Dr Local
King St Local ool
Kingfisher Dr Local 69
Lane By The Sea Private 36 72 38 | 67 | 154
Lincoln Ave Local _EET
Longwave Pl Private [E219]
Manson Libby Rd | Private 7 : 84
Marginal Way Private 15 65 | 259 63 | 261
Massacre Ln Private 54 | 236 38:
Melbourne Dr Local 59 [ESNO0N
Milliken Rd Local 399 [179| 242 | 345 | 301 | 494 |
Moonlight Dr Private S5y
Moors Point Rd Private 412 79 q.hwﬂu 280 | 498
MNotolittle  Some Moderate Major Severe

.Eﬂmﬂ Impact Impact Impact Impact
—— —

* e onticre roond




Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Class HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl _ Cat2
Morning St Local 344 32 | 371 | 494
Ninth St Local 74 5 50 RS
Nonesuch Cove Rd | Local a7n
Oak St Local ~ 10l ; il
Ocean Ave Local 93 366 05 | 24
Oceanwood Dr Private 72
Old Blue Point Rd | Local s
Old Colony Ln Private 12330 352
Old County Rd Local
Old Neck Rd Local
Olde Mill Rd Local 199 90 ;
Orchard St Local 46 76
Oriole Way Private 249
Osprey Ln Private B o i BT 44; 40 49
Partridge Ln Local 35
| Payne Rd Major/urban collector
Pearl 5t Local 38
Phinneas Ln Local ) 99
Pillsbury Dr Local
Pine Point Rd Major/urban collector
Pine St Local 129 82 297 | 81 | 297
Pinewood Cir Private 66 7
Pintail Point Dr Local 52 38 e
Pleasant Hill Rd Major/urban collector 49 = 424
Plover Ln Local 11
Primrose Ln Local 33
Prospector Ln Local 173
Reef Ln Private 117
Rhonda Dr Local i
No to little Some Moderate Major Severe
impact Impact Impact Impact

o @i eoveed




Road Name

Road Class

Highest Annual Tide (+ SLR in feet)

1% Storm Event (+ SLR in feet)

Hurricane

River Bend Ln

Private

River Sands Dr

Local

Rose Hill Way

Local

Ross Rd

Local

Roundabout Dr

Private

Route 1

Minor arterial

Running Tide Dr

Private

Saccarappa Ln

Local

Sandpiper Cove Rd

Private

Sandy Point Rd

Local

Sargent Rd

Local

Sawvyer 5t

Local

206

Scottow Hill Rd

Local

Sea Meadows Ln

Private

Sea Rose Ln

Local

Seavey Landing Rd

Local

Shipwreck Ln

Local

Smithers Way

Private

Snow Canning Rd

Local

Southgate Rd

Local

Sprague Way

Private

Spruce Cir

Local

Spurwink Rd

Major/urban collector

Starbird Rd

Local

Stone Rd

Private

Strawberry Fields Ln

Private

Summerfield Ln

Private

Tall Pines Rd

Local

Tasker Ave

Local

No to little
impact

Some
Impact

11-50 ft

Moderate
Impact

Major
Impact

Severe
Impact

F e prbire roodd

HAT | HAT+1 | HAT+2 | H

246

70

62

AT+3.3 | HAT+6

1%

7

1%+1 | 1%+2 | 1%+3.3 | 1%+6

Catl | Cat2
25
ET

36

16

26

98

61

63

73

316

ol

420
51
62




Highest Annual Tide (+ 5LR in feet) 1% Storm Event (+ SLR in feet) Hurricane

Road Name Road Class HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% 1%+ 1%+2 | 1%+3.3 | 1%+6 Cat1 Cat2
Tenney Ln Local | TR — e —

Tenth 5t Private

Thomas Dr Local

Tide Mill Ln Private

Trostle Ln Private

Val Ter Local

Verrier Ln Private el P e
Vesper 5t Local

Virdap St Private

Washington Ave Local

Whispering Surf Ln | Private

Whistler Lndg local |

White Sands Ln Private

Wildrose Ln Private =
Wiley Way Private

Willowdale Rd Local

Winnocks Neck Rd Local

Winnocks Neck 5q | Private

Wood Ln Local ==

Woodrock Dr local |

Woodside Dr Local

Woodview Dr Local

Wynmoor Dr Local Ryl e _ ] SR bt
TOTALS (in feet) 355 | 11871 | 25357 43809 93122 | 27922 | 42501 | 57729 | 83043 | 135081 | 84185 | 157524
TOTALS (in miles) 0.1 2.2 4.8 83 17.6 5.3 8.0 10.9 15.7 25.6 15.9 29.8

NOTES: Highest Annual Tide based on the 2013 predicted value from NOAA for tidol stations in the community
All distances referenced are in lineor feet of road, unless otherwise

specified

A combination of Maine £911 Roads NextGen and Maine DOT Roads layers were used for the analysis
Notolittle  Some Moderate Major Severe

Impact Impact Impact Impact

* or entire rood




Example of Regulatory Restriction Analysis for HAT + 3.3 ft Scenario - Scarborough, ME

Length of | Existing* Flood Dune
Road Name Road Class Road (ft) Zone Bounds**
Arrowhead Ln Private 355 AE D2
Avenue 1 Local 235 AE i | D2
Avenue 2 Local 228 AE D2
Avenue 3 Local 255 AE D2
Avenue 4 Local 371 AE D2
Avenue 5 ) Local 448 | AE D2
Avenue 6 Local 233 AE D2
Avenue 7 Local 155 AE D2
Avenue B N Private 29 AE
Bayview Ave Local i 474 AD, AE D2, EHA
Baywoods Dr Local 27 -
Birch Ln B Private 97
Black Point Rd Major/urban collector 2998 AE, 0.2 PCT, X
Black Rock Rd Private 1524 VEAE D1, D2
Blaine Ave Private 85 0.2 PCT, X D2
Cedar Cir Local 70 ..
Champion 5t Local 387 AQ, AE D1, D2, EHA
Chase Deer Ln Private 66 AE,X
Clay Pits Rd Local 1101 AE
Driftwood Ln Local 312 | AE D2
| Dunstan Landing Rd | Local o 33 AE, X
Eastern Road Marsh | Private/Local 4235 AE N
Fern Cir Local 25 0.2 PCT, X
Ferry Rd Private 262 AE D2 3
Fogg Rd Local 41
Garrison Ln Private 683 AD, AE D2, EHA )
Harmons Is Private 705 AEX
Hawthorn Cir Local 357 0.2 PCT
Hemlock Cir Local 291 0.2 PCT N -
Hunnewell Ave Private - 215 AE
Jones Creek Dr Local 1191 AE p2 ]
Kent 5t B Local 83 AD,AE D2, EHA
| King 5t Local 1586 | AE D2
Lane By The Sea | Private 72 AE, 0.2 PCT D2
Marginal Way Private 259 WVE
Massacre Ln Private 973 AE 02 o
Melbourne Dr Local 52 | X
Milliken Rd Local 234 AE
Morning 5t Local 344 A0,0.2 PCT D3 EHA. |
Ocean Ave Local 93 AE




Old NeckRd | Local 804 AE, X -
Osprey Ln Private 442 AE _
Partridge Ln Local 1 698 AE, 0.2 PCT, X
| Payne Rd Major/urban collector 1516 AE,X :
Pine Point Rd __Maiﬂrfurban collector 4766 AE, 0.2 PCT, X D2
River Bend Ln Private ) 250 AE -
Ross Rd Local 56
Roundabout Dr Private 469 AE
Route 1 Minor arterial 3625 | AE, 0.2 PCT
Saccarappa Ln Local 655 AE,X D2
Sargent Rd Local 137 AE, X | =
Sawyer 5t Local 973 AE
Scottow Hill Rd Local 235 AE, X
Sea Meadows Ln Private i 0.2 PCT D2
Seavey Landing Rd Local 96 AE, 0.2 PCT
Shipwreck Ln Local i 449 AD | D1, D2, EHA
Snow Canning Rd Local 1280 AE, X )
Southgate Rd Local _ 143 AE, 0.2 PCT
Spurwink Rd Major/urban collector 12 AE, 0.2 PCT
Starbird Rd . Local 634 | AE, X
Tall Pines Rd Local 142
Tasker Ave Local 147 AE, 0.2 PCT D2
Tide Mill Ln Private 257 AEX
Vesper 5t Local 3 628 AD, AE, X D1, D2, EHA
Virdap 5t - Private 352 | AO,AE D2, EHA
Whispering Surf Ln Private 82 AE
White Sands Ln Private 302 AO, AE D2
Wiley Way | Private 722 AE, X |
Willowdale Rd Local i 69 AE, X
Winnocks Neck Rd Local 2436 | AE, 0.2 PCT, X
Woodside Dr Local 121 AE

* analysis based an preliminary FEMA Flood Mapping products from 2013
** analysis based on the effective coostol sand dune boundaries, os delineated by MGS

Symbaol
o1 Frantal Dune
D2 Back Dune

Explanation

EHA Erosion Hazard Area (all D1in EHA)

VE V-zane, known elevation

AD AO zone

AE A-zone, known elevation

A A-zone, unknown elevation
0.2PCT between 100 and 500 yr flood zone

X above 500-yr flood zone
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Appendix B: Assessment of Potential Impacts to Roads, Town of Old Orchard Beach

No to litte Some

Moderate  Major
impact Impact Impact Impact

Severe
Impact

11-50ft  50-100ft 100-500ft
* or entire rood
R N R s Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane

HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl | Cat2
ALDINE TERR Local e N 37 R | 37
ANCONA AV Local (b T, b
ATLANTIC AV local | 25
AZALEA ST ocal [
BAKAM ST Local
BAY AV Local
BEACH 5T Local
BEATRICE WY Local
BOISVERT ST local [
BRADBURY ST Local
BRIDGE 5T Local
BRISSON ST local |
BROWN ST local  |EESUEaRSeaiest GO 51 | coie
CAMP COMFORT AV logal  [FiniSi e e s ]
CARL SMITH RD Local
CARLL AV Local
CASCO AV Local
CASCO AV EXT Local
CLEAVES 5T Local
COLBY AV Local
CONN AV Local
CONN AV EXT Local
CONNECTICUT EXT Local
CORTLAND ST Local RIS 23
DUBE AV Local I
DUNE ST Local
DUROCHER 5T Local



Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Class T T
HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | cat1 | Cat2
E GRAND AV Major/urb collector |
ELEVENTH AV Local B o R Cof S e
FERMALD ST Local |- S ity A
FIRST 5T Local
FOOTE ST Local
FOURTH AV Local
FOURTH 5T Local
FRANCIS 5T Local
FREE ST Local
GRAHAM 5T Local
GRANDVIEW AV Local
HAMPTON AV Local
HARRISBURG ST Local = R T
HEATH ST Local
HOFFMAN AV lecal R 192 | 307 S
IMPERIAL ST Local o
ISLANDVIEW AV Local
KING ST Local R A L L e R e R T
KINNEY AV Local
LADD AV Local
LITTLE RIVER RD Local
MAINE AV Local
MARSHVIEW RD Local
MASS AV Local
MCNALLY WY Local USRS s e o
MILLIKEN RD Local
MILLIKEN 5T Local
MORRISON 5T Local
MULLEN 5T Local

No to little Some Moderate Major Severe
impact Impact Impact Impact Impact

0ft  11-50ft  50-100ft 100-500ft
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Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Class
HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl | Cat2

NEW SALT RD Local
OCEAN AV Local
OCEANA AV Local
ODENA AV Local
ODENA AV EXT Local g e A e
ODESSA AV Local
OLD ORCHARD RD Major/urb collector
OLD ORCHARD ST Local
OLD ORCHARD ST Major/urb collector o 5y}
PARCHER AV local [
PAVIA AV Local
PEARL AV Local
PIERCE 5T Local T Crra e [ My L B e g
PORTER RD Local .
PORTLAND AV local |
RANDALL AV Local
REGGIO AV Local
ROANOAKE 5T Local
ROSEWOQOD 5T Local
ROSS RD Local
ROUSSIN 5T Local
SAUNDERS AV Local
SCOLLARD RD Local
SEABREEZE AV Local
SEACLIFF AV Local
SEASIDE AV Local
SEAVEY ST Local
SEVENTH AV Local
SIXTH AV Local |
Notolittle  Some Moderate Wajor Severe

impact Impact Impact Impact Impact

11-50ft

* or entire road




Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ S5LR in feet) Hurricane
Road Name Road Class
HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl | Cat?
STAPLES ST Local : B o
STAPLES ST EXT Local 297 B 141 | 269 | "325 | 271 | 325
SURFSIDE AV Local 63 8 | 101 | 487 Gt
TEMPLE AV Local 91 238 | 304 458 362 | 457
TEMPLE AV Major/urb collector | 229 548
TIOGA AV Local 138 196 232 409 366 | 415 | 448 496
TIOGA AV EXT Local 33 | T 2ie Ry 271 | 392
TRAYNOR ST Local 71 15 T 14 271
TRIPOLI AV Local Bl T e | e 248 | 259 | 274 | as1 496
| TUNIS AV Local 133 | 187 | 220 | 244 | 301 | 228 | 252 | 268 | 289 | 385 | 301
UNION AV Local X 70 58 143 | 209
UNNAMED B Local - i 49 287 129
| W GRAND AV Major/urb collector
WALNUT ST Local
WALNUT ST Major/urb collector | 62 84 100 IS 105165 FoTol
WAVELET ST Local 21904 7ol
WEYMOUTH AV Local 102 281 340 400 354 | 407
WILLOW CREEK LN | Local 7] z 348
WINONA AY Local
WINTERGREEN ST | Local 231 272 352 | 250 | 280 | 319 | 346 | 433 | 349
YORK ST Local 22 264 | 264
TOTALS (in feet) 10274 | 17682 | 25139 | 37507 | 57971 | 28418 | 38086 | 44155 | 54836 | 71399 | 55577 | 80575
TOTALS (in miles) 1.9 3.3 4.8 74 11.0 | 54 | 7.2 8.4 104 | 135 | 105 | 15.3

NOTES: Highest Annual Tide based on the 2013 predicted value from NOAA for tidal stations in the comm urity
All distances referenced are in linear feet of road, unless otherwise specified

Mo to little

Some
Impact

Moderate
Impact

Major
Impact
50-100 ft mﬁmﬂm#

Severe
Impact

* or entire rood




Example of Regulatory Restriction Analysis for HAT + 3.3 ft Scenario - Old Orchard Beach,

ME
Length of | Existing* Dune
Road Name Road Type Road (ft} | Flood Zone | Bounds**
ANCONA AV Local 468 AE D2
[BAKAMST  [local | 172 |ae 02
BEATRICE WY Local 67 AE | D2
BRADBURY 5T Local 192 AE
[ CARLLAV | Local 223 | A€
CASCO AV Local 439 AE D2
CASCO AV EXT Local 497 AE D2
COLBY AV Local 1741 AE D2
CONN AV EXT Local 342 AE
E GRAND AV Major/urb collector 4085 AE D2
FOOTE ST Local 537 AE
FOURTH 5T Local 879 AE
FRANCIS 5T Local 398 AE
FREEST |ocal 930 | AE
GRAHAM 5T Local 70 AE D2
GRANDVIEW AV Local 91 AE D2
HAMPTON AV Local 360 AE D2
HOFFMAN AV Local 192 AE
IMPERIAL 5T Local 31 AE
ISLANDVIEW AV Local 136 AE D2
LADD AV Local 127 AE D2
LITTLE RIVERRD | Local 730 |AE | D2
MAINE AV Local 387 AE B
| MARSHVIEW RD Local 299 AE
MASS AV Local 136 AE
MILLIKEN RD Local 485 VE, AE D1, b2
MILLIKEN ST Local 1988 |AE
NEW SALT RD Local 286 VE, AE 01, D2
OCEANAAY | Local 1011 | AE D2
ODENA AV Local 21 AE D2
ODESSA AV Local 619 | Af D2
PARCHER AV Local 92 AE D2
PAVIA AV Local 426 AE D2
PORTER RD Local 458 | VE,AE | D1,D2
RANDALL AV Local 1682 AE o2 B
REGGIO AV Local 203 AE D2
ROANOAKE 5T Local 256 | AE D2
ROSEWOOD 5T Local 103 AE D2
ROSS RD Local 486 | AE, X




SEABREEZE AV Local 192 | AE D2
SEASIDE AV Local 2785 AE D2

SEVENTH AV Local 357 AE

SIXTH AV Local 605 | AE

SURFSIDE AV Lﬂ(:_.'il 487 VE, AE D1, D2
TEMPLE AV Major/urb collector 1131 AE Dz

TEMPLE AV Local 458 | AE 02
TIOGA AV Local B 409 AE D2

TIOGA AV EXT Local 375 AE

TRIPOLI AV Local 259 | A€ lo2
TUNIS AV local 244 | AE D2

W GRAND AV Major/urb collector 3553 VE, AE D2

WALNUT ST Local 1099 |[AE  |p2
WALNUT 5T Major/urb collector 154 AE

WAVELETST | Local 219 | A€ D2
WEYMOUTH AV | Local 400 | A€ 02
WINONA AV Local 1663 AE D2
WINTERGREEN ST | Local 272 AE

* analysis based on prefiminary FEMA Flood Mapping products from 2013
** analysis based on the effective coastal sand dune boundaries, as delineated by MGS

Symbol Explanation

D1 Frontal Dune

D2 Back Dune

EHA Erosion Hazard Area (all D1in EHA)
VE V-zone, known elevation

AO AO zone

AE A-zone, known elevation

A A-zone, unknown elevation

0.2 PCT between 100 and 500 yr flood zone

X above 500-yr flood zone
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Appendix C: Assessment of Potential Impacts to Roads, City of Saco

No to some Moderate Major
impact Impact
50-100 ft

*or entire road

Highest Annual Tide (+ SLR in feet)

Hurricane

Road Name Road Class
ABBY LN Local
ATLANTIC WY Local
BAY AV Local
BAY VIEW RD Local
BAYVIEW RD Major/urb collector
BEACH AV Local
BEACON AV Local
| CAMP ELLIS AV Local
COTTAGE AV Local
COURTLYNN CIR Local
COVE AV Local
CURTIS AV Local
DUNE AV Local
EAGLE AV Local
EASTERN AV Local
FAIRHAVEN AV Local
FERRY LN Local
FERRY PARK AV Local
FERRY RD Major/urb collector
FRONT 5T Local
| HARRIMAN FARM Local
ISLAND VIEW AV Local
ISLAND VIEW ST Local
KING AV Local
LANDING RD Local
LIGHTHOUSE LN Local
LOWER BEACHRD | Local




Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Class HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl | Cat?
MAIN AV Local 195 276
MARSHWOOD CIR | Local 53 Nl 19
MEADOW AV Local
MORRIS AV Local 103 93 139 | 102 | 301
NORTH AV Local
OCEANSIDE DR Local
OLD ORCHARD RD | Major/urb collector
OUTLOOK AV Local 105 141 | 205 | 118 | 143 | 167 | 200 201
PALMER AV Local ki
PEARL AV Local A 56 103 1 100
PINE RIDGE RD Local
PINE TREE AV Local T o 232 | 496
PINEY WOODS RD | Local 2040 472
POND AV Local . 32
RIVERSIDE AV Local 92 | 301 s e ey
SALTAIRE AV Local s 52 | 256
SEASIDE AV Major/urb collector 276
SHORE AV Local eval R i) e 409 | 450 | 495
SUNRISE AV Local 65 120 59 90 | 115 | 325 | 112 | 448
SUNSET AV Local P23 | Trssi D294 Pk [ase ) ixz0 | 1eaTs Eor1a
SURF ST Local E4S00S 62 | 361 206
SYLVAN AV Local 67 . 212
WEST AV Local | 333
WILDWOQOD DR Local ; e
TOTALS (in feet) 0 | 1142 | 5050 | 13168 | 23544 | 7719 | 13339 | 17452 | 22272 | 31648 | 22677 | 39478
TOTALS (in miles) 0.0 | 0.2 1.0 2.5 45 | 15 | 25 3.3 4.2 6.0 | 43 7.5

NOTES: Highest Annual Tide based on the 2013 predicted value from NOAA for tidal stations in the community
All distances referenced are in linear feet of road, unless otherwise specified
The City af Saco requested that the classification scheme to include 0-50 feet as no to little impact instead of 0-10 ft

No to some  Moderate Major Severe
Impact Impact Impact
100-500 ft

et el

*or entire road




Example of Regulatory Restriction Analysis for HAT + 3.3 ft Scenario - Saco, ME

Length
of Road Existing* Dune

Road Name Road Class {ft) Flood Zone | Bounds**
BAY AV Local 378 VE, AE D1, D2
BEACH AV Local 86 AE D2
BEACON AV Local 66 | AE | b2
CAMP ELLIS AV Local 754 | AE | p2 i
COTTAGEAV | Local | 49 |aE D2
COVE AV Local 273 | A€ [p2
CURTIS AV Local 56 AE D2
DUNEAV  |local | 298 | e D2
EAGLE AV Local 26 AE D2
EASTERN AV Local 110 VE, AE D2
FAIRHAVEN AV Local a7 | At D2
FERRY RD Major/urb collector 313 AE D2
FRONT ST Local 247 0.2 PCT, X D2
LOWER BEACH RD | Local 135 [AE | D2
MAIN AV Local 185 AE D2

| MEADOW AV Local 108 | AE D2
NORTH AV Local 755 | VE, AE D1, D2
OUTLOOK AV Local 141 AE D2
PALMER AV local 635 | A D2
PINE TREE AV Local 493 | AE D2
PINEY WOODS RD Local 503 AE D2
RIVERSIDE AV Local | 301 |AE D1, D2
SALTAIRE AV Local 248 AE D2
SEASIDE AV | Major/urb collector | 5562 | VE, AE, X D2
SHORE AV Local 447 AE D2

| SUNRISE AV Local 65 | At D2
SUNSET AV Local 155 AE D2
SURF 5T Local 10 VE D1
WEST AV | Local 712 | AE D2

* analysis based an prefiminary FEMA Flood Mopping products fram 2013
** analysis bosed on the effective coastal sand dune boundaries, as delineated by MGS

Symbal Explanation
o1 Frantal Dune
D2 Back Dune
EHA Erosion Hazard Area [all D1 in EHA)
VE V-zone, known elevation
AD AD zane
AE A-zone, known elevation
A A-rone, unknown elevation
0.2 PCT between 100 and 500 yr flood zane

X above 500-yr flood zone






Appendix D: Assessment of Potential Impacts to Roads: City of Biddeford

Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Type | HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Catl | Cat?

Bay — Bl Sk Aot it el L st Bl i

Bayberry Rd Local

Beach Ave Local

Beach House Ln Local

Beach Rose Way Local

Brackett Point Rd Local

Breakwater Ave Local

Bridge Rd Secondary

Channel Cove Ln Local

Cleaves 5t Local

Clifford St Local

Crane Ave Private

Crestwood Dr Local

Deerwander Rdg Local

E Crescent Cove Ln Local

Edgewater Pl Local

Elizabeth Rd Local

Elphis St Local
| Fifth St Local

First 5t Local

Fortunes Rocks Rd Local

Fourth 5t Local

Gilbert PI Local

Golden Ave Local

Goldthwaite Ln Local {

Notolitle  Some Moderate Major Severe

impact Impact Impact Impact Impact
o s p——

*or entire rood




Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Type | HAT | HAT+1 | HAT+2 | HAT+3.3 | HAT+6 | 1% | 1%+1 | 1%+2 | 1%+3.3 | 1%+6 | Cat1l | cat2
Granite Point Rd Local ﬂ:ﬁrl
Heather Ln Local
Heron Cv Local
Hills Beach Rd Local
Ice House Rd Local
Island View Dr Local R R
Juniper Ln Local
Landing Way Local
Leighton Point Ln Local
Lester B Orcutt Blvd | Local
Lily Pond Ave Local o
Lindsay Ln Local
Long Ave Local
Maddox Pond Rd Local
Main S5t Secondary R T T L o e o e
Marblehead Ln Local s e e o SR S e e v e b0 S =l o T
Marsh View Dr Local
Meetinghouse Rd Local
Mile Stretch Rd Secondary
Moore Ln Local
Ocean Ave Local e
Ocean Edge Ln Local
Ocean Spray Ave local |
Ocean View Dr local |t R TR e et s e o e
Old Kings Hwy Local
Old Pool Rd Local
Peter Pond Ln Local
Pike 5t Local
Pleasant Ave Local -
Mo to little Some Moderate Major Severe

impact Impact Impact Impact Impact

i s it



Highest Annual Tide (+ SLR in feet) 1% Storm Event (+ SLR in feet) Hurricane
Road Name Road Type _.___ﬂ. I___..._.+u. HAT+2 | HAT+3. w _._h._.+m 1% H¥+__. u._x,+~ 1%+3.3 | 1%+6 | Catl | Cat2
Pool 5t Secondary
Private Way Ln Local
Red Oak Ln Local
Reserved Ln Local
5alt Marsh Ln Local
Sand Dollar Hvn Local
Sea Spray Dr Local
Seabreeze Ave Local
Seal Ln Local
Second 5t Local
Seventh 5t Local
Shore Rd Local
Sixth St Local
Sky Harbor Dr Local
Slyes HI Local
Surf Ave Local
Theresa Ln Private
Third St Local
Thorndike Ave Local
Timber Point Rd Local
Town Landing Private
Water 5t Local
Winter Harbor Ln Local
Yates 5t Local . a4/ 44l
TOTALS (in feet) 558 | 3734 | 9450 19217 | 35678 | 8979 | 15999 | 22869 | 30465 | 46555 | 31645 | 57298
TOTALS (in miles) 0.1 0.7 1.8 3.6 6.3 1.7 3.0 43 5.8 8.8 6.0 10.9

NOTES: Highest Annual Tide based on the 2013 predicted value from NOAA for tidal stations in the community
All distances referenced are in linear feet of road, unless otherwise specified

No to little Some

impact _-.:n_wﬁ

Moderate Major Severe
Impact _...._u_mn— Impact

* or entire rood



Example of Regulatory Restriction Analysis for HAT + 3.3 ft Scenario - Biddeford, ME

Length of Existing* Dune
Road Name Road Type | Road (ft) | Flood Zone Bounds**
Beach Ave Local | 210 | AE |p2
_ E?ffh_H.?}.‘fE,.L_" Local 777 | VE, AE D1, D2, EHA
Beach Rose Way Local 208 AE D1, D2, EHA
Bridge Rd Secondary 420 | AE o2
Channel Cove Ln Local 44 AE
Crane Ave Private 217 AE D2
Edgewater Pl Local 56 AE (g2
Fortunes Rocks Rd Local 3531 AE D1, D2, EHA
Gilbert PI Local 414 AE D2
Golden Ave Local 41 AE D2
Granite Point Rd Local 3399 AE D1, D2, EHA
Hills Beach Rd Local 2220 VE, AE D1, D2, EHA
Landing Way Local 4 AE B o
| Lily Pond Ave Local 75 AE
Long Ave Local 17 AE D2
Maddox Pond Rd local | 113 AE
_E_i_le Stretm _Rd Secondary 3998 AE D1, D2, EHA
Ocean Edge Ln Local 27 AE D2
Private Way Ln | Local 85 AE D2
Sea Spray Dr Local 454 VE, AE, X D1, D2, EHA
Seal Ln Local 89 AE | .
Sky Harbor Dr Local 50 VE
Thorndike Ave Local 77 AE D1, D2
Timber Point Rd Local 2110 VE, AE D1 3
Yates St Local 581 AE, X

* analysis based on preliminary FEMA Flood Mapping products from 2013
** anolysis based on the effective coostal sond dune boundaries, as delineated by MGS

Symbol Explanation

D1 Frontal Dune

D2 Back Dune

EHA Erosion Hazard Area{all D1 in EHA)
VE V-zone, known elevation

AD AQ zone

AE A-zone, known elevation

A A-zone, unknown elevation
0.2PCT between 100and 500 yr flood zone

X abowve 500-yr flood zone




