TO: Mayor and Members of the City Council

FROM: Eddie Buffalo, Interim City Manager
Amanda Boone, Director of Public Utilities

DATE: August 21, 2020

REF: Presentation — Flora St and Riverside Ave

BACKGROUND:

For decades, the intersection of Flora Street and Riverside Avenue has experienced
significant flooding. Recently, Kimley-Horn was directed to conduct a stormwater
feasibility study for this area and make recommendations and probable opinions of cost
for the possible alternatives to reduce or eliminate the flooding of this area.

ANALYSIS:

Kimley-Horn has recommended several alternatives (draft report attached), all of which
include the installation of an inline check valve and stainless steel inlet grates to prohibit
animal intrusion. The other alternatives include additional work such as a stormwater
wetland, cul-de-sac of Flora and/or elevating Riverside Avenue. These alternatives each
have their pros and cons as well as varying associated costs. At this time, staff is
proceeding forward with finalizing the engineering for the inline check valve and
stainless steel inlet grates in order to put the project out to bid and construct. Staff
believes this same scenario is applicable to the Shepard Street location and will include
both locations is the design and construction. Prior to moving forward with any of the
other alternatives, staff will further engage the public and seek their input. Staff will
also pursue whether or not alternative funding sources are available for any of the
proposed alternatives.

STAFF RECOMMENDATIONS:

This material is informational. No action necessary.




Flora St and Riverside Ave

Amanda C. Boone, PE
Public Utilities Director
City of Elizabeth City
August 18, 2020




Figure 3 Ffoor}}ng along Riverside Avenue and Flora Street on 04/13/2020
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Opinion of Probable Cost

Alternative

NAI

Inline check valve and screens S 8,200
Alt. 1 + elevate Flora St & Riverside Ave $ 550,000
3A Alt. 1 + stormwater wetland S 408,000

3B Alt. 3A + elevate Riverside Ave S 750,000




Next Steps

| » Move forward with Alternative 1

» Seek public input on other alternatives before bringing back to Council
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July 1, 2020

Amanda C. Boone, P.E.
Public Utilities

City of Elizabeth City

PO Box 347

Elizabeth City, NC 37907

RE: Flora Street Feasibility Assessment, Elizabeth City, North Carolina

Dear Amanda

Kimley-Horn (KH) is pleased to submit the Flora Street Feasibility Assessment Technical Memorandum
(TM) to the City of Elizabeth City (City).

Executive Summary

The intersection of Flora Street and Riverside Avenue experiences frequent flooding due to high wind
tides and limited stormwater infrastructure. Data collected from the water gauge in Mariners’ Wharf
Park shows that the elevations of the Pasquotank River frequently exceed the elevation at the
Riverside Avenue and Flora Street intersection, especially during high wind tides. The City requested
KH to evaluate solutions to mitigate the flooding that impedes traffic flow through the intersection.

Alternative 1 is the most cost-effective solution and involves installing an inline check valve to prevent
backflow from the river entering the intersection. The alternative also involves a stainless-steel animal
grate and inlet screens to minimize wildlife interference and routine maintenance. The alternative will
alleviate the frequent and minor flooding caused by the wind tide.

Alternative 2 further decreases the risk of the project area flooding by elevating the lowest, and most
at-risk, portions of Flora Street and Riverside Avenue. It is anticipated that the intersection can be
raised 6"-12". The alternative also involves installing an inline check valve and animal grate.
Alternative 2 mitigates flooding on Riverside Avenue but does not fully address the stormwater
capacity issues.

Alternative 3 provides a more long-term and resilient solution and includes two different options for
mitigating nuisance flooding at the intersection. Both Alternatives 3A and 3B utilize an inline check
valve and a stormwater wetland. The wetland provides additional capacity to the system during storm
events. Alternative 3B also includes elevating the lowest portion of Riverside Avenue. With the
“green” infrastructure component in the alternatives, both are good candidates for several types of
grants available through the state.

A routine clean-out of the existing 10" pipe is recommended to ensure all blockages are cleared from
the system. KH recommends implementing Alternative 3B in phases. The City can readily install the
recommended inline check valve, as well as the inlet screens and animal grate as the first phase to
provide immediate relief to the area.

kimley-horn.com | 4525 Main Street, Suite 1000, Virginia Beach, VA 23462 757 213 8600
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Project Description

The City is assessing potential alternatives to mitigate flooding at the intersection of Flora Street and
Riverside Avenue. With Riverside Avenue being a thoroughfare for the area, mitigating flooding along
Riverside Avenue is a priority. The flooding is mainly caused by the wind-driven tide from the nearby
Pasqguotank River. The intersection contains two (2) stormwater inlets connected by a 10" pipe that
outfalls directly to the river. When the elevation of the Pasquotank River rises above the rim
elevations of the inlet structures (approximately 1.0' NAVD 88), nuisance flooding occurs in the
intersection. Approximately 17-19 acres of residential area drain to the two stormwater inlets. The
limited stormwater infrastructure is also a factor in the intersection’s frequent inundation. The property
to the southeast of the intersection is owned by the City and floods in larger storm events.

This document focuses on evaluating potential alternatives to reduce the nuisance flooding caused by
both the wind tide and limited stormwater pipe capacity in the project area and the alternatives'’
associated costs.

Site Observations

Kimley-Horn visited the site on June 8, 2020 to observe the existing conditions. The following

observations were made during the site visit:
¢ The northern end of Flora Street was inundated with several inches of water. The maximum

depth of the stormwater on the road met the top of curb. Both inlets were submerged on Flora

Street and Riverside Avenue. See Figures 1 and 2.

o According to WeatherUnderground.com, it had last rained 24 hours earlier, on June

7" for a total of approximately 0.75".
* KH noted signs of frequent flooding including water stains on the adjacent curbs and utility
poles, as well as sediment build-up along Flora Street.

o According to the City, the entire intersection is flooded 6-7 times per month on
average based on visual observation and historical knowledge of the project area.
The City provided pictures of the condition of the intersection during a rain and tide
event on 4/13/2020. See Figure 3 for reference.

o The Pasquotank-Camden Emergency Management Agency monitors and collects
data from a nearby water gauge. The gauge is located slightly upstream of the
project area at Mariners’ Wharf Park. Historical tidal elevations from February 2020 to
May 2020 are included in the Data Collection & Summary section below. The
information aids in determining the frequency of nuisance flooding.

e The City property, southeast of the intersection, is approximately 0.25 acres and is all
managed turf. A 2-3" wide swale cuts through the middle of the property. The swale is
approximately 0.5' deep and slopes towards Flora Street.

e The outfall pipe runs between two residential properties, 1012 Riverside Avenue and 1100
Riverside Avenue. Both residents have bulkheads along their shoreline. The property to the
west, 1012 Riverside Avenue, has a higher bulkhead than the neighboring bulkhead.

¢ The owner of 1100 Riverside Avenue has a private swimming pool. Several cracks were
observed in the concrete pool deck during the site visit.

Q
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The outfall pipe was completely submerged, and its condition could not be confirmed. Based
on City GIS, the pipe is 10" but the material is unknown.

o
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gure 1 .Submerb nlet and flooding on Flora Str
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Figure 3. Flooding along Riverside Avenue and Flora Street on 04/13/2020
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Data Collection & Summary

The Pasquotank-Camden Emergency Management Agency collects daily water elevation data of the
Pasquotank River. The water gauge used to collect the data is located at the Mariners’ Wharf Park,
which is within 0.5 miles the project area. The Emergency Management Agency provided KH
graphical data from the water gauge from February through May 2020. Elevations are shown in
NAVD88. Red lines have been added to the graphs at elevation 1.0’ to indicate the rim elevation of
the existing curb inlets at the Riverside Avenue and Flora Street intersection. River elevations above
elevation 1.0’ begin to inundate the intersection. Refer to Figure 4 below.

Significant takeaways from the collected data include:
e The average water elevations in February-March are significantly lower than in April-May.

o According to Windfinder.com, the dominant wind direction in February-March is from
the northwest. In April-May, the dominant wind direction is from the south. Winds
from the south drive water from the Alboemarle Sound into the Pasquotank River,
which is known to increase water elevations in the river.

¢ The elevation of the Pasquotank River exceeded the inlet rim elevations (1.0') approximately
four (4) days between February and March.

¢ The lowest elevation in the four months was recorded in February at -1.8". This elevation is
still slightly higher than the invert of the 10" outfall pipe at -2.15". The outfall pipe is assumed
to remain at least partially submerged throughout the year.

+ The elevation of the Pasquotank River exceeded the inlet rim elevations (1.0") approximately
12 days in April.

« Elevations in the river exceeded elevation 2.0’ for at least two (2) days in April, which would
have flooded the entire intersection.

o On April 13, 2020, the river peaked above elevation 3.0'. Figure 3 (above) shows the
extent of the flooding in the intersection that day.

s The highest recorded water elevation occurred between May 29" and May 31%. The
estimated peak elevation was 9.0".

o It should be noted that there are significant fluctuations in the water elevation at the
end of May, which may indicate instabilities or errors in the data.

o The river elevation does not fall below elevation 4.0' from May 29" — May 31%, even
with the fluctuations.

o Itis assumed the intersection experienced severe flooding from May 29" — May 31%.

e The Pasquotank River elevation exceeded the inlet rim elevations (1.0') over half of the days
in May.

The data from the Pasquotank River water gauge shows that the river elevations frequently exceed
the elevation of the intersection of Riverside Avenue and Flora Street, especially during high wind
tides.
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Figure 4. Pasquotank River Water Elevations from Mariners' Wharf Park February 2020 — May 2020.
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Alternative 1

General Description

The goal of Alternative 1 is to provide the most cost-effective and immediate solution to mitigate
nuisance flooding caused by the wind tide. The alternative consists of installing a backflow preventer
at the pipe outfall. The backflow preventer, or inline check valve, will be inserted into the existing 10”
pipe and can be installed in submerged conditions. See Figure 5 for the layout of Alternative 1.

In response to the City’s recent experience with having a Tide-Flex® inline check valve destroyed by
wildlife, the alternative includes an animal grate at the downstream end of the inline check valve. The
grate can also be installed in submerged conditions. The inline check valve vendors and others
referenced for this project have found success with using marine grade stainless-steel grates to deter
animals from entering the pipes. According to the manufacturer, the material used in the WaStop
Inline Check Valve is less fibrous than competitors’ products, which is less appealing to wildlife. See
Attachment 1 for the rendered inline check valve from WAPRO with a stainless-steel animal grate.

The alternative also includes inlet screens at both upstream inlets to prevent trash and animals from
entering the storm sewer pipes and adversely impacting the performance of the inline check valve.
The total project cost for Alternative 1 is approximately $8,200, including submerged installation and
contingency. See the OPCC in Attachment 1 for more detail.

Assumptions
¢ The existing 10" pipes do not currently contain any blockages.
* The pipe outfall is in good condition and allows for the attachment of the inline check valve
and grate.
e The cost assumes the inline check valve and animal grate can be installed by a team of
divers in one (1) day. A minimum of three (3) divers is required per the Occupational Safety
and Health Administration (OSHA) standards.

Advantages
¢ This option is the most cost-effective of all the potential alternatives and can provide
immediate relief to the area.
¢ Inlet screens make the buildup of debris ‘visible’ to adjacent residents and City staff.
+ Mitigates flooding experienced due to high wind tide in the Pasquotank River.

Disadvantages
» The alternative does not address the stormwater capacity issues. It is anticipated that the
intersection will continue to flood as a result of stormwater runoff from the neighborhood, but
the alternative will eliminate nuisance flooding resulting from wind tides from the Pasquotank
River.




Inline Check
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Alternative 2

General Description

In addition to installing an inline check valve, Alternative 2 further decreases the risk of the project
area flooding by elevating the lowest, and most at-risk, portions of Flora Street and Riverside Avenue.

It is anticipated that the low point of Riverside Avenue, located at the intersection with Flora Street,

can be elevated by 6"-12" with minimal to no impact to existing sidewalk and driveway connections.
To adequately tie-in to existing elevations along Riverside Avenue, approximately 400 linear feet of
Riverside will be affected. As seen with the water gauge data in Figure 4, raising the intersection by
6"-12" will greatly reduce the frequency of inundation caused by the wind tide.

Flora Street will also be elevated to effectively tie-in to the raised Riverside Avenue. Approximately
175’ of Flora Street will be affected, from Riverside Avenue to Carolina Avenue. It is anticipated Flora
Street can be elevated by 6"-12" with minimal to no impact to the existing driveway connections.

By raising the intersection, stormwater will pool at the newly established low point at the intersection
of Carolina Avenue and Flora Street. Additional storm inlets and pipe will be installed at the
intersection to collect the stormwater and connect to the existing infrastructure. Due to the size of the
drainage area and the size of the existing outfall pipe, the recommended diameter for the proposed
pipe along Flora Street is 15". It is not recommended to upsize the connecting 10" pipe due to the
associated risk and cost of re-installing pipe that runs between two residential structures and outfalls
through a bulkhead.

An inline check valve, as described in Alternative 1, will be installed at the 10" pipe outfall. An animal
grate, made of marine grade stainless steel, will also be installed at the downstream end of the inline
check valve. Inlet screens for the proposed and existing inlets are included in the design, as well. See
Figure 6 for the configuration of Alternative 2.

The total project cost for Alternative 2 is approximately $550,000, including contingency and design
costs. See the OPCC in Attachment 2 for more detail.

Assumptions
¢ See Assumptions for Alternative 1.
e |tis assumed survey will confirm the elevations noted in Google Earth, which were used in
determining the feasibility of elevating porticns of Riverside Avenue and Flora Street by 6"-
127
+ Connecting the proposed 15" storm pipe to the existing 10" storm pipe will cause a negligible
impact to the stormwater conveyance network.

Advantages
« Further mitigates flooding experienced due to high wind tide in the Pasquotank River.
« By moving the low point away from Riverside Avenue, the alternative better ensures the
thoroughfare remains passable in both storm and high wind tide events.
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Disadvantages

Requires detailed engineering design for the road improvements, adding time to the overall
implementation and cost.

The construction process will be lengthier, costlier, and will be more disruptive to the
community.

Will require overhead utility relocation and may require other public and private utility
relocations.

Raising this length of Riverside Avenue will impact three (3) driveway residential entrances
and two (2) sidewalk connections. Raising Flora Street will impact two (2) driveway
residential entrances. Based on elevations from Google Earth, the driveway entrances can
effectively tie-in to the proposed Riverside Avenue and Flora Street.

Minor improvements on the north side of Riverside Avenue may be required to ensure
positive lot drainage to the Pasquotank River, requiring temporary and/or permanent
easement acquisition.

The alternative moves the low point to another area and does not fully address the
stormwater capacity issues. It is anticipated that the intersection of Carolina Avenue and
Flora Street will experience flooding as a result of stormwater runoff from the neighborhood,
even with the additional stormwater pipe.
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Alternative 3

General Description

Alternative 3 mitigates nuisance flooding caused by the wind tide and creates additional storage to
help reduce flooding from stormwater runoff. This alternative provides a more long-term and resilient
solution and includes two different options for the intersection. Alternatives 3A and 3B utilize an inline

check valve and a stormwater wetland. Alternative 3B also includes elevating the lowest potion of
Riverside Avenue.

Refer to Figure 7 for the proposed configuration of Alternative 3, including the components of
Alternatives 3A and 3B.










