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1. EXECUTIVE SUMMARY
The Sodus Point Beach Project proposes to establish a protective dune system via nature-based
shoreline restoration along the portion of the Village’s shoreline west of Sodus Point Park from 1st
through 8th streets. A dune would be constructed along 1600 to 1800 feet of shoreline with the toe of
the dune starting at Lake elevation 249 and the crest of the dune reaching elevation 255 feet. Each of
the street ends would include beach access paths or structures with attendant street end amenities for
public and neighborhood access. The entire project dune would be stabilized using a combination of
sand fencing and vegetative plantings, predominantly beach grass.
Dune construction involves placement of sand at a grain size matching or slightly greater than natural
sands normally found on the beach. Winter and high-water conditions of the beach have gravitated
towards an increasing percentage of cobble stone based on loss of sand from the beach due to selective
loss of finer materials through erosion. The proposed soft structure approach is based on performance
of selected areas along the shoreline that had elevated dune that did not flood during 2019 high lake
levels. The proposed project seeks to emulate and exceed that level of protection with a larger amount
of sand configured in a natural design.
The expected volume of sand to be used is approximately 10,000 cubic yards. Source of the sand for
construction of this soft-engineered structure may be the shoal located near the Coast Guard station,
nearshore sand sources, or from off-site commercial sand operations. Use of sand from any of these
sources is contingent upon an assessment of suitability of the material for dune construction, an
evaluation of environmental impacts, and on cost efficiency.
The alternatives considered are: 1) continue with ad-hoc emergency management and sandbag or larger
baskets to address high water and wave conditions; and 2) shoreline hardening with revetment or
retaining walls.
In addition to dune construction and beach nourishment to the full design at elevation 255, two early
actions are proposed based on expected high lake levels in 2020, public interest in taking proactive
measures and consultant recommendations. The first is to place sand fencing as soon as practicable
based on snow and ice cover conditions. The second is to increase the beach elevation in low areas
fronting existing properties where sand, drain bag and aqua dam placements were made in 2019. Both
of these actions would be coordinated in order to achieve an initial placement of material and
subsequent capture of wind-borne sand to supplement emergency barriers.
The proposed course of action is to construct a dune with vegetative stabilization along with beach
nourishment in order to reduce flood damage and to preserve the beach front for its essential
recreational and aesthetic values as articulated in the Village’s master plan.
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2. PROJECT BACKGROUND AND HISTORY
2.1 Location
The project location is within the Village of Sodus Point, Wayne County, New York between Sodus Beach
County Park on the west side of Sodus Bay Channel, through the numbered street community to the
west from 1st through 8th streets (Figure 1: General location map (REDI Commission, 2019)

F IGURE 1: G ENERAL LOCATION MAP (REDI COMMISSION, 2019)

The site is a quaint lake side Village community adjacent to Lake Ontario comprised of a mix of singlefamily residences and seasonal cottages. This location on the shore of Lake Ontario, and fronting Sodus
Bay, has had a long history of human settlement from indigenous people through colonial times, a
period of nautical importance with its iconic historic lighthouse, and to modern times as a year-round
community with a bustling summer population that enjoy boating, fishing and lake side life styles.
This lake side community, like so many others on Lake Ontario’s shores, has been severely disrupted by
record high lake levels in 2017 and in 2019. Extensive erosion and flood damage exacerbated by the
Lake’s high energy, storm-driven waves and seiche-based storm surge (Figure 2: The project area from
the county park land at the left to 8th street (photo by steadman and hart, 2017).

F IGURE 2: T HE PROJECT AREA FROM THE COUNTY PARK LAND AT THE LEFT TO 8 TH STREET ( PHOTO BY STEADMAN AND HART, 2017)
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General condition of the site after flooding as of February 2020 indicate a loss of beach front with winter
scarping of the shoreline (Figure 3). Composition of the beach presents as small cobbles representing
loss of sand in high-energy environment including a notable lack of shoreline ice (Figure 4).

F IGURE 3:P ROJECT AREA FROM WESTERN VANTAGE . T HE DUNE EXTENT IS TO RUN FROM THE LAST RIP-RAP VISIBLE IN THE FOREGROUND TO
NEARLY THE INLET JETTY ( PHOTO BY T. H ART )

F IGURE 4: L OOKING EAST FROM THE COUNTY PARK, THE DUNE WOULD RUN FROM THE SNOW BAND AT THE CENTER OF THE PHOTO TO ACROSS THE
COBBLE BERM TOWARDS THE HOUSES ( PHOTO BY T . HART ).

2.2 Geological Conditions
The entire Village lake front is a headland and barrier beach complex fronting Sodus Bay which was
originally formed from glacial scour and flooding of tributary mouths along Lake Ontario. The barrier
beach has been substantially altered by the federal navigation jetties used to stabilize the channel from
the lake to Sodus Bay. With the construction of the jetties, the beach to the west (the project area) now
functions as a fillet beach, receiving littoral sediment via the predominant flow from west to east. A
portion of that sediment nourishes the beach, with sand effectively trapped by the jetties during lower
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water and wave states. During higher water and when subjected to wave turbulence and current
velocity, sand is mobilized offshore, with some sand by-passing the jetties, some entering the channel
and bay and some is lost to the lake (Figure 5).

F IGURE 5: L ITTORAL DRIFT BUDGET ANALYSIS . O N AN ANNUAL BASIS, 5,500 CUBIC YARDS (CY) OF SEDIMENT ENTERS THE CELL WEST OF THE
JETTY. O F THAT AMOUNT , 1000 CY IS RETAINED , 1,200 CY BYPASSES THE JETTIES TO THE EAST , 2,300 CY IS LOST TO THE LAKE OFFSHORE SHEET,
AND 1,000 CY ENTERS THE CHANNEL AND THE SHOAL WITHIN THE BAY ( LEFT ). ( (US ARMY C ORPS OF E NGNEERS , 2020)). L ITTORAL SAND
TRANSPORT DESCRIBED IN THE USACE S EDIMENT BUDGET ANALYSIS IS WELL - ILLUSTRATED IN THIS USDA NAIP IMAGE FROM 11 N OVEMBER 2011
( RIGHT)

Forces that drive sand into the channel and Bay are significant. A small rise in Lake level results in large
current flows into Sodus Bay which at 3,357 acres in size, is small in comparison Lake Ontario ( (NYS DEC,
2020). For example, an inch rise in Lake level results in a flow into the Bay of over 500 million gallons of
water that must pass through the channel at 450 feet in width. Under conditions when sand is
suspended in the water column, the current is strong enough to carry sand into the channel and bay
where it is deposited in calmer waters. On an annual basis, 1000 cy of sand is deposited into the channel
and the Bay’s shoals under normal lake conditions. High lake levels would result in more deposition of
sands in the Bay. During times of high tributary flow, hydraulic forces may counter the lake-based flow,
but in general, the dominant partner in governing flow is the lake.
Soil throughout the project area is lacustrine sand, both on the beach front dune location and on the
candidate shoal within Sodus Bay. Depth of the sand surficial layer is not known at this site, but
according to NYS Museum surficial geology maps, the layer depths range from 2 to 10 meters. Soils are
described as “generally well-sorted sand and gravel, stratified, permeable and well-drained, deposited
at a lake shoreline, generally non-calcareous, wave-winnowed lag gravel in isolated drumlin localities”.
Groundwater varies according to the Lake level, facilitated by porous soil and surficial geology. Slopes in
the project area are near 1:40 for the beach front but varies seasonally with steeper winter scarps and
benches forming. In addition, the beach composition varies, changing to a greater percentage of small
cobble stones during periods of higher water and higher wave energy.

2.3 Environmental Conditions
The project is fronted by Lake Ontario, encompassing nearly 2000 feet from the west channel jetty to
the west side of 8th street. Sodus Bay is a large, 3357-acre shoreline Bay of glacial origin with a
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maximum depth of 48 feet, mean depth of 18 feet. Water quality in the Bay is generally good except for
harmful algal blooms which are likely to recur annually and impair recreational use. A potential source
of material for dune construction is the shoal within Sodus Bay to the south and west of the coast guard
station. Lake Ontario is listed as an impaired waterbody based on chemical contamination.
The entire area is comprised of a natural protective feature as part of the original headland and barrier
bar extension across the mouth of Sodus Bay.
Floodplain maps for 100-yr flood elevations are outdated from original 1977 analyses but do provide a
rough view of the state of mapping hazards at that time.

F IGURE 6: FEMA FIRM FLOOD PLAIN MAP PANEL

The record flood level may well have been achieved in 2019 with wave-driven flood waters pushing
water onshore from a record lake level of 248.98 as reported at the US Coast Guard gage at Sodus Point.

F IGURE 7: L AKE LEVEL ELEVATION FROM 01 MAY - 01 SEP 2019 FROM THE US C OAST G UARD
GAUGE AT S ODUS P OINT . T HE DURATION OF HIGH WATER WAS NOTABLE ALONG WITH A PEAK NEAR
249 BEING REACHED MULTIPLE TIMES.
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2.4 Land Ownership
Publicly or Privately-owned Lands
A mix of public and private lands along with street end extensions comprise the entire study area. Of
these, there are four beach parcels owned by Wayne County in addition to the Sodus Beach County
Park. The project involves twenty-two residential parcels, with a mix of seasonal and one-family home
uses (Figure 8). Residential property owners are represented by the Lakeview Homeowner’s
Association. The jetty and associated lands are owned by the federal government. County and
municipalities operate under informal intermunicipal agreements, with the County providing in-kind
services and for fee rental of equipment and personnel.

F IGURE 8: P ROPERTY BOUNDARIES AND USES RELATIVE TO DUNE LOCATION . T HE PROJECT AREA FEATURES A MIX OF SINGLE FAMILY RESIDENTIAL
( GREEN), SEASONAL RESIDENCES ( YELLOW ), COUNTY PARK LAND ( ORANGE) AND US GOVERNMENT ( BLUE). E ASEMENTS WILL BE ACQUIRED FOR
PARCELS HOSTING THE DUNE ASSET .

Existing zoning and other relevant local development controls
Zoning for the project area is comprised of residential and public zones under Village Zoning
Regulations. Regulations are promulgated under the vision and recommendations presented in the
Village Master Plan and Local Waterfront Revitalization Plan. Though the plan dates from 2007, much of
the content and structure of the plan remains relevant. The Village is seeking to add specificity and
update its Local Waterfront Revitalization Plan under a recent grant.
Ownership of lands underwater
Lands underwater (below IGLD 243.3) are under State ownership administered by Office of General
Services Bureau of Underwater Lands. The shoal area within Sodus Bay lies on state-owned underwater
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lands. On the lake shoreline, private property lots appear to be based on meets and bounds lot
descriptions and where those may extend underwater, remain in private ownership.
Outside users
Wayne County, as a land holder in the project area, plays a significant role in success of the project. The
County has a history of providing strong support for the Village and is supportive of this project.
Site context
Population and Housing
Population for the Village has decreased from its high point of 1,334 persons in 1980 to a projected
population of 848 in 2020. (Population.US, 2020).
T ABLE 1: P OPULATION T REND 1980-2020

Year
1980
1990
2000
2005
2010
2014
2020

Population
1,334
1,171
1,156
1,020
900
879
848

Population decline in the Village has been consistent over time. Vulnerable populations include young
children, both belonging to year-round residents and to seasonal visiting families.
A more in-depth look at demographic for the Village is found in the Master Plan / LWRP from 2007 as
updated in 2011.
“The following statistics about the Village of Sodus Point from the 2000 Census highlight some
characteristics of the community. The community residential population varies throughout the
year. Year-round homeowners make up approximately 50% of the total home ownership.
Thirty-five percent of all homes are seasonally unoccupied, with 15% of the housing units being
rented. 60% of the residents lived in the same household in 1990 as they did in 1985, with
families making up 70% of total households. Twenty-two percent of the families have children
under 18 years old, resulting in over 264 children in the Village of Sodus Point attending primary
and secondary schools.
Sixty-two (62%) percent of the work force commute between 10 minutes and one hour to work.
Twelve (12%) percent commute longer than one hour, and four (4%) percent work at home.
Median family income and housing prices are higher than other Wayne County communities.
The median household income is $41,272 and the median owner-occupied home value is
$84,900. The housing stock has a median age of 54 years. Five (5%) percent of the housing units
were built between 1985 and 1990. Fifty-six (56%) percent were built before 1939, with ninety
nine (99%) percent connected to public sewers.” (Village of Sodus Point, 2011).
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The Village in the area of the project is mostly developed with residential housing and public open-space
and parkland. Little additional development is planned adjacent to the project area.
Historical usage and flood inundation data
Available flood inundation data does not represent the flood experience at Sodus Point. It is never-theless instructive in illustrating the difficulty in mapping flood hazards. Most of the project lies in an X
(unshaded) zone. Areas of minimal flood hazard, which are the areas outside the Significant Flood
Hazard Area and higher than the elevation of the 0.2-percent-annual-chance flood, are labeled Zone X
(unshaded) (Figure 9). The western portion at 7th and 8th streets indicates an A01 area (in green) subject
to inundation by 1-percent-annual-chance shallow flooding (usually sheet flow on sloping terrain) where
average depths are between one and three feet. Average flood depths derived from detailed hydraulic
analyses are shown in this zone. (FEMA, 2020). Sodus Bay carries an AE250 designation showing the
flood extent at elevation 250. Lake Ontario is designated as a VE zone, indicating the area is subject to
high velocity wave action from storms (Figure 9).

F IGURE 9: FEMA PRELIMINARY COASTAL WORK MAPS AND FIRMS FOR LAKE ERIE AND LAKE ONTARIO, NEW YORK.
COASTAL WORK MAP VIEWER FOR COUNTIES IN NY BORDERED BY THE GREAT LAKES. (FEMA, 2020)

Projected usage and/or flood inundation data
High lake levels in 2017 and 2019 provide empirical flood data where the entire length of the project
from the Sodus Beach Park through 8th street experienced flooding save for those areas that had
protective sand dunes at elevation 255. The state reimbursed the Village of Sodus Point $500,000 for
infrastructure costs due to flooding. Homeowners were scheduled to be reimbursed up to $50,000 for
damage to the inside or outside of their homes. (Local News, 2020).
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Recent high-resolution elevation data presents information that reflects the flood experience well.
Areas at elevation less than 252 were subject to flooding depending on wave and seiche set (Figure
10:Upland elevations less than 252 shown. Only areas without color highlights are not at risk. Map based
on 2018 Lidar-derived DEM (USACE, 2020)Figure 10).

F IGURE 10:U PLAND ELEVATIONS LESS THAN 252 SHOWN. O NLY AREAS WITHOUT COLOR HIGHLIGHTS ARE NOT AT RISK. MAP BASED ON 2018
L IDAR -DERIVED DEM (USACE, 2020)

Wave runup analysis is complicated in this location and is not more informative than empirical base
flood elevation analysis and measurement. The main complicating factor in wave analysis is the effect
of the channel jetties and their influence on wave refraction on the project area (Figure 11).

F IGURE 11: W AVE REFRACTION CAPTURED FROM 2014 L IDAR - SURFACE REFLECTION DURING NW WAVE SET (L IDAR FROM USACE, 2014)
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Community involvement
Community engagement began with public outreach with lake front property owners at the time the
REDI Grant application was being formulated in July 2019. The Village Mayor met with residents after a
conceptual plan was developed on August 24th where the project was described along with renderings
of dune walkovers. Public reaction to the project has been overwhelmingly supportive in these
discussions. Minority opinions were expressed favoring use of shore hardening approaches along with
skepticism regarding the effectiveness of soft or nature-based shoreline approaches. Both views have
been expressed on social media. Discussions with residents continued and a Sodus Point Beach Advisory
Committee (BAC) was established in January 2020. The BAC is comprised of 5 representative of the
Lakeview Properties Owners Association and one representative of the Village Trustees. The BAC has a
specific charge focused on providing project input and serving as a community liaison function. The first
meeting of the BAC was held February 5th and led to identification of early action initiatives in addition
to the overall dune construction project. Support for the project from this initial meeting was very
positive. In addition to residents, as noted, Wayne County plays a special role in this project as
landholder, park facility manager, and construction support. The County already has shown significant
support for the project.

2.5 Present Conditions
Location and layout
The project location is the numbered streets community and Sodus Beach Park west of the federal
channel jetty (Figure 12). Site photos are available via online storage.
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F IGURE 12: S ODUS P OINT NUMBERED STREETS COMMUNITY AND S ODUS B EACH P ARK 1:2000 SCALE (NYS GIS B ASE IMAGERY, 2018)

General description and history
History of damage due to storm or flood impacts
Substantial damage has occurred in the lakeview neighborhoods in both 2017 and 2019 high water
events. All properties fronting the lake that did not have elevated dune structure to protect them
suffered flood damage. Of the 23 residential properties adjacent to the beach, 19 had direct flood
damage. Flood waters extended into the rows of houses behind those fronting the beach with flood
water occupying much of the residential areas. Flood waters were overtopping low areas, requiring use
of sandbags, drain bags and aquadams along with associated emergency actions costing the Village well
over $500,000 in damage. In addition, residents were eligible for up to $50,000 in assistance for external
and internal flood damage from the State. Thirty-four primary residents have sought reimbursement
total $1.7 million dollars to date. Data for seasonal residents is not yet available but may be
comparable. A rough total for flood damage reimbursement is $3.9 million dollars.
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F IGURE 13: A FTERMATH OF FLOOD IMPACTS AFTER THE STORM . SITE CONDITIONS PRIOR TO CREST IN HIGH LAKE LEVEL MORE THAN ONE MONTH
LATER IN J UNE (D EMOCRATE AND C HRONICLE , 2019)

Village infrastructure also suffered flood damage. Following 2017 flooding, the Village sewer system
was repaired and upgraded to eliminate leaks in underground piping to improve resiliency for future
flooding, such as that experienced in 2019. Further infrastructure improvements are underway with
storm sewer drainage improvements along Wickham Boulevard scheduled (a REDI-funded initiative).
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Current Site Conditions
Topography, hydrology, soils
The site is largely low-lying throughout the barrier
fronting the lake (Figure 10:Upland elevations less than
252 shown. Only areas without color highlights are not
at risk. Map based on 2018 Lidar-derived DEM (USACE,
2020). The project area for the dune construction is a
typical fillet beach with varying topography and soil
grain size. The upper beach is a perched structure with
a gentle slope and low berm formation reaching a slope
of 1:40 towards the lake. Near the lake and at varying
positions, a scarp edge is usually formed during higher
energy periods in cold weather months. At these times,
the beach trends towards large grain size along with
predominance of cobble (Figure 14).
Existence of infrastructure
No infrastructure is within the footprint of the dune
planned location. Each of the street ends provides
direct access to the dune location.
Environmental issues
No environmental issues with respect to contamination
or remediation exists on site.
Natural resources
Natural resources include the beach and its associated
values. Several mature trees are in front of residential
homes. Some of these trees may fall within the dune footprint and will be assessed based on the species
tolerance for root burial.
F IGURE 14: W INTER BEACH PROFILE WITH SMALL COBBLE

Site conditions: Sodus Bay shoal
(P HOTO: T. H ART)
The shoal within Sodus Bay offers a possible opportunity
as a source for sand. The shoal composition appears to be based on captured littoral drift originating in
the lake. The extent of the shoal is approximately 10 acres and is comprised of arms of sand that change
in configuration based on pond elevation and wave set. Two or three arms of sand form with top
elevations at 244.6 IGLD or 2 feet below lake level through most of January 2020.
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F IGURE 15: S HOAL LOCATED SW OF C OAST G UARD S TATION. B ATHYMETRIC SURFACE FROM 2018 L I DAR. S EDIMENT SAMPLE SITES SHOWN.
T HREE LOBES OF THE SHOAL ARE SHOWN WITH STEEP EXTERIOR EDGES TO THE SOUTH DISPLAYING COMPLEX BOTTOM STRUCTURE ASSOCIATED
WITH FRINGING SUBMERGED AQUATIC VEGETATION ( LEFT ). S EDIMENT SAMPLE FROM SHOAL SHOWING SAND COMPOSITION ( RIGHT ).

Sediment samples were taken for grain size analysis on 28 January 2020 and upon inspection indicate a
composition of fine to medium sand with a small component of organic material (Error! Reference
source not found.). Lab results for grain size analysis are pending as of 07 February 2020.
Significant fish and wildlife habitats
A principal concern with using the shoal as a source of material to construct the dune and provide beach
nourishment is the habitat value of Sodus Bay. Sodus Bay is designated as a Significant Coastal Fish and
Wildlife Habitat by the State ( (NYS DOS, 2020). Sodus Bay is one of the larger embayments on Lake
Ontario and is noted for a variety of wildlife, fishery and wetland values. The impairment test associated
with habitat alteration establishes performance standards for reviewing actions. Note is the following
relevant quote from the habitat narrative: “Elimination of wetland habitats (including submergent
aquatic beds) as a result of dredging or filling, would reduce the value of this area to fish and wildlife.”
In addition to the designated habitat, direct use of the beach as habitat includes feeding by migratory
shorebirds during spring and fall migrations.
Native biodiversity and presence of invasive species
Bald eagles are noted as being present in the general area. Likely uses include roosting in nearby trees
and fishing in open waters where current keeps the surface clear of ice near the channel and shoal
areas. The spiny softshell turtle is a species of special concern in Sodus Bay (NYS DEC Heritage, 2019).
No invasive species were noted in the project area, although the presence of common reed is likely.
Invasive aquatic plant species are present in Sodus Bay.
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Present conditions
Adequacy of current conditions to prevent flooding is minimal in the face of high lake water.
Loss of material has occurred from the beach face and from upland areas. A comparison of 2011
elevations with 2018 terrain shows loss of beach sand both in volume and width fronting first street and
the county park (Figure 16). Sand gains are shown offshore, but these resources are subject to
mobilization and loss to lake sediment beds with high wave and water events due to the interruption of
littoral flow by the jetties to the west. Some gain in sand is shown from private dune construction, but
loss of beach face is the main change.

F IGURE 16: E LEVATION CHANGE ANALYSIS FROM 2011 TO 2018. L OSSES ( ORANGE TO RED) AND GAINS ( BLUE TO YELLOW ) ARE SHOWN. A REAS
WITH NO COLOR HIGHLIGHTS DID NOT CHANGE BY MORE THAN 1 FOOT ELEVATION . C HANGES DUE TO 2019 HIGH WATER LEVEL ARE NOT SHOWN .

Risks to current facilities
Houses throughout the shoreline neighborhoods remain at risk. The Village has declared an emergency
based on current and forecasted lake levels. Infrastructure including roadways, sewer and stormwater
drainage systems remain at risk.
Existing design basis and limitations
Design is based on empirical observation of what level of beach and dune is needed to deter flood
impact combined with an excellent base elevation data source from 2018. 2020 conditions will be
measured to validate and update the 2018 base elevation data as needed.
Suitability for continued use
Both the Village and residents are committed to continued occupancy of the lake shore community as
demonstrated in disaster emergency measures taken and the stated goal of increased flood protection
through this project. The community protection measures are suitable for improvement and continued
use.
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2.6 Definition of the Problem
Flood protection
One principal purpose of the project is abatement of flood damages due to high lake levels as
compounded by wave action and seiche oscillations. Twenty-three private properties fronting the shore
are directly impacted by flood and wave actions (Figure 17). The total assessed value of these 23
properties is $1,359,000. In addition to private properties fronting the lake, a total of 103 private
properties lie between the lake shore and north of Wickham Boulevard and between 1 st and 8th streets.
The total assessed value of these 103 properties is $3,152,900. These properties are at risk from flood
inundation.
In addition to protection of property, preservation of the fronting fillet beach is of paramount
importance. Loss of beach height due to continued high water and wave action is likely to occur with
concomitant reduction in flood and storm protection. Not only does the beach provide natural
protection, but it provides recreational, aesthetic and habitat values that the community and visitors
recognize as being key to the Village’s identity and lifestyle.

F IGURE 17: P RIVATE PROPERTIES DIRECTLY FRONTING LAKE ONTARIO

Aging infrastructure
Housing stock is aging and subject to harsh coastal conditions compounding the ability to continue
upkeep and maintenance.
Reasonable growth
The Village has experienced loss of population overall (Table 1). Never-the-less, the coastal setting with
very high historic and recreational values associated with this small waterfront community are likely to
sustain and improve on the quality of life for both year-round and seasonal residents. It is unlikely that
significant growth will occur soon based on the built-out nature of lands near the water.
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Suitability for continued use
Restoration of beach as a natural protective feature is necessary to preserve existing flood protection
values and recreational use. Absent the project, and with the likelihood of shoreline armoring projects
to the west of the Village, a principal concern is that beach volume will continue to be lost accompanied
by loss in protection due to reduced littoral transport and increased mobilization of sand due to
exposure to higher energy. Increased flood damage would likely result without the project that would
lead to damage and deterioration of a significant neighborhood and community asset. The worst-case
scenario, is significant abandonment of residences in the face of repeated flood damages.
Hazard
Wind/storm-driven wave and surge
The area is subject to significant exposure to winds with the predominant prevailing wind coming from
the northwest. In addition to wind-driven waves, the lake itself tilts due to wind forcing during seasons
when internal thermal stratification is absent (late fall through late spring). External seiches, and to a
lesser extent storm surge, increase water level by an unknown amount at this site. Other locations on
Lake Ontario have been documented to change elevation by as much as four feet due to external
seiches. Recent water gauge data suggest more moderate impact from lake-wide oscillations on the
order of a half-foot. Should significant north winds occur, one would expect the potential for higher
oscillations.

F IGURE 18: WIND ROSE CHARTS FROM THE USACE W IND I NFORMATION S TUDIES FOR 2014 NEAR SODUS P OINT ( LEFT) AND FROM R OCHESTER
G REATER I NTERNATIONAL AIRPORT FOR 2020 ( RIGHT). B OTH SHOW THE PREDOMINANCE OF WESTERLY WINDS .
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F IGURE 19: 2014 WAVE ROSE CHART FROM USACE WAVE INFORMATION STUDIES NEAR SODUS P OINT . W AVE DATA SHOWS THE EFFECT OF
NEARBY HEADLANDS TO THE WEST AND SHELTERING OF THE SHORELINE FROM SOUTHERLY WINDS . T HE MAIN DIRECTION AND FREQUENCY OF
LARGE WAVES IS FROM WEST - NORTHWEST WHICH ACTS AS THE PRINCIPAL DRIVER FOR LITTORAL TRANSPORT AND MOBILIZATION OF BEACH
DEPOSITS PAST THE JETTIES . T HE SEVERITY OF WAVE ACTION CANNOT BE UNDERSTATED AS ILLUSTRATED IN STILL IMAGES TAKEN FROM THE TIME
LAPSE VIDEO FROM USA TODAY CREDITED TO J OHN K UCKO D IGITAL FROM APRIL 5 TH , 2018 ( (USA TODAY, 2020)

Potential for flooding impacts
Potential for flood impacts is high for the entire project area, particularly with current lake level forcasts.
Current flood mapping data does not depict flood hazard in the project area as shown by FIRM X zone
designation, NOAA Lake Level Viewer, and the Updated FEMA Coast Works Maps And Firms for Lake Erie
and Lake Ontario (Figure 9). Analysis of LiDAR data from 2018 and field observations states are reliable
measures of flood risk. Absent the project, increased flood damage can be expected with high lake
levels.

F IGURE 20: F LOOD RISK AND DATA UNCERTAINTY MAPS F LOOD INUNDATION AT ELEVATION 250.3 ( LEFT) AND THE HIGH DEGREE OF FLOOD RISK
UNCERTAINTY FOR THE PROJECT AREA AT THE SAME LEVEL ( RIGHT ) ( (NOAA, 2020)
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Low waterand ice affects.
Low water instances are highly beneficial to the project. Construction of the main dune restoration is
scheduled to take advantage of the most likely period of low water in Fall 2020. When low water exists,
the opportunity for natural processes would be present to allow fine to medium sands to accrete on the
beach and for dune-building from wind-borne sands to occur. Absent the project, wind-borne sands
enter the neighborhoods behind the lake fronting properties – some of that sand is returned to the
beach, while some is lost.
Icing is important for protection of the beach and contributes to nourishing the beach with sand
deposits. During winter ice formation, the beach is protected from direct wave assault which is
transferred to lake-facing ice shelf or ridge and sediment at the base of grounded ice. In 2020, mild
temperatures did not allow formation of ice and shoreline protection was absent during winter storms.
Formation of ice cover has decreased on Lake Ontario over recent years, adding to the risk of flooding
and loss of beach volume. Ice cover in early February 2020 for Lake Ontario was negligible, less than 3
percent ( (NOAA, 2020).

F IGURE 21: L AKE O NTARIO HISTORIC ICE COVER CONDITIONS ( (NOAA, 2020).
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Erosion
is documented in elevation change analysis which indicates modest and variable shoreline recession.
Shoreline recession does not capture the extent of change and volatility of the beach. Beach and nearshore profiles vary with lake level and storm-dependent wind and wave set.

F IGURE 22: E LEVATION CHANGES FROM 2011 TO 2018 ILLUSTRATING EROSION RELATED TO HIGH LAKE LEVEL. FIELD OBSERVATIONS OF CURRENT
CONDITIONS ARE CONSISTENT WITH THE 2018 ELEVATION DATA ( TO BE VERIFIED ).

3. PERMIT AND REGULATORY COMPLIANCE
A federal permit is needed under Section 10 of the Rivers and Harbors Act relative to dredging in waters
of the United State. It is not expected that a Section 404 under the Clean Water Act will be required
unless beach nourishment extends below ordinary low high water at 247.3 IGLD (this determination is
pending final project design). For State permits, Protection of Waters Permits, State Freshwater
Wetlands Permits, Coastal Erosion Hazard Area (CEHA) Permits, Section 401 Water Quality Certification,
and federal coastal consistency review pursuant to the federal Coastal Zone Management Act (CZMA),
including local consistency review under the Village’s approved Local Waterfront Revitalization Program.
Dune walkover standards will apply from CEHA, building codes for stairway, ramp and construction
standards, and American Disabilities Act (ADA) requirements.
Based on archaeological sensitivities throughout the Village, a consultation with SHPO will be sought.
The beach component of the project is adding material and will not have impacts while the shoal
dredging on what is an active sand deposition area is also not likely to have impacts.
State Environmental Quality Review Act (SEQR) has been initiated with the Village provide notice of its
intent to be lead agency for the project.
A joint federal / State permit application will be made following completion of this report and a preapplication consultation as recommended by REDI Commission.
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4. ALTERNATIVES ANALYSIS
The following section provides and analysis of alternatives.

No-action
Under a no-action alternative, continued loss of beach volume may be expected with under the current
high lake level predictions for 2020 and into the future. The much of the prior dune or berm structure
has been lost prior to 2011 and is unlikely to return without intervention. The no-action alternative
would have repeated emergency declarations and ad-hoc construction of sand and drain bag structures
and aquadam bags deployed into the future. The beach itself, absent long-duration periods of low
water, may return through natural processes, but is unlikely to provide increased flood protection.

Non-structural
Relocation has not been pursued as there are not any available locations for beach front properties.
Under scenarios with less littoral sediment availability and high lake levels, it is possible that repeated
flood inundation might result in permanent property loss. Some structures may be elevated to lessen
flood damage, but the financial feasibility is a deterrent to this action. This entire section of the Village
is however at-risk, and it is not economically feasible to achieve relocation or increase structural
elevation throughout the area.

Nature-based Shoreline Protection.
Nature-based shoreline protection is the proposed project with construction of a dune at an elevation
matching the performance-based experience on the shoreline where properties protected by dune
elevations at 255 did not suffer flood damage.

Structural Shore-hardening
Shore hardening is an oft-cited option for many shoreline locations on Lake Ontario. The entire
shoreline would require hardening from the jetty to a point 2000 feet west. Hardened shoreline as an
alternative was deemed infeasible based on regulatory guidance and the unacceptable loss of the
Village beach as a result of increased shoreline energy and subsequent erosion. Many examples exist
along Lake Ontario’s shoreline of the consequence of shoreline hardening and loss of beach that ensues.

Regional consolidation opportunities
Regional opportunities include availability of fine to medium sand in State and County bid contracts as
well as inter-municipal sharing of construction equipment and operators. Sharing expertise and
experience is also possible. For this project, experienced gained at the larger North Pond Resiliency
Project in the Town of Sandy Creek will be applied.

4.1 Description
Each alternative is described as to its suitability to address flood risk while preserving natural and
neighborhood values.
The no-action alternative will not resolve the problem and is assessed as part of the presentation of the
problem and the history of emergency response and associated cost. Shoreline hardening had the
potential to address flood risk but carries with it the likelihood of loss of the fillet beach as has occurred
at many comparable Lake Ontario shorelines. As such, it has a high likelihood of only providing shortterm protection at the cost of loosing much of the community and natural character of the site.
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Proposed preliminary design
The dune and beach nourishment is designed to offer nature-based, soft shoreline protection consistent
with retaining the beach as a natural protective feature and preserving community values associated
with the beach and its uses. As a soft, nature-based initiative, the dune and beach will need continued
action to maintain its form and function. The combination of active planting of beach grass and use of
snow fencing will continue as needed. Sand is now carried into the neighborhoods near the beach
during winter months when sand is clear of snow – that sand would be captured by the dune and its
attendant grasses and fencing under the current design.
The proposed dune is, however, a soft structure which in the face of high lake levels, may be subject to
significant erosion itself. If high water and storms do significantly damage the dune, it will have done its
job in protecting the neighborhood and at a level of cost consistent with a single year emergency
intervention. The opportunity for the dune to reconstruct either mechanically or by wind-capturing
methods is very high given that more sand will be present within the fillet beach area after the dune’s
construction.
A rough layout for the project design depicts a project plan comprised of a dune build at elevation 255
to match both the level of lands that did not suffer flood damage and the height of aquadams deployed
in 2019 (Figure 23: sketch location of proposed dune with base imagery (NYS GIS, 2018).

F IGURE 23: SKETCH LOCATION OF PROPOSED DUNE WITH BASE IMAGERY (NYS GIS, 2018)

Preliminary design includes a dune with crest width of two feet which is to be graded to intercept
ground elevation at a slope of 1:7. Location of the dune is based on a crest location roughly 48-foot
offset landward of shoreline elevation 249. Location to be modified based on existing topography and
offset from structures. In general, the landward toe intercept will be no closer than 30 feet from the
principal structure foundation. At street ends, the slope of the dune will be relaxed to 1:12. Initial
calculations provide for a dune 1866 feet long with an approximate rate of 4 cubic yards per foot of
beach front, tailored to match existing topography and achieve an elevation crest of 255 feet (Figure
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26). Total volume estimate for dune construction is This initial estimate will be updated based on street
end modifications that will add to the total volume and possible variance to allow for dune walkovers
which will decrease volume. Design slope may be altered which will change volume. Each of these
alterations will depend on design completion and public input.

F IGURE 24: T HE EASTERN END OF THE PROJECT AREA SPANNING FROM S ODUS B EACH C OUNTY P ARK THROUGH 4TH STREET HOW THE DUNE
DRAPES ACROSS EXISTING TERRAIN . E LEVATIONS ARE SHOWN WITH BY COLOR ON A DIGITAL REPRESENTATION OF THE DUNE ALONG WITH 1 FOOT
CONTOUR INTERVALS . S EVERAL REFERENCE SHORELINE REPRESENTATIONS AT ELEVATION 249 ARE ALSO SHOWN FROM 2018 AND 2019.

Sand for dune construction may come from two sources: upland off-site quarries or from the shoal
within Sodus Bay located southwest of the coast guard station. The shoal occupies an area of slightly
less than 10 acres. Of that, approximately four acres is above elevation 242 and appears to be
comprised of sand from lake origin, subject to grain size analysis results. Coastal processes and
sediment budget assessments support that the shoal is comprised of and replenished by lake-origin
sands. The project seeks to return lake-based sands to the lake system from the static Bay environment.

F IGURE 25: E LEVATIONS RANGING FROM 244.6 THROUGH 242.0
ARE HIGHLIGHTED IN GRAYS . T HE VOLUME OF SAND ABOVE
ELEVATION 242 IS APPROXIMATELY 10,000 CUBIC YARDS . S AMPLE
SITES FOR GRAIN SIZE ANALYSIS ARE SHOWN.
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In addition to the main dune construction project, proposed early actions include base sand placement
to build beach profile prior to high water this spring designed to bolster emergency preparedness
actions. Sand would be placed in exiting low areas to increase elevation by 2 feet at a rate 1 cubic yard
per linear foot of beach in areas at elevation 251 and an increased elevation by 3 feet using a rate of 1.5
cubic yards per linear foot of beach in areas at elevation 250, both along a line of height of current
beach profile. Approximately 640 feet of shoreline would receive sand placement at 1 cubic yard per
linear foot and 500 feet of shoreline would receive 1.5 yards per lineal foot. Total sand placement in
this early action is 1400 cubic yards of sand distributed in a berm with a top elevation of 253 IGLD and
contoured to the beach across a width of 27 feet.
Potential impacts to adjacent or nearby properties within shoreline reach
Positive impacts include provision of flood protection, beach improvements for recreation, views of
natural shoreline and elevated views on walkovers. Negative impacts may include altering means of
accessing the beach and visual impacts for loss of direct lake and beach views at ground elevation.
Location map with schematic drawing overlay

F IGURE 26: D UNE DESIGN SCHEMATIC. D IGITAL ELEVATION MODEL OF THE CONSTRUCTED DUNE OVER BASE TOPOGRAPHIC MODEL INCLUDING 1
FOOT CONTOURS . S CALE 1:500 ( TOP IMAGE). SAMPLE PROFILE LOCATION SHOWN AT MAP CENTER ( TOP ) AND ASSOCIATED PROFILE ( BOTTOM ).

Land requirements
Construction and maintenance easements on each of the 23 beach front properties will be required
along with agreement for access on county lands.
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Environmental impacts and mitigation measures
Impacts in the beach area are expected to be minimal. Local disturbance of the beach will occur,
consistent with traffic and activity currently practiced on the beach. The scale of disturbance will be
larger during construction. Initial construction is to occur in a limited period, probably less than two
weeks. Subsequent street end and walkover improvement will occur over a longer time frame after
initial construction of the dune. Impacts associated with dune grass planting are minimal.
Truck and heavy equipment use will increase under either hydraulic dredging or upland source material
scenarios, with the number of truck trips for an upland source being substantial (as many as 800 dump
truck one-way trips). Impacts associated with acquiring sand via dredging are less in terms of truck trips,
but the same in terms of dune construction and beach activities. Dredging would include construction
of a temporary straw bale dewatering facility near the east end of the project.
Dredging also may carry environmental impacts on habitat and aquatic resources if not carefully
defined. Dewatering discharges may also have adverse impact if not designed to filter decanting water.
All construction activities will have a degree of noise and air quality impacts associated with operating
trucks and machinery. Public access to residences and parkland would be impacted by increased traffic.
There is also a need to coordinate with the scheduled stormwater project on Wickham Boulevard and
associated street construction and traffic.
Mitigation for impacts due to traffic are to conduct the project at times when beach and local use are at
lower levels, prior to Memorial Day and after Labor Day. Construction work hours would also be limited
consistent with local ordinances and practice. Noise and air pollution impacts would be reduced by
limiting intrusion on periods of higher public use and by using daytime hour restrictions.
Dredging impacts would similarly be mitigated by adhering to seasonal restrictions for late summer and
early fall, principally to avoid impacts on warmwater fish spawning periods which would potentially be
directly impacted earlier in the season. Dewatering will be done in a basin designed to minimize
suspended material from production effluent and to control runoff-based erosion.
Seasonal limits, challenges, and requirements
The largest seasonal restriction and requirement applies to Lake level. In order to avoid construction
during high water periods, the project schedule calls for the dune to be built in Fall 2020 when
historically lake levels are at their lowest. Early actions with initial sand placement and sand fencing will
need to be completed before water levels peak, historically in June and July. As noted in-water dredging
work will be subject to season restrictions to be developed during the regulatory review process.
Permit requirements
Permit requirements are to be determined.

Hazard resiliency
Wind/storm-driven wave and surge
Under a high lake level scenario, storm and seiche events may adversely affect the project. It is possible
that under high lake and storm scenarios that much of the dune could be lost to erosion. In so doing,
the dune structure will have provided some level of protection at a higher level than the current sand
and drain bag and aquadam emergency measures. Even if the dune is reduced in storm and wave
processes, the material is likely to provide a higher beach profile confined in part by the channel jetties.
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Potential for flooding impacts
The proposed design matches empirical observations of where flooding impacts were reduced in 2017
and 2019. By adding volume to the beach and dune profile, it is expected that an additional level of
flood protection will be provided.
Low water
Project benefits accrue during low water periods with additional dune-building due to wind-borne sand
deposition and recovery of the beach including return of fine through coarse sands with a reduction in
cobble fraction.
Icing
Project benefits accrue with formation of lake ice and freezing of beach and dune substrate. Lake ice
provides temporary and flexible natural armoring of the shoreline that does not increase near shore
scour as stone revetments do. Ice also carries sediment burden with it deposited on the ice surface by
wave action that is pushed onshore as ice melt occurs.
Erosion
Erosion of the shoreline is expected to be reduced with an increase in volume of natural material
compatible with the existing beach composition.
Adaptability
During high-water levels the dune may act as a non-durable natural protective feature. It may lose
height and mass when subjected to direct wave attack and be redistributed to the beach face. An
elevated beach face continues to provide protection by reducing wave runup. If material can be
retained within the cell west of the jetty, the dune and beach would be restored by natural and possibly
further mechanical means during low water periods, based on both seasonal and annual cycles.
Constructability and schedule
The project is constructible with the main alternatives based on where sand will come from. It may be
found that dredging sand from the shoal is unacceptable during the project’s environmental review.
There are commercial sources of sand available in the quantity and quality required if needed.
Construction does depend on private property access and project controls through easements, which
currently is not a barrier to the project. Construction of the dune is not expected to take more than 2 to
3 weeks, to be followed by construction of street amenities and dune walkovers, which may take an
additional 4 weeks.
Early actions include initial sand bedding placement and sand fencing, both to be conducted prior to the
end of May in coordination with emergency preparedness actions. Early actions should require less than
14 days effort.
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T ABLE 2: G ENERAL P ROJECT S CHEDULE

General Project Schedule
Timeline
Tasks
Feb-20
Continue design development
Community engagement continues
Pre-submission agency coordination
REDI report completed
Reconcile project with REDI timeline
Initiate early action (early permit)
Engage supplemental engineering services
Mar-20 Permit applications submitted (full)
Part 2 SEQR completed
Property easements mapped
Early action bids / purchases
Apr-20 Property easements filed
Early action implementation
Complete draft design
Public web site completed
SEQR determination completed
May-20 Community engagement - public meeting
Design revisions incorporating public comment
Permit decisions due
Jun-20 Project plans completed
RFP development/issuance
Jul-20 Bid review/selection for dune restoration phase
Best method determination (dredge/upland)
RFP for dune walkover construction
Aug-20 Lake level evaluation for dune project initiation
Bid review/selection for dune walkovers
Community engagement - project updates
Sep-20 Initiate/complete dune construction
Walkover construction
Beach grass planting
Ribbon cutting ceremony
Post dune construction profile measures
Oct-20 Project adjustments to public comment
Nov-20 Winter preparation / walkover protection
Jan-21 Sand fencing
Apr-21 Beach grass planting round 2
Dune profile monitoring
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4.2 Cost Estimate
Summary of cost estimates are as follows: construction - $401,353; non-construction – $58,140;
contingency - $20,507.
These preliminary estimates are likely to change based on: 1) amount of sand to be placed in the final
project if early action sand remains on site between spring and fall 2020; 2) lower costs for dune
walkovers if at-grade beach level crossings are included in the design; 3) increased possible cost for
supplemental engineering services; 4) decreased cost if hydraulic dredging is used (estimated at $17.50
per cubic yard vs. $21.00 for quarry sand); 5) variable cost for quarry sand based on delivery charges
(TBD); 6) extent of county highway department assistance based on availability of equipment (seasonal
limitations).
T ABLE 3: P RELIMINARY COST ESTIMATES

COST ESTIMATE
Construction
Quant

unit

unit
cost

total
cost

Early actions
Sand fencing
labor
quarry sand
transport
grading
mobilization

25
24
1400
140
120

ea
hrs
yd
trips
hrs

55
20
7
200
75

Total

1375
480
9800
28000
9000
1000
49655

Dune construction
quarry sand
transport
grading
mobilization

cubic
7464 yards
300 trips
270 hrs

7
200
75

Total

52248
60000
20250
1000
133498

Public due
walkovers (8)
walkway deck
platforms and landings
ADA ramps
ADA additions
stairs
foundation pilings

560
24
100
4
40
176

ft
ea
ft
ea
ft
ea

100
800
175
2000
200
300

56000
19200
17500
8000
8000
52800
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ADA beach mat

1000 sq ft

7.5

Total

7500
169000

Private walkovers
(4)
walkway deck
foundation pilings

280 ft
44

100
200

Total

28000
8800
36800

Restoration
planting
restoration ecologist
labor
stock

14 days
100 hrs
10,000 ea

600
15
0.25

Total

8400
1500
2500
12400

Total Construction

401353

Non-construction
project management
travel
subtotal
supporting engineering
easement maps
plan review
photo simulations
field surveys
public meetings
construction mgmt
subtotal
legal
easements
Total NonConstruction
Contingency
Total cost

27,500
1,240
28,740

23
1
12
5
2
20

23

ea
ea
ea
hrs

300
5000
500
1000
600
150

6900
5000
6000
5000
1200
3000
27100

100

2300

58,140
4.5 percent

20,507
480,000
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4.3 Community Benefits and Other Impacts
Restoring the beach and dune adds significant community benefit in increased recreational
opportunities with improved beach quality during peak usage seasons, contingent on lake level.
Aesthetic values increase with naturalization of the shoreline with dune and beach grass softening the
landward view from the beach. Community benefits also include reducing adverse consequences from
flooding damage. Local employment receives modest increases in construction trades includes quarry
operations, materials providers, local construction for walkovers and dune, and plantings. An additional
benefit is the expected increase in community social cohesiveness brought about by participation in
volunteering opportunities and in reaction to government responsiveness.
Community support is deemed to be positive, save for minority opinion seeking a shore-hardened
alternative that would likely result in loss of the beach. Community members are reported to be split
about use of beach grass as it can become aggressive in moving landward if sand enters front yards. A
component of maintenance will be needed to remove excess sand should it encroach directly in yards –
beach grass and sand fencing should reduce the amount of sand currently blowing directly into
neighborhoods and street ends. A modest gain in carbon reduction will be associated with planting
dune grass and possibly woody plants such as sand dune willow and sand cherry.
The main permit issue for the project depends on potential impacts from shoal dredging and associated
restrictions.
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5. SUMMARY AND COMPARISON OF RESILIENCY, NATURAL AND NATURE-BASED
ALTERNATIVES
Alternatives
Summary

Adverse
Impacts

Resiliency

Financial

Feasibility

Lifecycle

No-action

None - current
conditions
continue with
increased risk of
greater flooding

Public cost: $500,000
per flood event
Private cost: $50,000
per structure per flood
event ~$3.4 million

Continued flood risk
not publicly
acceptable

costs accrued per
event
depends on lake
level

Flood
damages
continue

Nature-based beach
restoration

Moderate - loss of
dune and beach
may occur with
reasonable chance
of natural
restoration

Costs less than flooding
response and damage.
Initial cost of dune at
$120 per foot. Project
can be rebuilt 8 – 15
times compared to
shoreline hardening.

Specific method called
for in local LWRP
Construction methods
viable

Nature based
methods allow for
beach recovery
Possible loss of
material in high
lake level year

Dredging
includes
minor inwater
impacts

Shoreline revetment

None - temporary
protection
disrupting natural
processes

Initial cost of $1000 per
foot, total cost of 1.8
million, not including
costs associated with
loss of beach

Not feasible under
current policy and
permits due to loss of
beach or need for
renourishment

maintenance
required after one
high lake level
season,
renourishment
required annually

Loss of
beach and
access to
water

Shoreline geotextile
and revetment

None - temporary
protection
disrupting natural
processes

Initial cost $2000 per
foot, not including loss
of beach

Not feasible under
current policy and
permits due to loss of
beach or need for
renourishment

Maintenance
required after one
high lake level
season
renourishment
required annually.

Loss of
beach and
access to
water

The project provides additional and immediate environmental benefits in restoring beach and natural
processes. Economic benefits accrue to residents by allowing home occupancy and seasonal uses
including second home occupancy and rental. Local businesses benefit in short term from construction
and long-term promoting normal Village uses rather than continued emergency conditions.
Improvement throughout the numbered streets neighborhood are anticipated through owner
investment and economic activity.
Extent to which the project increases or decreases risk/impacts to adjacent assets/locations. The
premise of the project is to decrease flooding risk and improve community assets and preserve essential
coastal lakeside character.
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6. RECOMMENDATIONS
The project has received a grant which describes a nature-based shoreline protection system involving
dune and beach restoration via placement of sand and providing public amenities for beach access. The
project described in the application for state funding remains the recommended alternative after reconsideration of other alternatives, all of which have unacceptable adverse outcomes.

Basis of selection
Impact of resiliency project on coastal processes and habitats. The project is consistent with maintaining
existing coastal processes and providing increased habitat value on the beach. Habitat in the shoal
environment of the Bay will have short-term direct impacts which are likely to be neutral in the long
term.
Ability of project to be adaptable to changing conditions over time. Nature-based shoreline methods are
the most adaptable to changing conditions over time.
Positive/negative effects on resiliency of adjacent coastal properties and upland properties. There will
be no interruption of natural sediment movement along the shore. Flood risk reduction is provided for a
community of over 100 residences, 23 of which directly front the shore
Vulnerability in the community is greatest in the no-action alternative with continued flooding. Naturebased shoreline methods are vulnerable to failure and loss, possibly in one season of high water.
Sediment may be retained in the littoral cell west of the jetty with asset failure, allowing for natural
processes to restore the beach in part. Even with failure, the asset would provide flood protection prior
to failure. Shore hardening approaches would provide protection but are subject to failure once the
material fronting the revetment is mobilized, resulting in direct wave attack and overwash of the
revetment. The cost of shoreline hardening is excessive in initial installation, change in community
character and public access through loss of beach front, and the need for repair and renourishment.
Justification of why certain alternatives were not selected, especially relocation, and incorporation of
natural or nature-based features. Relocation is not feasible in a manner that would result in a lakeside
community of modest property values. The entire project is based on nature-based methods.

Next steps
Next steps include furthering the project design to layout a dune configuration that meets public and
functional expectations. Changes in dune design may include incorporation of dune top saddles to
accommodate walk over structures, partial segmentation of dunes to allow for close to at-grade
crossing, consideration of street ends and practices such as street plowing and availability of public
parking, and design in narrower beach areas to the west. Additional engineering services for final plans
and specifications, photographic simulations of project appearance, preparation of easement maps and
dune walk over and street end design. Suitability of shoal material for use in the project is pending grain
size analysis – samples have been submitted for laboratory testing.
Planned community engagement includes two public information meetings: one near return of residents
in spring and one prior to the main project implementation to be held prior to Labor Day 2020. Project
information will be provided via web-based story mapping with a conceptual draft under review by the
Beach Advisory Committee (BAC). A series of meetings will be held with the BAC with each
development in the project.
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Appendix A: Site Photography
Site photography includes aerial oblique imagery from high water in 2017, drone imagery flown by
Ramboll Engineering and ground photography.

Aerial Oblique Imagery.
2017 High water imagery
A full set of high-resolution aerial oblique images collected via aircraft overflight is available online. A
sample from the collection of images is provided here. Though not current conditions, photograph
quality is useful for documenting conditions and of sufficient quality to allow large scale images.
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Drone Imagery from Late Summer 2019
A set of images taken collected 31 August 2019 by Ramboll Engineering captures pre-construction
conditions during favorable lake state and weather conditions. Samples of images are shown here.
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Ground-based Photography
Multiple sets of pre-construction photography are available including street end photography for the
numbered streets (1st through 8th) in the Village, beach vantage pictures from the same January vintage,
and site visit photography.
Field Ground Photography 11 January 2020 (Project Street Ends)
Multiple scales are available at each street end along with vantages from the beach back to the street
ends. Additional street end photography is scheduled for a sunny day.
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Field Ground Photography 28 January 2020 (Beach Vantage)
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