ExecuSu mmar y

FLOODINGROBLEM

The purpose of this report is to provide an overview of the existing drainage conditions in Folly
Beach, SC and to providenceptuakhanges to the existingtormwatersystemand stormwater
program tohelp alleviatethe drainage issuethat residents andusinesses experience during
heavy rainfall events and/or coastal storms

Heavy rainfall eventand/or coastal stormgreate ponding of wateat various locationglow
areas ofroads and yardsand coastal erosionThe City facea number of prblemswith the
current drainagesystemincluding low topograpic relief, large areas that lack stormwater
drainage features and limitiations of the system to drain basedisingtidal flooding and sea

level rise.Often times, stormwatemwill pond until the tide changesand groundwater levels
recede. Large areas of the island lack stormwater collection systems, allowing the increased
runoff from development to exceed the nati infiltration capacity of the soilThese issues are
further compounded by a high water table.

STORMWATERODELING

Wood was provided shapefiles of the existing junctions and conduits within Folly Beach by
Charleston Countytormwater These shapefiles were used to create stormwater nmouokel
PCSWMM?2 -Dimensional Modelling Program)Wood created avalidation model using the
November 24, 2018 storifbaseline storm event)The model was validated by comparing images

of the flooding from this storm event with those of the model. Oveta#® model wasable to
accurately predict the flooding locations and approximate depth of flooding. Flooding primarily
occurred along Sandbar Lane, West Indian Avenue, Ashley Avenue, and at the intersection of
Center Steet and West Arctic Avenyehowever, other areas dve experiencedflooding
throughout the Island

Theexistingconditions model was evaluated to understand potential causes for the floodiing
general, tke issues identified were a lack of stormwater drainage features or undersized
stormwater drainage fatures.

FUTURBEONDITIONSTORMWATERGDEL

Thefuture conditionshydrologic scenario usedas a24 hour,8.4-inch design storm and a King
Tide ofapproximately3.46feet.

RECOMMENED STORMWATER IMPROVEMENTS

Wood developed theproposal storm drainage Capital Improvement Projects (CIP) based on
differences in theexisting conditions model and the proposed alternatives model3he
recommendations include adding or increasing pi@ng ditchingio the stormwater system.
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Therecommended improvements were grouped into seven areas, namely the Tabby drive area
the area near East Cooper Avenue, East Erie Avenue and Seacreshéarea near East Erie
Avenue and 8 Street the area near # Street and & Street the area neaiCenter Streetthe

area near West Indian Avenue and Michigan Avemame along West Ashlefgstimated project
costs are shown in théable below and include design, construction, permitting, temporary
construction easement acquisition, and contingenclie &stimated project costs do not include
utility relocation.

Summary of Capital Improvement Project Costs
Tabby Drive $ 46,000.0
East Coopefve EastErieAveand Seacredtane $ 2,100,000.0(
EastErieAveand 8" Street $ 41,000.0
4™ Streetto 8" Street $ 3,600,000.0(

$

$

$

$

Center Street 2,500,000.0(¢
WestIndianAveand Michigamve 41,000.0
West Ashley 900,000.0(
9,228,000.0(

LOW IMPACT DEVELOPMENT AND GREEN INFRASTRUCTURE

Implementation of Low Impact Development (LID) and Green Infrastructure (GI) techniques or
soft approaches in cooperation wittapital improvementprojects can help reduce stormwater
problems and issues.

Gl and LID are essentially decentralized stormwatanagement practices that provide egite

water quantity and water quality treatment. These types of systems utilize physical, chemical
and biological principals control water quantity (volume) and water quality (treatment) of
stormwater runoff in urbarwatersheds. For effective use of Gl and LID pragticesites should

be no larger thariwo acres in size and nsbpreferablyone acre.

Instead of capturing water from a large numbdrhmmes or businesses, LID and Gl techniques
are designed to captunainoff from asmallnumber of parcels in critical areas to help control the
runoff. In fact manyLID and Gl techniquesich as rainwater harvesting, planter boxes, tree
canopy, permeable pavers and green parksag be applied to individual properties.

This report will highlight the following LEhd GIBest Management Practices (BMPs):

Shallow Bioretention

Rain Gardens,

Water Quality Swale/Enhanced Swale,
Pervious Pavement System, and
Rainwater Harvesting
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SEA LEVEL RISE, RESILIENCSUSNIAINABILITY

Mapping sedevel rise from 1 foot to 3 feet allows the understanding of how many buildings will
be impacted from each foot of rise. The following are the impacts to the number of buildings for
1, 2 and 3 feet:

One Foot of Sea Level RiS8 impacted buildings

Two Feet of Sea Level Rigd9 impacted buildings
Three Feet of Sea Leve Rigg31 impacted buildings

Certain ways to promote resiliency and sustainability is to consider several options discussed in Chapter 8
including but no t limited to creating livable shorelines to create a natural barrier to reduce erosion and
protect from limited wave action, consider purchasing or elevation vulnerable structures impacted by sea-
level rise and consider the elevation or some roads which may also be impacted. No one action will
eliminate the problem, but a combination of them along with capital improvement projects can begin to
reduce the impacts of sealevel rise and promote sustainability and resiliency.
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1.0 Introduction

The purpose of thistudyis todevelop a conceptual plan toitigate stormwate inducedlooding
in order to protect the people and property of the City of Folly Be@aily Beach)The study
assessed the curngé stormwater management ifrolly Beacland identifies potential measure
to help alleviate the flooding caused bgxtreme rainfall events aml coastalflooding (tidal
flooding and sedevel rise) Folly Beachasked WoodEnvironment & Infrastructure Sations,
Inc. (Wood)to provide potential solutions andrecommendationsto reduce flooding. The
following obstaclesvere considered when identifyingiorkable solutions:

1. Inadequate and disconnected drainage and piping system throughout the jsland
2. Minimalland area available for retention or detention facilities

3. High water table,

4. Increasing sea levedsd tide levelsand

5. Nopreviouscomprehensive drainage study with recommended solutions.

To better understand the flooding issues, Waddng with Folly Beach conducted @pen House
in the Council Chambeas Tuesday, September ®.,72019s0 members of the public coustiare
their individual floodingconcernsand complete a flood protection questionnaire teelp the
project teambetter understandlocalizedissues Additionally Wood developed a digitalata
collector application to ground truth the stormwater dafahapdiles) provided by Charleston
County. At times diring the data collection phas& was noted that Charleston Countgata
indicated stormwater featuresvere present whee field verificationfound none, and in other
cases thelatadid not show piping where there was piping in place.

1.1 ISLANIHISTORY

Folly Beach, SC &n island located on the Atlantic Oceanll miles south of downtown
Charleston.The name Folly originates from an Old English word for a clump of trees or thicket.
The island was granted to William Rivers by King William 1l in Septemberi264y the Civil
War, Folly Beach became a staging groundl000 troops in the Battle of Morris Island and
Fort Sumpterin 1931 the Folly Pier opened along with a boardwaaid the Oceanfront Hotel.
The pier burned in 1957 and again in 197The current pier was rebuilt in 1995 and extends over
1,000 feet into the ocear(source: cityoffollybeach.com)

Currently Folly Beach is home fast over2,600 residents pethe 2010US Censug$-olly Beach

has an eclectic small town feel through its truly unique local shops, bars and restaurants. Aside
from the local charm, Folly Beach draws in towfsr its beautiful beachesnd for one of the

major surfing areas on the east coaBbr these reasons, Folly Beach has becammajor tourist
attraction in the Charleston areand provides yearound activitiesincluding art and music
festivals.

Folly Beaclnaspersistent flooding issueshichare reported to bencreasng over thelast few
years The sources of floodingre observed to be rainfalin combination with high tides.
Furthermore,many large hurricanes have devastated the apgar the years HurricaneHugo
was a category 4 storm that landed near Sullivan Island andgitodevastation to the Citin
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1989when over 109 homes were deastyed Other notable storms include: Hurricane Charley
in 2004, Hurricane Frances in 2004, Hurricane Matthew in 2016, and Hurricane Dorian in 2019
(Carolina, n.d.)

1.2 STUDY AREA

The study area consists tife island portion othe city limits of theQty of Folly Beach6C. The

study area is mostly residential with light commerestasprimarily on Center Street and a few
blocks to the north and south of Cemt8treet The area is bordered on the east side by the
Atlantic Ocearand thewest border is the confluence of FoRyverwith the Stono Rivemaking

Folly Beach an Island Cit¥he coastline contains well defined waterways providing open access
to the Folly River. The Atlantic Ocean coastline consists of shallow sloping sandy beaches.
Harden rock rip rap extends along some of the northern Atlantic Ocean area of the island.

1.3 OVERVIEW OF THE PROBLEM

This study assessetbemwater related flooding along Ashley Avenue from the intersection of
12 Street and East Ashely Avenue o Street and West Ashley Avenue. Heavy rainfall events
and castal storms combined with high-water table and an inadequate storm drainage system

create flooding conditions along this corridor. The impacts of this floadicigde

Impassable streets;
Flooding to adjacent lots; and
Flooding to norelevated buildings.

Other areas within Folly Beach do experience localized Flooding Problems from time to time
depending on the amount of rainfall, duration of the event and if a high (King) tide also coincides.
Figurel shows the reporteddrainage problem areas Folly BeachBelow is a picture of tidal
flooding in Folly Beach on East Cooper Avenue on November 24, 2018.

A
"l

Source: Eric Lutz via MyCoast via SC MyCoast
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1.4 WHY STORMWATBRNAGEMENT

Stormwater is created when rain that falls to the growamtidoes not infiltrate into the soil. The
volume of stormwater runoff varies based on a number of factmduding: the amount of rain

that falls and how quickly or intensely it fallege moisture condition of the soil prior to rainfall,

and the land cover in the area where the rain falls. Subsurface conditions, such as the elevation
of the groundwater table or soil permeability, can also play a role in the volume of storm water
that is generated for any given rainfall event. Developed lands produce storm water more quickly
and in larger volumes than most natural landscapes due to high amounts of impervious surfaces.

Natural landscapes are more capable of managing rainfall for mashstwithout generating a
significant amount of stormwater. Leaves intercept and evaporate rainfall, plant roots draw up
water for photosynthesis, wetlands provide natural detention and purification, and un
compacted soil allows rainfall infiltration. Thainfall that soaks into the solil is taken up by
plants, moves laterally to provide base flow for nearby waterbodies, or moves through the soil
and replenishes the groundwater.

As land is developed, natural areas are replaced by commercial and residential developments.
Storage volumes imatural depressions and even wetlands are often reduced. Impervious
surfaces replace trees and plants that previous captured some of the rainfall. Natural soils that
once infiltrated rainfall is scraped and removed, and the remaining soil is sometinmgacted.
Rainfall that once evaporated and seeped into the SOI| now runs across the ground much more
readily, increasing the MU
amount of stormwater that

is delivered to local

waterways. As stormwater 0 oo
discharges from rooftops »-u“-.po [ p;»«“-.
and travels over driveways,
parking lots, yards, and|
roads, it picks up sediment
and other pollutants such
as litter, pathogens from =N ‘
anlmal Waste’ peStICIdeS 25% shallow infiltration ' 10% shallow infiltration
and herbicides used on 25% deep infiltration 5% deep Infiltration
lawns and landscapes, oil~
and greases from cars an
industries,  dusts,

10% runoff

The high levels of impervious surface found in the urban
environment have both increased the volume of stormwater into the

andoverall system and increased the pollutant load into local waterways.
other substances. These

pollutants are carried in the stormwater runoff to receiving watelhen properly protected

and managed, soil and vegetation can provide substantial storm water volume reduction even

on urban developments. The role that soil and vegetation can play in staenweanagement

for urban and suburban landscapes must therefore not be underestimated. The promotion of

Low Impact Development (LID) to manage stormwater, along with CIP projects and increased
regulations together can help reduce stormwater in Folly Bdasth from a water quality issue

as well a water quantity.
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15 DRAINAGE STUDY SCOPE AND METHODOLOGY

The primary objectivef this studyis to provide an overview of the existing drainage conditions
in Folly Beach and to provideonceptualchanges to the eximg stormwater systemand
stormwater program tohelp alleviatethe drainage issues that residents and businesses
experience during heavy rainfall events and/or coastal storrmi$iestudy isdivided into the
following sections

Section I¢ Introduction

Section2 ¢ DataCollection

Section3 ¢ Existing Stormwater ManagemeAnalysis
Sectiond ¢ StormwaterAlternative Analysis and Findings
Section5 ¢ Stormwater ImprovemenRecommendations
Section & Cost Estimates and Project Ranking
Section7 - Low Impact Development and Green Infrastructure
Section8 ¢ Sea Level Risk, Resiliency and Sustainability
Appendix A; Photos of Flooding

Appendix B; Rainfall Distribution

Appendix &, King Tide Data

Appendix I, Flood Information Form

2.0 Data Collection

Thedrainagestudy started with data collectiofrom existing availablesources.The collected
data includel hydrologic data in tabulated and digital forms, and recent project reparts
studiesto provide backgroundof the existing flooding conditions on the island. The data
collectionincluded coordination withthe Citt (Pablic Works Department and the Charleston
County Stormwater Offic&.able lprovides a summary of the source, description and format of
the data collectedFollowingTablel are the descriptions of the technical data (sourctet
were utilized throughout the studyThe data was utilized to create the input files for the
hydrologic and hydraulic modeling.

Table 1: Data collection list

City of Folly Beach 1 Current and future land use data GIS Layers
Charleston County 1 2017 Building Footprints GIS Layers, PDFs
1 Charleston County maintained ditches and canals

1 As-built drawings, permits, drainage maps, and other

records
SCDOT I Statewide highways FGIS Layer
USGS 1 Rainfall information Table
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NOAA i Tide and rainfall data Graph and table

wood.

MyCoast 1 King Tide information PDF and images
I Storm damage documentation

1 Level of flooding

2.1 PROJECT DATUM

The vertical datum used for this project is the North American Vertical Datu®88(NAVDS88).
The horizontal datum used for this project is tNerth American Datum 01983in the State
Plane Goordinate System. The existing data and elevation DEbYuired during the data
collection was proje@d in thesedatums; therefore,no conversiorwas necessary.

2.2 TOPOGRAPHIC DATA

TheLiDAR data collectad 2017by the SCDepartment ofNatural Resources (SCDN®Ras used
to createa Digital Elevation Model (DEM). This DEM was used to delineate theastiments
used in the hydrologic and hydraulic model developmelatror! Reérence source not found.
on the following pageshows the study area and DEM used in this projdtte elevations in the
study area range fronb.3 to 22.5feet NAVD88

2.3 IMPERVIOUS LAYER

¢2 O002dzy i TF2NJ I NBI a ¢ Kifpedeablesibgefilavaslcigdtedl fy Ol y QI
combining the statewide highways shapefile antthe 2017 building shapefile provided by
Charleston County. For each scditchment, the percent impervious was cabigld by dividing

the areaof the impermeable shapefilithin the subcatchmentby the total area of the sub

catchment. The percent impervious for each @atchment in the existing conditions model

ranged from ©6to 96.6%.
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Figure 2: Digital Elevation Model (DEM) of the  Study Area
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