RICE

February 14, 2023

City of Stamford
888 Washington Boulevard
Stamford, CT 06901

Attention: Ms. Susan Kisken, Coordinator of Inspections & Plan Review
Engineering Department

Reference: 68-70 Seaview Avenue
ZB App. No. 222-23 & 222-24
Supplemental Flood Study

Dear Ms. Kisken:

RACE Coastal Engineering, Inc. (RACE) is providing specialty consulting services related to
coastal analysis and flood zone matters to the Applicant, Seaview House LLC, on the above
referenced project which seeks to convert the existing commercial building into residential use.

The site is located on the Federal Emergency Management Agency’s (FEMA) effective Flood
Insurance Rate Map (FIRM) No. 09001C0517G dated July 8, 2013. The datum for the FIRM is
the North American Vertical Datum of 1988 (NAVDS88). The FIRM shows the property to be a
Zone VE with a base flood elevation (BFE) of El. +15” for approximately 10’ to 30’ +/- beyond
the face of the seawall before it transitions into a Zone AE with a BFE of El. +14°.

Per Section 15.B.3.b of the Stamford Zoning Regulations, “special flood hazard areas are
determined utilizing the base flood elevations (BFE) provided on the flood profiles in the Flood
Insurance Study (FIS) for a community. BFEs provided on a Flood Insurance Rate Map (FIRM)
are only approximate (rounded up or down) and should be verified with the BFEs published in the
FIS for a specific location.”

RACE prepared a site-specific coastal analysis, utilizing the data in the FIS, and prepared a report
for the Applicant dated April 25, 2022, which has been provided to the City in support of the
referenced application. RACE’s analysis consisted of 1-D numerical wave modeling of wave crest
elevations, wave runup, overtopping and inundation for storms including the “500-year” (0.2%-
annual chance occurrence) through the “1-year” (expected annually) return frequency event. The
purpose of this analysis was to determine when flood elevations would exceed the level where
emergency vehicles could safely access the site, and if/how much the existing road would need to
be raised such that emergency vehicles could access the site during the “100-year” (1%-annual
chance occurrence) event. The analysis demonstrated that the existing road with low point at EI.
+9.5” would be inundated with 2.5 feet of water for about 3.1 hours during the base flood event.
The water level would be greater than 15 inches (indicated to be the maximum water depth for
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emergency vehicle access) for about 2.2 hours. The Applicant subsequently engaged Harbor
Engineering to perform a peer review of RACE’s report and the backup calculations, and they
agreed with the conclusion RACE had reached.

Since that initial report and meeting with the City on December 20, 2022, the Project Team re-
evaluated the proposed site plan to adjust and regrade Seaview Avenue to even higher elevations
to minimize flood depth on the road during the base flood. These plan revisions are depicted on
the drawing “Roadway Plan and Profile,” prepared for Seaview House, LLC by D’Andrea
Surveying & Engineering, PC and dated January 10, 2023.

During a meeting with the Project Team and City representatives on January 26, 2023 to review
above referenced plan, RACE was requested to revise our flood study taking into account the
increased elevations of the road and address the following questions:

1) Depth of water on the road,
2) Time that the road would be inundated, and
3) Reduction in the spatial distance of inundation on the road from existing to proposed.

As described in our April 2022 report, RACE determined a site-specific total water level, defined
as stillwater level plus wave setup®, of +12.0° NAVD 88. The proposed road improvements will
result in a new low point elevation of +12.3.” As such, there will be no standing water or inundation
depth on the road for any period of time as shown in Figure 1 below.
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Figure 1: Time series for 100-year storm total water levels

! Wave setup is the super elevation of the mean water level at the shoreline due to wave breaking in the surf zone.
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Although there will be no standing water on the road, the road may be subject to the effects of wave runup
and overtopping across the slope leading up to it during the base flood event. RACE performed wave runup
and overtopping analyses across a transect starting from the shoreline at the yacht club site through/over
the road as shown in the attached site plans. RACE performed the runup and overtopping analysis on the
existing and proposed conditions and annotated the plans to depict the difference between inundation
(standing water depth) and runup and overtopping zones (splash). The drawings are provided as an
attachment to this report. The overtopping rate associated with the site-specific wave height at the road
(1.3’ calculated previously) was determined to be 0.08 cfs/ft (7.8 I/s/m) in accordance with methods
provided in the EurOtop Manual®. This reference also provides guidance as to the impacts of the
overtopping rate relative to safety of pedestrians and vehicles. The figure below excerpted from the manual
indicates, for our wave height and overtopping rate combination, we are well below the threshold for when
vehicle access should be limited, i.e., the overtopping is tolerable.

People at structures with possible violent | No access for any predicted | No access for any predicted
overtopping, mostly vertical structures overtopping overtopping
People at seawall / dike crest. Clear view
of the sea.
Hmp =3 m 0.3 600
Hmo=2m 1 600
Hmo=1m 10-20 600
Hmo<0.5m No limit No limit
Cars on seawall / dike crest, or railway
close behind crest
_ <5 2000
Hm[] = 3 m
=5 10-20 2000
S
Hooz=1m <75 2000
Highways and roads, fast traffic Close before debris in spray | Close before debris in spray
becomes dangerous becomes dangerous

Figure 2: Table 3.3 from EurOtop Manual: “Limits for overtopping for people and vehicles”

2 EurOtop, 2016. Manual on wave overtopping of sea defences and related structures. An overtopping manual
largely based on European research, but for worldwide application. Van der Meer, J.W.,

Allsop, N.W.H., Bruce, T., De Rouck, J., Kortenhaus, A., Pullen, T., Schittrumpf, H., Troch, P. and Zanuttigh, B.,
www.overtopping-manual.com.
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Figure 3 below shows the time frame during the base flood storm event during which overtopping can be
expected and includes the threshold limits described above. Measurable overtopping can be expected for
an approximate 3-hour duration but at a tolerable limit for vehicles.
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Figure 3: Overtopping Rates vs. Time

Lastly, please see attached drawings to address the question regarding reduction in the spatial distance of
inundation on the road from existing to proposed elevations. Raising the low point in the road to elevation
+12.3° NAVD 88 decreases the length of road subject to inundation by approximately 270 feet or 16,744
square feet across the site.
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Based on the analyses we have performed; it is the professional opinion of RACE that the proposed project
which includes elevating Seaview Avenue to a minimum elevation of +12.3” provides safe access to the
proposed residential development during the 100-year base flood.

Please do not hesitate to contact me at 203-377-0663 if you have any questions about the information
outlined in this report.

Very truly yours,

RACE COASTAL ENGINEERING

Azure Dee Sleicher, PE
Vice President - Coastal Engineering

Enclosures: Inundation / Overtopping Graphics — 2 sheets
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