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1. EXECUTIVE SUMMARY

In 2017 and 2019, the Lake Ontario and the St. Lawrence River System experienced high-water levels that resulted in
severe flooding and erosion throughout the region. These conditions have caused adverse effects on property,
infrastructure, business, and public safety. Given changes to the climatic baseline, New York State recognizes that
moving forward requires planning for and responding to a potential new normal set of climate circumstances. For the
Lake Ontario Region, learning how to adapt to and plan for a warmer, wetter, and more dynamic regional climate is
emerging as a reality. By focusing on proactive resiliency planning that is informed by useful climate information and
local input, the Lake Ontario Region has an opportunity to promote shoreline resiliency that allows communities and
stakeholders to adapt to climate-related challenges.

This report covers a portion of the east bank of the Genesee River in the City of Rochester, New York near the river’s
mouth at Lake Ontario. The project area includes an approximately 975 foot stretch of Genesee River shoreline. The
shoreline consists of the Monroe County Sheriff Marine Headquarters, NYSDEC Fishing Access, Monroe County Street,
City of Rochester property, Town of Irondequoit WWPS and associated facilities along with a limited number of tax
parcels owned by other businesses and parties. This portion of land has been subject to repeated flooding and property
damage during the events described above and will remain threatened by future high water events if resiliency
initiatives are not implemented. Under the REDI program, the project area has been separated into two distinct but
connected projects: M0O-03 St Paul Terminus and M0O-09 NYSDEC Fishing Access.

As part of the REDI program, this report is prepared as an evaluation of alternatives and 10% conceptual design to help
guide the next steps of the project execution process. The information provided in this document is primarily based on
the online sources, site visits and discussions with City of Rochester, Monroe County and Town of Irondequoit
personnel. Furthermore, this report includes recommendation for the next steps to investigate the site, perform the
required field work and prepare a detailed assessment of the alternatives prior to making a final decision on the selected
alternative. The cost estimates provided in Section 7 is for order of magnitude construction costs only, and include non-
construction costs and contingency at 25 and 30 percent of total construction costs respectively.
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2. PROJECT BACKGROUND AND HISTORY

2.1 Location

Figure 1: Site Location

St. Paul Terminus is located on a strip of land within the extreme northwestern corner of the Town of Irondequoit in
Monroe County, New York. Also known as the Summerville Lakeshore Area, the site is just east of the outlet of the
Genesee River and extends approximately 975 feet along the shoreline at the end of St. Paul Boulevard (Figure 1).
The encompassing area consists of Monroe County Sheriff Marine Headquarters (MC Sheriff Marine HQ), NYS-DEC
Fishing Access Area, Silk O’Loughlin’s Restaurant, the United States Coast Guard (USCG), Summerville Wastewater
Pumping Station (WWPS), Summerville Loop RTS Bus Station and portions of the Westage at the Harbor
condominium complex.

2.2 Physical/Geological Conditions

The Port of Rochester is located at the mouth of the Genesee River on the southern shore of Lake Ontario, about nine
miles north of downtown Rochester. As part of the Eastern Great Lakes Lowlands region, the land surrounding the
port is identified as flat-lying with low grade change, overlaid by glacial lake deposits.

= Soil type

Soil data was obtained from the Natural Resources Conservation Service (NRCS) Web Soil Survey. As shown in Table
2.2.1, the areas along the eastern shoreline of the Genesee River are composed of a single soil unit: lake beaches (Lb)
while the area southeast of the MC Sheriff Marine HQ is composed of Eel silt loam (Ee).
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Table 2.2.1: NRCS Web Soil Survey

. . Depth to .
M t M t Fl
ap Uni ap Uni Drainage Type Water Table ooding Hydric Rating
Symbol Name . Frequency
(inches)
Ee Eel silt loam Moderajcely 18-24 Occasional No
well drained
Unranked
Lb Lake beaches Unranked Unranked Unranked

Lake beach surficial deposits composed of sand, gravel, or silt are common on the site. Based on the New York State
Museum of Surficial Geology mapping, surficial geology of the project area consists of a layer of laminated clay and silt
that was deposited into lakes formed by the glacial ice that covered Western, NY at the end of the last ice age. The
major beach deposit of the area is that of glacial Lake Iroquois. Generally this deposit contained calcareous soil with
low permeability, resulting in the potential for low infiltration rates, poor drainage, and land instability.

However per the Bergmann 2017 Draft Report, the most recent layer of soil in the area is primarily alluvium, which is
composed of oxidized fine sand to gravel as a resultant from stream deposition. This layer ranges in thickness from
one to ten meters and may be overlain by silt. Additional information regarding soil erosion, channel deposition,
dredging, and other physical / geological conditions are summarized in the Bergmann 2017 report.

Aside from natural geology of the area, because the existing site area is a developed waterfront property, and has
therefore been previously disturbed, there is potential that any excavations performed during the construction of this
project may expose subsurface urban fill. For this reason, it is recommended that a soil investigation be conducted in
conjunction with the final design in order to determine the quality of in-situ soil and the presence of soil
contaminants. If uncontrolled urban fill is encountered during construction, the material should be removed
appropriately and replaced with controlled structural fill as specified in the final design.

Other relevant resources available for physical and geologic data are USGS Seismic Hazard Maps and the National
Earthquake Hazards Reduction Program (NEHRP). According to the U.S. Geological Survey, the only major structural
hazard in the vicinity of the project area is the Clarendon-Linden Fault Zone, located approximately 20 miles from the
project site. This fault zone extends at least 58 miles from near the shoreline of Lake Ontario in Orleans County to
south-southwestward into northern Alleghany County, Western NYS (Crone and Wheeler, 2000). Historical records
indicate this fault zone has likely been the source of several earthquakes, including an intensity VIII occurrence in
Attica, NY in 1929. Also, based on the Seismic Zone Map of the Contiguous States, the project area is documented to be
within Seismic Zone 2, which designates that in the event of an earthquake moderate damage would occur (U.S. Army

Corps of Engineers Buffalo District, 1985).

Additionally, the 2017 DMA 2000 Hazard Mitigation Plan Update - Monroe County, NY identifies the soils within the
project area to be NEHRP Soil Classification E. This classification represents soft soil comprised of fill, loose sand,
waterfront, and lake bed clays. During an earthquake, soil of this composition amplifies and magnifies ground shaking,
increasing building damage and losses.

Overall, it is recommended that the above mentioned structural geology and seismicity of the site shall be taken under
careful consideration for the final design of any improvements as part of this project.

Bedrock

According to New York State Museum of Bedrock Geology mapping, the project area is underlain by the oldest bedrock
formation in Monroe County, the Queenston formation. This formation is composed of shale and siltstone that was
deposited more than 410 million years ago during the Upper Ordovician period (Paleozoic Era). Further, as part of the
Rochester Harbor East Pier Repair project in 1985, bedrock was not encountered in the borings / probings taken by
the USACE within the project area. Based on the depths of these field tests, it was deduced that top of rock is at least
below elevation 203 (40 ft below LWD).
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= Water Depth

The U.S. Army Corps of Engineers (USACE) has divided the Genesee River into sections for the purposes of defining
the parameters of the channel's dimensions, as well as for maintenance of the harbor itself. According to most recent
USACOE bathymetric readings, the section of the entrance channel that extends from the Rochester Yacht Club to the
northern most point of the east pier was constructed to a depth of 23 feet and is currently maintained to a depth of 21
feet.

= Slope

As the Genesee River approaches Lake Ontario, the adjacent lands on either side of the pier flatten out substantially.
This is verified by existing LIDAR models from Monroe County and recent field elevation checks, which display
estimated slopes within the project area being relatively minimal, ranging between 0.01% and 3% throughout. The
available data depicts grading patterns such that the MC Sheriff Marine HQ, the east portion of the NYS-DEC Fishing
Access Lot, the south portion of Westage at the Harbor, and the end of St. Paul Boulevard all drain toward the Club
Terrace Loop (the low point), while the USCG Station and Silk O’Loughlin’s maintain a low point at the edge of the
shoreline or within each individual property, respectively (Figure 2).

Figure 2: Existing Site Topography

2.3 Environmental Conditions

Various sources and datasets were used to assess existing environmental resources of St. Paul Terminus and the
surrounding area within the project limits. The following sections describe the environmental resources of the area.

= Wetlands

As due diligence for this report, it was necessary to review the United States Fish and Wildlife Service (USFWS)
national Wetland Inventory (NWI) maps of the site, last updated May 5t 2019, in order to identify potential wetland
areas within the project area. NWI is only intended to provide reconnaissance level information of potential wetlands
on site and is not to be considered as Jurisdictional WOTUS (USFWS 2019).
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The NWI mapper identified two federally designated wetlands across wetland types associated with the site as
outlined in Table 2.3.1.

Table 2.3.1: USFWS NWI Map Summary

System Subsystem Class Water Regime
. Littoral: Unconsolidated bottom:
Lacustrine: . .
. Extends from shoreward Habitats with at least 25%
Deepwater habitats . Permanently
L2UBH boundary to depth of 8.2ft cover of particles smaller than
such as lakes . flooded
below water stones and a vegetative cover
less than 30%
Riverine: Lower Perennial:
Deepwater habitat Low gradient, no tidal
R2UBHx P . L . & . Permanently
contained within a influence, and some water Unconsolidated bottom
flooded
channel flows all year
*Excavated by humans

These two wetlands represent the Lake Ontario (L2ZUBH) and the Genesee River (R2UBHx) to the North and West of
the Site, respectively.

According to the NYSDEC Environmental Resources Mapper, one state regulated wetland is within proximity of the
site. RH-9 is an estimated 53.2-acre class 2 state regulated Freshwater Emergent Wetland located approximately 1.25
miles south from the Site. No other wetlands are shown located outside of the River and Lake within the project limits.
In addition, no New York State rare or protected species were identified on the Mapper for the project area.

Aquatic Habitat

As one of the 4 major tributary watersheds to Lake Ontario, the Genesee River is one of the most important potential
fish and wildlife habitats in the Great Lakes Plain ecological region of New York State. Due to its large size, as well as
the idea that the bulk of the river’s corridor is undisturbed, the river provides habitat for a range of aquatic species.

As specified in the NYSDOS Coastal Fish & Wildlife Habitat Rating Form for the Genesee River, the Genesee River is a
highly productive habitat for warmwater fisheries. The river supports resident warmwater fish species including
smallmouth bass, brown bullhead, northern pike, channel catfish, walleye, carp, and white sucker, in addition to lake-
based fish species including white bass, yellow perch, white perch, smelt, bowfin, sheepshead, rock bass, and
American eel. Furthermore, ongoing efforts of fish stocking by the NYDEC has designated the Genesee River as having
one of the highest salmonid concentrations of all of Lake Ontario’s tributaries (Bergmann 2017). The major salmonid
runs in the River are as follows:

» Inthe spring (late February-April), steelhead run up the river, and lake trout occur at the mouth.

» In the fall (September-November, primarily), concentrations of coho and chinook salmon, brown trout and
steelhead are found throughout the river during their spawning runs.

The extensive cultivation of warmwater and salmonid fisheries within the channel has established the Genesee River
as an important recreational fishery, attracting anglers from throughout New York State and beyond. Locally, the
Genesee River is very popular with City residents, primarily at the mouth of the river along the Charlotte and
Summerville Piers. Along the shoreline of the project area (Summerville Pier), the NYS-DEC runs a scenic Harbor
Fishing Access site for local recreational fishing. During the final design of this project, it is required that the NYSDEC
Regional Office be contacted to discuss and determine whether the proposed activities are subject to regulation. In
doing so, detailed construction plans will be needed to determine if there are potential fishery concerns for
disturbances to the waterways.

It is important to note that water pollution and extensive alteration of the lower river channel has reduced the
environmental quality of the Genesee River. Further details regarding pollution of the Genesee, active and future
remediation plans such as the Rochester Embayment Remedial Action Plan, and other aquatic species within the
channel can be found in the 2017 Bergmann Report.
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Rare, Threatened, and Endangered Species and Significant Habitats

According to the NYSDEC Environmental Resources Mapper, the location of the site is within the vicinity of Animals
Listed as Endangered or Threatened; in particular - Pied-billed Grebe (T) and Least Bittern (T). During the final design
of this project, it is required that the NYSDEC Regional Office be contacted to discuss and determine whether the
proposed activities are subject to regulation.

Archeology

GIS data from the New York State Historic Preservation Office (SHPO) lists the project area as Archeologically
Sensitive. Consultation with the New York State Office of Parks, Recreation, and Historic Preservation (NYS OPRHP)
should be performed to identify the potential presence of archeological resources and the potential need to perform a
cultural resources investigation due to the development of the project area. Potential impacts to these resources must
be considered in the State Environmental Quality Review (SEQR) documentation during the final design.

Floodplain considerations

The work will take place within the 100-year floodplain. According to Federal Emergency Management Agency
(FEMA), the project area is located within a Special Flood Hazard Area, the AE Zone, and as such all proposed
development in the area is subject to floodplain development regulations. This means that all development of
buildings and other structures, mining, dredging, filling, paving, excavation, drilling, or storage of equipment or
materials is subject to construction regulations if it occurs within a Special Flood Hazard Area.

The standard development requirements within an “AE Zone”, when there is a base flood elevation available, is that
the lowest floor including any basement must be at or above the base flood elevation. Similarly for utilities, all
machinery and equipment must be elevated to or above the base flood elevation. For the Summerville Lakeshore,
FEMA designates the current 100-year floodplain base flood elevation to be 249 feet for the Genesee River and 250
feet for Lake Ontario. The Genesee River base flood elevation was surpassed in 2019 with a record high water level of
249.1 feet. All alternatives developed as part of this project will have to adhere to these standard development
requirements for the current base flood elevation, along with adjusting these requirements accordingly to handle
record high water levels. The final Site Plan for this project will also be required to delineate the floodplain and
floodway boundaries per FEMA record map data. Additionally it is recommended that as an early part of the design
process, a single comprehensive floodplain review and encroachment review for all of the Genesee river projects
under the REDI program is recommended.

Water Levels

According to the International Joint Commission (IJC), the historical average high water level of Lake Ontario between
1918 and 2018 is 246.26 feet IGLD1985 (Figure 3). Additionally, the USACE defines the federal regulatory boundary
for Lake Ontario as the Ordinary High Water (OHM) established at 247.3 IGLD1985 (Bergmann 2019).

Water levels at the Great Lakes have been regularly and systematically recorded since 1860 and show long term
water-level fluctuation. Throughout this recorded time, Lake Ontario has experienced both extreme high-water levels
and extreme low water levels that appear to have coincides with climatic variability such as changed in precipitation,
evaporation rates, and amount and duration of ice cover (USACE 1999, Gronewold et al. n.d.). Periods of extreme low
water levels have generally occurred in 20 to 30-year cycles, i.e., in the mid-1890s, mid 1920a, mid-1930s, mid-1960s,
1999, early 2010s, and 2016, while extreme highs were experienced in the 1870s, late 1920s, early 1950s, early
1970s, mid-1980, mid-1990s, and late 2010s with record highs occurring in 2017 and 2019 (Wilcox et al. 2007,
USACE 1999). Water regulations which started in Lake Ontario in about 1960 have reduced water level extremes
(Wilcox et. AL. 2007, USACE 1999). For example, prior to regulation in 1952, Lake Ontario water levels ranged 6.6 feet
or from 248.6 feet to 242.0 feet in one hydrologic season. With regulation, the seasonal water level range has reduced
1.7 feet annual variability, on average (Wilcox et al. 2007). Beginning in 2017 and again in 2019, Lake Ontario began
experiencing record high water levels as a result of persistent precipitation, variable winter temperatures, ice
patterns, and extreme water supply conditions causing the lake to rise to a record breaking 249.1 feet in 2019,
approximately 0.5 feet above average high and 1.8 above the Federal Ordinary High Water Mark (Figure 3; ILO-SLRB
2019).
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Figure 3: Lake Ontario Daily mean water levels (ft, IGLD 1985) from January 1918 to present
(International Joint Commission)

2.4 Ownership and Service Area
Publicly or Privately-owned

St. Paul Terminus is comprised of multiple parcels of land both publicly and privately owned (Figure 4). The area
functions predominantly for public access to the Lake Ontario Waterfront and Summerville Pier, as well as serves to
provide security and public safety to the Port of Rochester. Coordination between the various owner entities will be
vital for the determination of feasible options and the progression to a final design.

Public entities are the primary property owners in the area. These properties include:

City of Rochester

Monroe County Sheriff Marine Headquarters (Monroe County)

St Paul Boulevard (Monroe County)

NYS-DEC Fishing Access Area (City of Rochester and New York State)
United States Coast Guard Station (United States Government)

Portions of Club Terrace and St. Paul Boulevard (Town of Irondequoit)
The remaining privately-owned parcels within the Site boundary are as follows:

Silk O’Loughlin’s Restaurant

Westage at the Harbor Condominium Complex

At the time of this report, determination of project participation of all private entities and the United Stated Coast
Guard Station is ongoing. Final design will also require identification of, and negotiation to acquire the required
property easements for project execution.
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Figure 4: St. Paul Terminus Property Ownership Map

= District Boundaries

Parcels immediately adjacent to the Genesee River are incorporated within the City of Rochester Harbortown Village
(HV) zoning district. This includes the USCG Station, Silk O’Loughlin’s, The NYS-DEC Access Area, and the Monroe
County Sheriff Marine HQ. Per the Bergmann 2017 Draft Report, the HV District provides for a “distinct neighborhood
developing around the mouth of the Genesee River and the shore of Lake Ontario as a unique and lively water- and
pedestrian-oriented area.” Moreover the zoning regulations within this district promote public access, encourage
tourism and preserve the waterfront environment.

= Sewer Systems

Utility records indicate the nearest public sewer systems are located along St. Paul Blvd and the Club Terrace Loop,
within Town of Irondequoit property limits.

The existing Sanitary Sewer System within this area is owned and maintained by the Town of Irondequoit. This
system is conveyed via underground pipe along St. Paul Boulevard, and is tied directly to the Town of Irondequoit
(Summerville) Wastewater Pump Station (WW PS) (Figure 5). Similarly, the existing Storm Sewer System is conveyed
via underground pipe in relatively the same area. However, this system all connects back to an underground precast
concrete junction chamber that discharges to the Genesee River via a 41”x 53” arch pipe with Tide Flex check valve,
directly south of the NYS-DEC Fishing access area. Monroe County maintains this stormwater infrastructure within
the existing easement. Final design and project execution will require coordination efforts between the City of
Rochester, Monroe County and the Town of Irondequoit to confirm ownership and long term O&M responsibilities.

Additionally, limited utility records were available for the private properties along the Summerville shoreline. As a
result, this assessment assumes that Silk O’Loughlin’s Restaurant and the USCG Station have independent storm sewer
systems and individual outlet pipes that discharge to the River along each respective property.
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= Stakeholders and Community Support

Local stakeholder cooperation and community support are essential to the design development and alternative
identification. As part of this project, it will be a necessity to establish coordination efforts between not only the
property owners, but also through working groups, outside agencies, and public outreach. It is the goal of this report
to present preliminary findings, assessments, and engineering alternatives to help facilitate gaining support, public
review, and promotion of resiliency.

Figure 5: Local Stakeholders

= Population Trends and Growth

According to the United States Census estimate, the Town of Irondequoit has a current population of 49,927.
Between 2010 and 2018, the Town of Irondequoit experienced a population decrease of 3.2%.

2.5 Existing Facilities and Present Conditions

The St. Paul Terminus area currently makes up approximately five acres of land that contains a paved public access
road, asphalt parking lots, concrete sidewalk, stone curb, concrete fishing dock, open green space, and roof cover from
private and publicly owned property. Along the Genesee River, the majority of the Summerville Lakeshore Pier is
retained by steel sheet pile wall overlaid with a concrete cap, with the exception of the docks perpendicular to the MC
Sherriff HQ, which are constructed of wood supported by a steel frame. In addition, existing concrete seawalls act as a
barrier along the pier from the south end of the NYS-DEC lot to the north end of the USCG. Preliminary field
observations and investigations reveal that the walls were constructed at different times from parcel to parcel, in
addition to varying in height from 1.75 to 2.75 feet. Due to limited as-built drawings for the area along the shore, this
report assumes the entire length of the existing Summerville Pier is constructed as depicted per record drawings from
the Rochester Harbor East Pier Repair Project (see Appendix B).

The Site is currently served by municipal domestic water, sanitary, electric, natural gas, and telephone service. Utility
records as well as information from “811 Dig Safely” exposed domestic water main owned by Monroe County Water
Authority within the vicinity of MC Sheriff Marine HQ and the NYS-DEC Parking area that branches off onto St. Paul Blvd.
and up to the USCG. Additionally, gas and electric from RG&E, Frontier Telephone fiber optic cable, and Time Warner
Cable fiber optic cable are all shown within the Site boundary.
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Site drainage is achieved via overland flow to conventional drainage structures (catch basins), absorbance from
impervious surfaces, and closed-conduit (storm and sanitary) sewers along St. Paul Blvd. and Club Terrace.

= Damage History

Periodic flooding along Lake Ontario has caused major disruption to the St. Paul Terminus area. Beginning with the
flood of 2017, the existing properties within the Site boundary have been subject to ongoing damage due to the event.
During this storm surge, water levels reached a high elevation of 248.95 feet, causing the water within the Genesee
River to infiltrate the Summerville Pier and surrounding properties. This was the first realization of the property
owners’ helplessness to handle the oncoming water, having to utilize temporary measures such as sandbag barriers
and portable water pumps in order to prevent further property destruction. Damage due to the flood included but was
not limited to: erosion, repair costs, structural flooding, damages to shoreline properties, and sewer backup. Further,
due to the area’s incapacity to recover from the flood, standing water resulted in an inability for residents to utilize or
access the infiltrated land. Examples of the high water level, land coverage, and temporary protection measures along
the lakeshore properties are shown in Figure 6 below.

Figure 6: Flood Damage at NYS-DEC Fishing Access and Silk O’Loughlin’s

To further increase the damage, a similar flood event occurred again in 2019 where water levels reached a record
high of 249.1 feet, surpassing the current 100-year floodplain elevation for Summerville Lakeshore of 249 feet.

2.6 Definition of the Problem

St. Paul Terminus is a highly developed, topographically low area that is actively utilized by the public. Due to recent
climatic events in 2017 and 2019, the area has been subject to rising water levels of Lake Ontario, and as a result has
required flood breach protection and repair. The shoreline, building and drainage infrastructure is highly susceptible
to rapid and dramatic changes in water levels that has local residents and public authorities concerned about its long-
term sustainability and resilience. Specifically, the community and project stakeholders want to better understand the
long-term effects and solutions for the area in terms of property damage, water quality, and future functionality of the
area and surrounding residences. It is clear that the periodic breaching of the area will in turn trend toward closure of
shoreline properties, and have long lasting negative effects on the residents if no management or protective action are
taken. For these reasons, the best available data shall be utilized to identify and evaluate design alternatives for the
ongoing flood impacts on St. Paul Terminus and the surrounding area. Overall, the ideal solution for the project’s
problem statement will incorporate the following:

» Ensure human health and safety

» Minimize damage to public / private property in the area

» Maintain functionality of shoreline security, continued fishing and boating access
» Maintain public access to the area

" Flood protection, health, and sanitation
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Historically, as well as in accordance with Town, City and Monroe County personnel, flooding and compromised
drainage infrastructure (and water quality) have been issues of concern within St. Paul Terminus. Based on
publications within the media and observations in the field, the area has been subject to property damage since the
flood event in 2017. The majority of this damage was caused by water, either by waves, storm surges, or assets being
under water for long periods of time. Flooding and lack of adjacent flood protection infrastructure has also led to
potential inoperability of the area. Additionally, high volumes of water have contributed to backed-up storm and
sanitary systems, which causes great concern for future issues related to health and sanitization. These impending
issues include but are not limited to mold and structural damages to adjacent buildings, as well as negative effects to
the water quality in the case that the sanitary sewer overflows and/or is compromised.

= Aging Infrastructure

The project area is primarily occupied by infrastructure. However, a high percentage of this infrastructure was
constructed over a decade ago. Based on available utility records, a majority of the public storm systems, sanitary
systems, and seawalls have not been modified since the late 1990s, if not constructed much earlier. The existing
infrastructure was not built in anticipation of water levels higher than that of the FEMA 100-year floodplain. The age
of the infrastructure in combination with exposure to future flooding makes it an ideal candidate for revitalization.

= Storm & flood resiliency

Although the existing St. Paul Terminus is presently designed in compliance with current design regulations, as well
as accounts for protection against FEMA 100-year floodplain elevation 249 feet for the Genesee River, it is frequently
affected by storms, changing water levels, amount and duration of ice cover, and dredging maintenance and
management activities. As the project site currently stands, it is very exposed and vulnerable to extreme weather,
such as storm surge and flooding impacts, especially the areas closest to the east Summerville shoreline (see Figure
7). It is clear that the existing sewer systems in place are ill-equipped to handle recent and future rising water levels.
Additionally, it is noteworthy to mention that low water levels also pose potential damage with respect to
deterioration of water quality, reduction of water in rivers and lakes, and land subsidence within the area.

Figure 7: Flood Inundation Map for Lake Ontario Base Flood Elevation (250 Feet)
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2.7 Financial Status
Projects that seek to recover from flood impacts, as well as mitigate flood damage in the future, require several
different sources of funding in order to plan the project, develop alternatives, develop 100% construction plan sets,

and fully construct and implement. For instance, this report serves as a project alternatives development and is
funded by DASNY, with oversight from the NYSDOS.

The project will be financed by the City of Rochester and 95% of the cost will be reimbursed by the REDI Program.
The Minimum Required Local Share (5%) will be provided by Monroe County, the Town of Irondequoit, and/or the
City of Rochester. The proposed financing plan is shown in the Table 2.7.1.

Table 2.7.1 - Project Financing Plan

Description Cost

MO-03 St Paul Terminus

Total Estimated Project Cost $1,770,000
REDI Grant Amount $1,681,500
Minimum Required Local Share $88,500
MO-09 NYSDEC Fishing Access
Total Estimated Project Cost $326,000
REDI Grant Amount $309,700
Minimum Required Local Share $16,300

The City of Rochester will work closely with other project partners including Monroe County, Town of Irondequoit,
New York State and the US Government as applicable to develop an intermunicipal agreement and cost sharing
approach for project components within the jurisdiction of each entity. This approach will be developed during final
design.

3. RESILIENCY

According to the Resilient Design Institute, resilient design is “the intentional design of buildings, landscapes,
communities, and regions in order to respond to natural and manmade disasters and disturbances-as well as long-
term changes resulting from climate change.” For the design of this project, increased resiliency and sustainability are
the two main components that are considered in order to ensure the safety, longevity, and steady growth of the
community now, and in the future. Additionally in conjunction with the goals of the Community Risk and Resiliency
Act (CRRA), this design approach works to evaluate and account for current and future flood hazards for major
projects in New York State.

As the project will be funded by the REDI Program, the development and execution of alternatives ultimately strives to
achieve more economically, communally, and ecologically resilient conditions wherever it is possible. This means
building resilient alternatives as opposed to traditional approaches for site design, protection from flooding, erosion,
and extreme events. In order to work towards this goal, alternatives shall be validated feasible based on the
incorporation of protection of assets, protection of the community and its ability to recover from natural disaster, as
well as nature-based protection and added natural features.

For the reason that St. Paul Terminus is currently highly exposed and defenseless to flooding and extreme events
along Lake Ontario, designing a more sustainable and proactive solution will increase resiliency by better protecting
the community from flood hazards and sewer system backup, and by preserving manmade infrastructure, enhancing
natural infrastructure, and protecting water quality in and adjacent to the project site.

POPLI DESIGN GROUP | MARCH 20, 2020 I:D—‘: REVISED FINAL REPORT | 13

https://ramboll.sharepoint.com/sites/cs_Tony_Eallonardo/Shared
Documents/Engineering Reports/M0.03 St. Paul
Terminus/2020.03.13_MO.03 REDI Engineer's Report Final.docx



4. COMMUNITY BENEFIT

Protecting and strengthening the infrastructure within the boundary of St. Paul Terminus will provide multiple
community benefits including:

Enhancement and preservation of the infrastructure within the area.
Maintain Wastewater Pump Station Operation for health of residents.
Maintain access for residents to RTS Summerville Loop Bus Station.

Maintain functionality of shoreline security (Monroe County Sheriff and Coast Guard units), as well as
public/boating safety.

Maintain social benefit from communal access to the waterfront and its’ recreational amenities (i.e. Scenic view,
fishing access, bar and restaurant, etc.)

Long-term economic benefits and resilience to residence along within and surrounding the St. Paul Terminus
area.

5. ECONOMIC BENEFIT

During the high water levels of 2017, and most recently May 2019, heavy flooding plagued the Summerville shoreline
and surrounding St. Paul Terminus area. Damages included, but were not limited to: repair costs, erosion, structural
flooding, damages to shoreline properties, and sewer system backup. During the heavy flooding events, the properties
directly adjacent to the Genesee River are most vulnerable and likely to be impacted by the flood. Protecting these
properties by strengthening the infrastructure and increasing sewer capacity will protect St. Paul Terminus and its
residents along the shoreline from future asset damage. Additionally, increased resiliency will not only reduce future
damage costs, it will work to reduce costs related to reactive flood protection (labor, sandbags, portable pumps, and
temporary dams).

6. PERMIT AND REGULATORY COMPLIANCE

A preliminary list of permits required for the completion of each alternative has been identified and is presented in
Table 6.1. Please note, the table is for reference only and should not be considered final. Other potential regulatory /
permitting authorities which may be relevant to this project include the U.S. Coast Guard, the NYS Department of
Transportation, and the NYS Department of Health. Permits and authorizations will ultimately depend on the final
proposed design and project sponsorship.

Table 6.1: Preliminary Permitting Requirements

Permit Regulated Activity

Work and structures that are located in,
under, or over federal navigable waters and
U.S. Army Corp of Engineers . federal jurisdictional wetlands. Regulatory
(USACE) Federal Waters / Wetlands Permit authority is under Section 404 of the Clean
Water Act and Section 10 of the Rivers and
Harbors Act

Freshwater Wetlands Permit,

Coastal Erosion Hazard Area Work and structures that are located in, under
NYS Department of (CEHA) Permit, Article 15 or over waters and wetlands, temporary use
Environmental Conservation Protection of Waters Permit, of state lands and conservation easement
(DEC) Water Quality Certificate, State lands, and construction activities involving soil

Environmental Quality Review Act  disturbances of (1) or more acres
(SEQRA), Temporary Revocable
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Permit

Regulated Activity

Permit for Storm Water
Discharges from Construction
Activity

US Fish and Wildlife Services

Consultation

Threatened and Endangered Species Act
compliance. Required for work near regulated
species

City of Rochester
(COR)

Site Plan Review

Review in accordance with Local Waterfront
Revitalization Plan and Requirements of
Bureau of Planning and Zoning

Local Municipality Level

Article 36 — Floodplain
Development and Floodway
Guidance, Floodplain
Development Permit

Disturbance within a designated 100-year
flood zone. May require H&H analysis as part
of floodplain review by DEC

Monroe County Division of Pure
Waters

Sanitary / Storm Sewer Permitting
and Plan Approval

Alterations to sanitary / storm sewer system
and land/pavement restoration

NYS Department of State (DOS)

Federal Consistency Review —
Authorization of USACE and other
federal permitting — Consistency
of all federal and state permit
actions with the enforceable
policies of the NYS Coastal
Management Program, the City of
Rochester federally approved
LWRP, and the Town of
Irondequoit federally approved
LWRP. Additionally, the St. Paul
Terminus area involves the
Genesee River, which is a state
designated Significant Fish and
Wildlife Habitat (SCFWH) and
therefore must be evaluated for
consistency with Policy 7 of the
NYSCMP and any corresponding
LWRP policies

Conformance with NYS Coastal Management
Program or LWRP

NYS Office of General Services
(0GS)

Authorization —includes a
potential permit issuance of a
license; or, letter of no permit
required

State lands now (or formerly) underwater

NYS Office of Parks, Recreation,
and Historical Preservation

Consultation

Review under Section 106 of Historical
Preservation Act State Historic Preservation
Law 14.09 (satisfied if section 16 is satisfied)

Town of Irondequoit

Sanitary / Storm Sewer Permitting
and Plan Approval

Alterations to sanitary / storm sewer system
and land/pavement restoration

Preliminary findings indicate that the project area will be less than an acre of land disturbance, however final SWPPP
requirements shall be determined for final proposed design.
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7. ALTERNATIVES ANALYSIS

For the purpose of developing flood risk management design solutions, key project goals were identified based on a
preliminary assessment of stakeholder/community needs and benefits. These goals are listed below:

Minimize damage to property and infrastructure, both public (NYS-DEC, MC, TOI, COR) and private (shoreline
property owners and residents).

Protect human health and safety.

Maintain continued fishing access along pier (NYS-DEC and City of Rochester) and boat access (MC Sheriff
Marine HQ and U.S. Coast Guard).

Maintain continued access to residents via RTS Summerville Loop Bus Station.
Maintain, protect, and enhance natural habitat areas.
Verify feasibility of implementation.

Unless a no action alternative is selected (that is to leave the site as it is in existing conditions), these goals create the
need to generate an alternative, which will likely be a hybrid of various options.

Moreover, this report presents and evaluates a total of six alternatives that have been developed to achieve a balance
of these key project goals in combination with increased resiliency and minimization of costs. These preliminary
alternatives vary from no action, to natural solutions, to hardened alternatives. The six alternatives developed are as
follows:

1. Alternative A: No action. Do nothing and leave the status quo.

2. Alternative B.1: Public Storm Sewer System Modifications. Create additional stormwater storage capacity by
implementing a Stormwater Pump Station and providing additional storm drains within Club Terrace area.
Reroute pipe to public discharge outlet and install permanent check valve on existing storm sewer discharge.

3. Alternative B.2: Private Storm Sewer System Modifications. Create additional stormwater storage capacity
by implementing Stormwater Pump Stations at both Silk O’Loughlin’s Restaurant and the USCG Station. Route
PS pipe to private discharge outlets and install permanent check valves on existing storm sewer discharge for
each location.

4. Alternative C: Fortification by Floodwall Extension. To extend and/or resize existing concrete sea wall along
the eastern shoreline, providing removable stop logs and portable dams for open access to pier and docks.

5. Alternative D: Fortification by Berm Structure at NYS-DEC Fishing Access Area. To implement a berm
structure along the dock and parking lot edges surrounding the NYS-DEC fishing access area.

6. Alternative E: Upgrade Summerville Waste Water Pump Station. Provide necessary flood proofing
improvements to existing WWPS.

It is important to note that these alternatives, and respective evaluations, are based on conceptual designs as
described in the sections that follow. Further, these designs only reflect a schematic level of design to represent
varying types of management activities. Any implemented project would still require detailed design prior to
permitting by any local or federal regulatory agency to ensure all applicable requirements are met.

7.1 Alternative B.1
Site Location

The proposed location of the St. Paul Terminus Storm Water Pumping Station (SWPS) is near the Rochester Yacht
Club, at the intersection of St. Paul Blvd and Club Terrace. The SWPS is meant to serve the area adjacent to the Yacht
Club and the Westage at the Harbor Condominium Complex. The approximate location of the pump station is shown in
the Figure 8 below.
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The St Paul SWPS is being proposed as part of a number of upgrades in this location. Other alternatives will include
the construction of new seawalls located on the river side of the SWPS to keep flood water from breaching the area.
Along with the seawalls, new permanent check valves will be installed on existing discharge lines. The proposed SWPS
will provide storm and flood resiliency and allow for this area to drain properly during future storm events. A new
SWPS and storm drain collection system is proposed for the area.

Design Flows

To date, no direct flow monitoring study has been completed for this area. In order to approximate potential storm
event flows that could be seen by the collection system, Popli Design Group compiled NOAA precipitation return
frequency estimates for the city of Rochester, NY area. The NOAA data presents a predicted average amount of rainfall
(in inches) for a specific duration and storm return interval. Without any additional data available, potential storm
flows were calculated with the conservative analysis of a 100-yr storm event lasting for 12 hrs. An additional
adjustment was made to incorporate the amount of pervious surface located in this area. For these calculations it was
assumed that pervious surfaces could affectively handle up to approximately 25% of the total predicted rainfall. The
table below shows the design storm, amount of predicted precipitation, and the total amount of predicted flow on the
area in question.

Table 7.1.1: NOAA Return Frequency Rainfall Data for 100-yr Storm in Rochester, NY

[V
Duration Rainfall (in) 25% G?M
Reduction
6-hr 3.49 47,103 352,333 245 184
12-hr 4.06 54,796 409,878 285 213
24-hr 4.64 62,625 468,432 325 244

Pump Station Location and Collection System

The proposed SWPS will be located in the grass median in the center of the project area. The space is currently
relatively open with a tree and some overhead power lines in the vicinity. The proposed location is on Town of
Irondequoit property and an easement will be required if the facility were operated by another entity. It is anticipated
that the majority of equipment will be placed below grade and out of site from the roadway, but there will need to be
some equipment, like control panels and electrical equipment, that will be installed above grade. Fencing or some
other additional security should be installed around the SWPS along with access for maintenance vehicles.

However, as the project site is an active, scenic area for the public to utilize, it is important to recognize that the
location of the proposed SWPS in the middle of the island will compromise the aesthetic view of and approach to the
river. In order to mitigate this impact, the final design should explore alternative locations where this facility would be
less obtrusive.

With a central location for the SWPS, a new storm water collection system can be installed in the surrounding streets.
Existing storm drain inlets will be rerouted to the proposed SWPS with strategically placed additional inlets installed
at various locations within existing easements or right-of-way. Existing pervious areas can be left to absorb as much
rainwater as possible and help reduce the amount of inflow required to be pumped out of the SWPS and back to the
river. A conceptual layout of the proposed stormwater collection system is shown below (Figure 8), where the
proposed discharge pipe is proposed to outlet at the MC Sheriff Marine HQ boat slip.
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Figure 8: Conceptual Layout of Stormwater Collection System

Further, in order to eliminate the need for another check valve, it is recommended to route the proposed discharge
pipe above ground for outflow above the water level at the river. A potential configuration of the discharge pipe to the
Genesee River is shown below (Figure 9).
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Figure 9: Section of Pump Station Discharge Pipe to Genesee River

For this report, it was assumed that the MC Sheriff Marine HQ boat slip shown is not being used, as it is currently
encumbered by the existing stormwater outfall check valve in addition to being blocked off by a chain link fence
(Figure 10). However, utilization of the boat slip shall be confirmed prior to executing the final design.

Figure 10: Existing Stormwater Outfall
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Pump Station Design

The SWPS design includes the installation of a circular precast concrete or steel structure with a depth of
approximately 10 feet to provide an adequate sump below the lowest invert of the stormwater collection system.
Final depth of the station will be determined during final design and take into account constructability of the system
given groundwater depth. Two submersible pumps will be installed at the bottom of the wet well. Each pump will be
capable of handling the entirety of the design flow, creating full redundancy in the SWPS. The submersible pumps will
be installed along guide rails that allow operators to easily remove the pumps from the station using a portable crane.

Piping from each of the submersible pumps will be routed through an adjacent, below ground valve vault. Each pump
will include a check valve for pump protection, and an isolation valve to allow maintenance on the station.
Downstream of the isolation valves the pipes will be manifolded together and a single discharge pipe routed to a
location in the river. An additional check valve may be installed on the discharge line closer to the river discharge
location.

The precast concrete or steel wet well will be accessed through at a minimum, two water tight hatches. A ladder will
also be installed within the structure to allow access for maintenance and cleaning. The station will be controlled
through level sensors (floats or level transmitters).

Electrical motors will be premium high efficiency type, with one common specification for all NEMA frame motors. All
electrical equipment outside of the pump motors will be located on an above grade slab located adjacent to the PS.
Electrical equipment includes the pump control panel, disconnect switches, lighting controls and an available portable
generator connection.

The SWPS design will consider redundancy and reliability as much as practical. The control panel will house an
Uninterruptible Power Supply (UPS) that will protect the control system against line frequency variations, power line
noise voltage transients, and will provide voltage regulation and back-up power for a minimum duration of 15
minutes.

A generic layout of the pump station as described is shown below.
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Figure 11 - Cut Section of Proposed SWPS

It is recommended that the SWPS be procured as an entire pre-built system. The SWPS can be manufactured offsite
and delivered as a single unit for installation. All pumps, piping, electrical and controls can be installed prior to
delivery and installation if a pre-built system is procured. Procurement in this manner will allow for faster lead times,
easier construction and more control over the quality of the product and may also lower overall costs associated with
the system.

As Monroe County will possibly be the long-term owner of this pump station the design will follow applicable Monroe
County standards relative to materials of construction, pumping systems, backup power, controls, safety and access
for operation and maintenance. Development of wetwell diameter, depth and sump volume will be completed during
the detailed design stage and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>