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Purpose 
 

The overall purpose of this proposed project is to promote nature-based solutions to enhance the 
resilience outcomes of Kiawah Island. The project will begin the process of pursuing nature-based 
solutions through practice, which is two-fold:  

1) Initiating the use of localized flood mitigation practices. Installations of rain gardens to mitigate 
stormwater runoff and localized flooding. Project sites will be located within the Town of 
Kiawah Island and primarily in publicly accessible common areas. Details of the installations 
and site selection are provided in the “Rain Garden Installations” section.  
 

2) Conduct health assessments on the maritime forest. Conduct geospatial analyses of natural 
habitat within the upland areas on Kiawah Island to determine habitat health and model future 
scenarios of habitat health based on projected changes in coastal conditions. Project activities 
would build capacity to develop ongoing assessments which will be used to prioritize sites for 
resilience projects in the upland areas. Details of the standard operating procedures and 
monitoring protocols are provided in the “Maritime Forest Health Assessment” section. 

 
 

 

Definitions 

Nature Based Solutions - sustainable planning, design, environmental management and engineering 
practices that weave natural features or processes into the built environment to promote adaptation 
and resilience (FEMA) (also known as: Natural and Nature Based Features, Nature-Based Alternatives, 
sometimes Green Infrastructure) 

Impervious Surface – surface that prevents the percolation of water into the underlying soil (ex.: 
driveways, roads, buildings) 

Gray Infrastructure – built infrastructure typically composed of concrete, steel, rocks, or other 
hardened materials for the purpose of mitigating stormwater runoff or preventing erosion. (ex. 
bulkheads, revetments, drainage pipes, culverts, seawalls) 

Ecosystem Services - Benefits provided to human populations by ecosystems and are derived, 
directly or indirectly, by the natural functions which occur within those ecosystems. 
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Background 
 

Kiawah Island, like many other coastal communities, has faced many challenges in recent years 
related to severe weather, tidal flooding, development, and other environmental pressures. The 
increase in frequency and intensity of these issues over time has placed increased concern on our 
community’s capacity to adapt and recover. Along with addressing current challenges, Kiawah 
Island is also anticipating future, long-term challenges posed by sea-level rise, climate change, and 
development. Many of these concerns are detailed in the Flood Mitigation and Sea Level Rise 
Adaptation report produced by a subcommittee of the Town’s Environmental Committee in 2018.  

As these conditions continue to progress, negative impacts to both our human and wildlife 
communities will continue to occur, highlighting the need for intervention to mitigate and adapt to 
environmental challenges. Traditional interventions to react to these challenges have typically 
involved gray infrastructure practices to fortify shorelines and facilitate stormwater conveyance.  
While this provides short-term relief on current issues, grey infrastructure is not able to adapt to 
changing situations over time and often contributes to declines in natural habitat. 

There has been growing interest in using nature as a form of infrastructure to help coastal 
communities better adapt to changing situations and improve long-term resilience outcomes. 
Nature-based solutions provide unique, proactive solutions to restore and enhance the functioning 
of our ecosystems and allow our community to meet resilience objectives through the 
reinforcement of our natural infrastructure. This is further supported by several Federal (e.g., 
USACE, NOAA, FEMA) and State (e.g., SCDHEC, SCDNR) agencies who actively promote the 
expanded use of nature based solutions, especially in coastal communities. Collectively, nature-
based solutions have the potential to greatly improve our capacity to respond to changing coastal 
conditions in the future and enhance our resilience outcomes.  

A variety of nature-based solutions can be deployed in both upland and tidally influenced 
environments to enhance our natural infrastructure. The Kiawah Conservancy has developed a 
catalogue of viable practices through a grant from the National Fish and Wildlife Foundation 
following engagement exercises with key stakeholder organizations on Kiawah Island. This 
catalogue of practices for tidal saltmarshes and upland areas will be made available to the public in 
Fall 2022. In anticipation of the document’s release, the Conservancy is taking steps to deploy these 
practices in the community and promote their use to residents. Not only will these practices 
provide alternative solutions to coastal issues affecting residents, they will restore and further 
enhance the functioning of the island’s natural habitat for the benefit of our local wildlife species.  

This proposal requests funding from the Town of Kiawah Island to initiate projects to begin 
installing demonstration rain gardens and conducting geospatial analyses of high ground areas on 
Kiawah Island. The purpose is to provide a proof of concept for the functional use of rain gardens 
and identify potential sites for deploying nature-based solutions.  
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Rain Garden Installations ($45,000) 

 

As impervious surfaces and gray infrastructure are placed in upland areas during development, the 
amount of stormwater runoff in a landscape increases. This is because the naturally permeable soils 
are covered by impervious surfaces, preventing rainwater from percolating into the ground. As 
more impervious surfaces are introduced into a watershed, the volume of runoff increases along 
with the number of pollutants entering receiving bodies of water. This is especially true for areas 
further downstream which intercept more stormwater runoff volume. Traditionally, limitations on 
the size of footprints of impervious surfaces (i.e., buildings and driveways) is used to reduce the 
amount of runoff volume from impervious surfaces. This practice serves to limit excessive runoff 
from impervious surfaces, but does not promote the pre-development infiltration drainage. The 
excess runoff is typically diverted offsite into storm drains and into the interconnected stormwater 
pond system. As more impervious surfaces are introduced, the rate and volume of runoff conveyed 
through this system is increased.  

Increasingly prevalent are efforts to reduce stormwater runoff and promote infiltration through the 
use of nature-based solutions, such as rain gardens and bioretention areas, among others. These 
practices typically manage runoff at the source through landscaped features by enhancing 
infiltration and reducing stormwater flow rate to create a landscape that is closer to pre-
development conditions. The goal of these practices is to combine hydrologically functional site 
design with pollution prevention to reduce the impacts of development on the quality and quantity 
of runoff (Charleston County, 2017). Used collectively, these practices provide a decentralized 
system of stormwater management efforts which mitigate impacts of stormwater runoff and 
maintain the structure, function, and integrity of local natural resources. These practices 
implemented widely within a community can significantly improve the resilience of human 
communities and provide habitat for diverse wildlife species.  

Smaller projects, such as rain gardens, can be readily implemented in specific sites by property 
owners to mitigate stormwater on their property. These practices help capture stormwater runoff 
from impervious surfaces by intercepting or redirecting runoff downstream from these surfaces. 
This helps to reduce localized flooding and improve infiltration by enhancing the natural ability of 
native soils. Rain gardens are designed to mimic natural processes by retaining stormwater and 
allowing it to infiltrate the soil and reduce the runoff discharged into ponds and open waterways. 
This process is accomplished by trapping stormwater runoff in a bowl-like depression where it is 
allowed to naturally infiltrate into the ground. A successfully implemented rain garden will allow 
the intercepted stormwater runoff to infiltrate within a 48-hour period, after which, there will no 
longer be standing water. 

The inclusion of vegetation in rain gardens further helps improve transpiration of collected water, 
removes chemicals and sediments transported by stormwater, and provide additional habitat for 
beneficial wildlife (e.g., pollinators). The use of rain gardens as a landscaping practice is ideal for 
handling stormwater runoff from individual residential properties and providing habitat for 
beneficial wildlife. Numerous rain gardens implemented across a watershed can significantly 
reduce the amount of stormwater runoff and contaminants introduced into the local drainage 
infrastructure.  
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Currently, there are a limited number of examples of operating rain gardens on Kiawah Island to 
intercept stormwater runoff. One such example includes the rain garden at the Kiawah Conservancy 
office on Kestrel Court. In this specific example, the site involved an area that remained flooded for 
several weeks following a rainfall event. Conservancy staff constructed the rain garden in this area, 
which covers around 300 square feet to handle runoff from the office building and is located in an 
area receiving partial sunlight (mostly shade) conditions. Native vegetation was incorporated 
within the design to include ornamental grasses, perennials, and woody vegetation. Observations 
post-installation show the area holds water for less than a few hours and needs limited 
maintenance following the initial establishment of plant materials. This provides an example of a 
very successful rain garden installation on Kiawah Island with minimal need for irrigation; 
however, additional examples are needed to showcase the viability for implementation on 
residential properties located on Kiawah Island.  

Funding for this portion of the project will be used to install additional rain gardens to showcase 
their function, efficacy, and aesthetic appeal. This includes installations in primarily high-visibility 
common areas to serve as a demonstration and additional proof of concept for residents and 
visitors to the island. Funds will be used to secure services for design, permitting (as needed), and 
installation of rain gardens for selected sites. Site locations will be prioritized based on whether 
they are in common areas and public right-of-way’s, with preference for areas with visibility from 
high traffic public thoroughfares (e.g., roads, pathways). Funds for other potential project locations 
behind the gate will be used primarily to secure landscape designs, permitting, and vegetative 
materials, with remaining costs for installation originating from other sources. In support of the 
Town’s Grow Native program, all plants selected for the projects will be native to Charleston 
County, with at least 50% of the selected plants providing benefits for local pollinators. Appendix B 
provides a comprehensive outline of the site selection, installation, and maintenance of rain 
gardens, among others. In addition, the installation process will create opportunities for public 
outreach and volunteer events to promote the use of rain gardens to residents and landscapers.  

Implementation of practices through this project has the ability to improve the Town’s rating 
through the FEMA Community Rating System (CRS). Improved ratings through FEMA CRS provide 
reductions in flood insurance premiums for all residents within the Town’s jurisdiction.  

  

Cross-section of a rain garden with water flow characteristics  
(Lee Bundrick, Kiawah Conservancy, 2022) 
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Maritime Forest Health Assessment ($28,000) 

 

Maritime forests and shrub thickets are the primary habitat types found in the upland portions of 
Kiawah Island proper. Maritime forests provide a host of ecosystem services for natural processes 
and protecting the local community. Intact forests naturally regulate water resources by slowly 
introducing water to the ground and facilitate water and nutrient cycling through their natural 
processes. This reduces stormwater runoff from the soil surface and improves environmental 
quality. Additionally, forests on barrier islands provide protection from severe weather events (e.g., 
hurricanes) and aerosol salt spray, both of which can significantly affect human infrastructure and 
buildings. Many species of mammals and reptiles make the forests their home, and thousands of 
birds migrate to maritime forests each year (NOAA, 2021).  Moreover, the strong root systems in 
these forests help to stabilize soils from washing away during heavy storms and help to retain and 
cleanse upland runoff before it is able to migrate into the high marsh.   

Trees, shrubs, and other vegetative growth in maritime forests are susceptible to strong winds, 
saltwater intrusion, periodic tidal flooding, and salt spray.  Shrub thickets composed of wax myrtle, 
holly, and stunted trees serve as a barrier to protect interior trees and undergrowth from exposure 
to salt spray and decrease wave action from tidal surge. Likewise, undergrowth in the maritime 
forest plays an important role in regulating evaporation and soil temperatures. This helps to retain 
soil moisture and leach salts that have accumulated from periodic inundation.  The overall 
resilience of the maritime forest is influenced by the degree of environmental stress placed on the 
system and the ability of the aforementioned barriers, undergrowth, and old growth to properly 
function and recover when damaged. 

Sea-level rise, climate change, and anthropogenic land use changes has and will continue to impact 
maritime forest and shrub thicket habitats over time. In the past 100 years, the Charleston Harbor 
Tide Gauge (#8665530) has observed 1.11 feet of sea level rise (NOAA, 2022) and is projected to 
continue rising into the future, with intermediate estimates ranging from 2-3 feet in the next 50 
years (Sweet et al., 2017; City of Charleston, 2019; Lindsey, 2020). As sea levels continue to rise, 
available freshwater in the shallow subsurface aquifer (“groundwater”) in the upland areas is 
threatened by the change in the energy gradient between groundwater and tidally influenced 
seawater. The rise in sea level will influence groundwater by causing it to rise and gradually 
become more saline. 

The relative sea level trend is 3.39 millimeters/year with a 95% confidence interval of 
+/- 0.19 mm/yr based on monthly mean sea level data from 1901 to 2021 which is 

equivalent to a change of 1.11 feet in 100 years. (NOAA Tides and Currents). 
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Climate change also presents challenges to the health of upland plant communities. Rainfall events 
are expected be more intense but less frequent, which will lead to increased stormwater runoff 
volume and more frequent periods of drought conditions. Likewise, the presence of impervious 
surfaces will limit the ability for natural soils to intercept stormwater and recharge it into the 
naturally occurring groundwater. Groundwater under these conditions will become scarce as less 
freshwater is recharged into the ground. Along with these conditions comes the challenges posed 
by saltwater intrusion caused by tidal influences on groundwater.  

Over the past 50 years, development has fragmented the maritime forest throughout coastal South 
Carolina. However, Kiawah Island has provided substantial protections for natural habitat through 
“Designing With Nature” which has resulted in a suburbanized maritime forest. Although this forest 
does not function in the same manner pre-development, the major functions of the forest are 
preserved through the protection of existing native vegetation and promoting the use of lush 
landscaping to benefit wildlife. The combination of these conditions will place stress on plant 
communities over time and cause them to become more vulnerable to other stressors.  

Natural habitats under these conditions become susceptible to declines in vegetative health. In 
some instances, plant communities begin to transition into other plant communities under 
increased pressure from environmental conditions. Without mitigation efforts to address 
vulnerabilities in maritime forest and shrub thicket habitats, they are likely to gradually transition 
into ghost forests and tidal wetlands over time (Kirwan & Gedan, 2019). This will significantly 
impact the health of the plant communities and the wildlife they support. This also places increased 
pressure on the human community on Kiawah Island to address novel resilience challenges related 
to these changing conditions. Understanding how these changes have historically impacted upland 
plant communities, tracking these changes over time, and developing potential scenarios under 
changing conditions will provide information on how to address declining forest health through 
land stewardship and mitigation efforts. Characterizing geological and vegetated conditions 
through geospatial analysis can help to understand potential vulnerabilities across the island and 
identify priority sites to focus our mitigation efforts.  

Recently in 2022, the Town, KICA, and Conservancy engaged with Kucera International to obtain 
high resolution aerial imagery and light detection & ranging (LiDAR) products. The aerial imagery 
captures data within the visible spectrum (i.e., red, green, blue), as well as near infrared 
wavelengths outside of the visible spectrum. The intensity of colors provided in the aerial imagery 
provide information about the land coverage and reflection off of different surfaces. This includes 
plants which reflect green light based on the chlorophyll content. Plants absorb energy from other 
wavelengths, which are not reflected. Studying the various wavelengths that are reflected and 
absorbed provide indicators of plant productivity and health. One such analysis is Normalized 
Difference Vegetation Index (NDVI), which is a commonly used geospatial index to study vegetative 
health using the red and near infrared bands. Other analyses, such as green chromatic channel 
spectral index, normalized difference water index, enhanced vegetation index, advanced vegetation 
index, and soil adjusted vegetation index, among others, provide additional details about vegetation 
over large spatial scales. These can be combined with LiDAR data to understand forest composition 
and characteristics.  
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LiDAR data provides a wealth of information ranging from the elevation of the soil surface, density 
of understory vegetation, and height of forest canopies. The information from Kucera International 
for 2022 can be compared with previous mapping products (e.g., SCDNR Digital Elevation Model, 
2017) to capture changes in geological conditions over time. This would provide indicators of 
multidimensional changes to the geomorphology of Kiawah Island over this time period due to 
accretion or erosion, as well as tell us a wealth of information about the status and influences on 
vegetation characteristics.  

These data can be combined with assessments of groundwater data provided through the Kiawah 
Conservancy’s long-term Groundwater Study and sea level rise projections to develop an 
assessment of the health of upland plant communities. Through the analysis of these conditions and 
future scenarios, we will be able to create an index to assess current habitat health and understand 
potential impacts to vegetation in the near future. This will enable the Conservancy to identify sites 
to prioritize land stewardship and mitigation efforts throughout Kiawah Island and its environs.  

The intent of this study is to initiate long-term geospatial assessments of vegetation and geological 
characteristics within the environs of Kiawah Island with a specific focus on the suburbanized 
maritime forest. Project monies will be used to fund a GIS analyst working with the Conservancy to 
conduct geospatial analyses using ESRI ArcGIS Pro software and develop Python code for future 
assessments. Additional assistance will be provided through consultation with external research 
and governmental institutions.  This project would additionally support the Conservancy’s 
Ecological Health Initiative to study indicators of ecosystem health throughout the various habitats 
found on Kiawah Island. This initiative would further provide a comprehensive assessment of 
vegetation and geological conditions on the island, which cover several identified indicators within 
five (5) of the habitat categorizes within the initiative: maritime forests, dunes & beaches, tidal 
saltmarsh, shrub thickets, and ponds (pond edges).  

  

Normalized Difference Vegetation Index showing plant productivity and health for Kiawah River 
watersheds using USDA NAIP imagery from 2021. (Lee Bundrick, Kiawah Conservancy, 2022) 
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HIGHLIGHTS 

Reasoning 
● Natural infrastructure provides ecosystem services integral for ensuring community 

resilience. 
● Nature-based solutions help to alleviate impacts caused by environmental issues and 

enhances natural infrastructure. 
● Deployment of nature-based solutions on Kiawah Island will enhance our natural 

infrastructure and our resilience outcomes. 
● Building additional capacity to identify areas to deploy land management practices and 

nature-based solutions in the upland areas will further enhance our ability for resilience 
building and assist in securing external funding for projects. 

 
Objectives 

● Install rain gardens on Kiawah Island to provide examples of their efficacy and serve as 
demonstrations to promote future installations. 

● Utilize and develop geospatial techniques to determine the health of plant communities 
located in the upland portion of Kiawah Island 

 
 
Requirements and approximate costs associated or needed to accomplish this project 

● Use of residential properties and common areas for the deployment of projects. 
● Coordination and collaboration with KICA, TOKI, ARB and other on-island partners. 
● Conservancy staff time and effort for project coordination and geospatial analyses 
● Use of open-source statistics software (R Statistical Package) for analyzing and interpreting 

data 
● Use of ESRI ArcGIS Pro software (v2.x, v3.x) for analyzing geospatial data (Conservancy 

licensed) 
○ ArcPy Jupyter notebooks for programming code to automate workflows, provided 

with ArcGIS Pro Licenses 
○ Multispectral aerial orthorectified imagery (USDA National Agricultural Imagery 

Program dataset, Kiawah Island Dataset from 2018 & 2022, Landsat) No cost. 
○ Light Detection and Ranging / LiDAR (SCDNR for Charleston County from 2017, 

Kiawah Island Dataset from 2022) No additional cost.  

● Total funds necessary for carrying out the project ($73,000) 
 

General Line Items Cost 

Rain Garden Installations 
• Funding to contract for landscape design, permitting, 

materials, and installation (variable) 

$45,000 

Maritime Forest Health Assessment 
• Funding for geospatial analyst 
• External contractual work, as needed and available 

 $28,000 

Total $73,000 
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Outcomes 
● Enhance the natural infrastructure on Kiawah Island 
● Improve the ecological health of natural habitats  
● Reduce localized flooding at project sites 
● Further promote the use of nature-based solutions on Kiawah Island 
● Increased community capacity to address resilience challenges 
● Assist the Town in pursuing goals listed in the amended comprehensive plan by providing 

information about protecting natural resources and promoting community resilience: 
○ Land Use Goal 5A: Broaden the use of the Town’s GIS system and upgrade as 

appropriate  
○ Natural Resources Goal 2A: Maintain existing programs to monitor and protect 

natural resources, wildlife species and habitat and expand these programs to 
include all groups of species on the island 

○ Natural Resources goal 2B: Support and encourage research on wildlife and natural 
resources by outside entities, such as colleges and universities, to expand our 
knowledge and understanding of the natural systems on the island (NOAA, SC Sea 
Grant Consortium, College of Charleston – all tentative).  

○ Natural Resources goal 3A: Minimize disturbances to or impact on the Island’s 
natural resources and unique natural setting 

○ Natural Resources goal 3C: Protect natural habitats and corridors essential for the 
health and integrity of native plant and wildlife populations. Control invasive 
species 

○ Natural Resources goal 3D: Recognize that native vegetation should be protected 
and used to protect and stabilize lagoons and stream banks. 

○ Priority Investment goal 1B: Plan for, budget, and justify improvements identified 
through the hazard assessment to mitigate the effects of potential hazards 

○ Priority Investment goal 3B: Seek additional funding sources for priority investments 
to leverage existing Town funds. 

 
● Improve the community’s FEMA CRS rating by measuring environmental data and 

implementing green-infrastructure practices to promote onsite infiltration and treatment of 
stormwater runoff (several FEMA CRS Manual references below) 

○ 510 Floodplain Management Planning - Additional projects and measures that will 
reduce the adverse impact of the hazard on the community and help meet other 
community needs. 

○ 530 Flood Protection - Utilization of small/minor structural flood control projects 
for protecting buildings. 
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APPENDIX A - RECENTLY FUNDED TOWN PROJECTS  

Groundwater Table Study (2019-2021) 
Initiated the first long-term shallow subsurface groundwater monitoring system for a coastal 
community in the State of South Carolina. The intent of the study was to investigate fluctuations in 
groundwater elevation and salinity over time. This provided information about freshwater reserves 
below the soil surface, with the primary concern revolving around saltwater intrusion. 24 
groundwater monitoring wells were installed across Kiawah Island through the study. Project 
worked in conjunction between the Kiawah Conservancy, College of Charleston, and South Carolina 
Sea Grant Consortium. The project will continue to collect long-term data and maintain the network 
of established groundwater wells to understand water resources on Kiawah.  
 
Marsh Vulnerability Study (2019-2021) 
Conducted a vulnerability study of the tidal saltmarshes surrounding Kiawah Island through 
geospatial analyses. Created datasets related to the historical changes in vegetated marsh 
shorelines, catalog of marsh structures, unvegetated-vegetated marsh ratio analyses, landcover 
mapping, and site suitability for living shorelines. The intent of the study was to identify areas of 
vulnerability within the marsh to prioritize habitat restoration efforts and to provide data products 
for a forthcoming Marsh Management Plan. Project worked in conjunction between the Kiawah 
Conservancy, College of Charleston, and South Carolina Sea Grant Consortium. 
 
Note: The Groundwater and Marsh Vulnerability Studies supported efforts through a project funded 
by the National Fish and Wildlife Foundation through the Emergency Coastal Resilience Fund 2019.  
 
Integrated Watershed Study (2021-2022) 
Project focused on amalgamating information about water resources on Kiawah Island and build 
capacity to study water quality within the marsh. Created an annual water budget for Kiawah Island 
using groundwater, weather, and tidal data using over 1000 lines of customized code in the R 
Statistical Package. Procured additional weather stations to provide better coverage of weather 
conditions on the island for analysis. Procured monitoring equipment to begin studying water 
quality within tidal creeks. Intent of the study was to provide a comprehensive understanding of 
water resources and enable ongoing studies. Project conducted by the Kiawah Conservancy.  
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APPENDIX B - RAIN GARDENS 

 

Figure 1.  General outline of a residential rain garden depicting the water flow from 
upstream areas downstream (Bundrick, 2022) 

Site Selection 

Residential rain gardens should be located in areas downstream from impervious surfaces where the 
most stormwater runoff can be collected. For example, if water flows away from a residential structure 
and into the street, the rain garden should be located in an area where it can intercept the runoff before 
water enters the road. Generally, areas where a “sheet” of water flows across the soil surface and does 
not collect are preferable sites for these gardens. They should also be placed in areas that do not 
naturally collect water, but allow for drainage to permeate the ground. Observing water flow during and 
following rainfall events is the best way to determine the flow of stormwater away from impervious 
surfaces on a property.  
 
It is required to place rain gardens at least 10 feet away from structures and foundations to prevent 
adverse impacts. Rain gardens should also be placed at least 25 feet away from septic drain fields, if 
present.  Additionally, it is recommended to avoid areas where the water table is less than 18 inches 
below the surface to allow for proper infiltration. 
 
The size of the garden depends on the amount of runoff being collected. The County recommends the 
sizing of bioretention areas (i.e., engineered rain gardens) to be 3-8% of the total drainage area. When 
considering just impervious surfaces, Clemson Extension recommends sizing rain gardens at 20% of the 
impervious surface in well-drained, sandy soils, or 30-50% for loamy and poorly drained soils (Kim 
Morganello, personal communication, 2021).  The cumulative impervious surface (or footprint) from 
buildings, sidewalks, and driveways, among others, which introduces runoff into a specific site should be 
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included in these calculations. If a downspout collects water from one side of the roof and the upper 
portion of the driveway, include the approximate surface area of these surfaces in the calculations.  
 
For example, a residential lot on Kiawah Island with 2000 square feet of total upstream impervious 
surface area with loamy fine sands would need a rain garden(s) with an area of at least 600 square feet, 
or 30% of the impervious surface cover. This is roughly the size of four standard parking spaces, which 
can be split into separate locations of the property.  

Materials and Preparation 

Soil needs to be tested to determine the ability to naturally infiltrate the water. This can be done with a 
simple percolation test conducted by digging a 1-foot hole with a post hole digger or hand trowel, 
completely filling the hole with water (~2.5 gallons with 8” diameter), and timing how long it takes for 
the water to drain. According to the last United States Department of Agriculture (USDA) Natural 
Resource Conservation Service (NRCS), Kiawah Island consists of four main soil hydrologic groups.  This 
ranking classifies runoff characteristics of each hydrologic group from smallest runoff potential (A) to 
largest (D).  The designation A/D and C/D indicate soil groups that are predominately A and C with 
portions of high runoff potential (D).  The hydrologic groups present on Kiawah Island are:  A (~34%), 
A/D (~17%), B (~4%) and C/D (~45%).  Loamy fine sand, which is found on about 34% of Kiawah 
Island, drains at a rate of 5-10 minutes per inch. If it takes longer to percolate the water into the ground, 
the site would require additional soil amendments to facilitate drainage. Areas with a perched water 
table within 18 inches of the soil surface should be avoided, if possible, this will be apparent when the 
soil does not drain during a percolation test. Several percolation tests may be required depending on the 
size of the rain garden. A percolation test should be conducted at least 48 hours after a rainfall event to 
avoid saturated soils. Also, it may be beneficial to conduct the percolation test during the months of 
January-March when the seasonal water table is highest. 
 
If during the percolation test, water drains in under six hours, the cell does not require the addition of 
sand. Areas with increased organic matter, characterized by rich dark black and brown soils, typically 
have slower drainage rates. Soil amendments may be needed for the area inside of the rain garden if soil 
conditions are not desirable. The desirable ratio for soil components in the end result is around 60% 
sand, 20% topsoil, and 20% compost.  If a soil amendment is needed, this will be the soil composition 
that should be emulated.  Utility lines should be identified prior to excavating the site. Property owners 
or contractors should contact #811 to make a request for utility lines to be identified.  

Installation 

Begin by removing 8-10 inches of soil from the rain garden site and placing it along the edges. This 
should be conducted in a manner to leave a natural bowl with a subtle, sloping berm located 
downstream away from where stormwater is introduced. The native soil removed and placed along the 
edges will be used in later steps to form a berm around the downstream perimeter. The inside of the 
bowl should also be gradually sloping downstream.  
 
Next, a mixture of native soil, sand, and compost should be placed back into the bowl.  It is 
recommended to incorporate a 1:2 mixture of added sand and compost to the native soils removed from 
the bowl. Coarse sand improves stormwater percolation into the soil and topsoil helps to establish 
plants installed in the rain garden. Soil amendments should be based on the dominant soil present on 
site.  For most areas on Kiawah Island, the amended soil would generally be around 1-part native soil 
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(fine sandy loam), 1 part compost, and 2 parts added sand. 2-3 inches should be reserved in the garden 
for the addition of hardwood mulch. The end result should be a 5-inch high by 12-inch-wide berm along 
the downstream perimeter. In the most downstream area of the berm, a depression in the berm should 
be created and filled with stones to allow overflow and prevent flooding the garden.  
 
Native plants should be placed throughout the garden with compost added to the entire planting area to 
help retain moisture and provide a gradual source of nutrients. A layer of mulch should be placed on top 
of the exposed soil to prevent erosion and provide additional absorption of water. A double to triple 
shredded hardwood bark mulch is recommended; avoid pine straw or bark since these materials will 
float during a rain event.  Cedar mulch is preferred.  Native plants are highly recommended to be placed 
in rain gardens due to their suitability in the local environment. Rain gardens are more often dry than 
wet, the plants in the rain garden will experience long periods of dry conditions as well as periods of 
inundation.  Native plants have adapted to these conditions in South Carolina.  Natives also produce 
deeper roots in comparison to turf grass.  These roots hold onto the soil to prevent erosion and increase 
the uptake of water from rain garden soils. Below are native plants that are recommended to include in 
rain garden designs:  
 
Shrubs  
Inkberry (Ilex glabra) 
Yaupon holly (Ilex vomitoria) 
American Beautyberry (Callicarpa americana) 
Southern Wax Myrtle (Morella cerifera) 
Dwarf palmetto (Sabal minor) 
Saw Palmetto (Serenoa repens) 
Common Elderberry (Sambucus canadensis) 
Buttonbush (Cephalanthus occidentalis) 
Virginia Sweetspire (Itea virginica) 
Sweet Pepperbush (Clethra alnifolia) 
Swamp Azalea (Rhododendron viscosum) 
Spicebush (Lindera benzoin) 
 
Grasses and sedges 
Blue Flag Iris (Iris versicolor) 
Blue-eyed Grass (Sisyrinchium angustifolium) 
Switchgrass (Panicum virgatum) 
Spider Lily (Hymenocallis caroliniana) 
River oats (Chasmanthium latifolium) 
Bushy bluestem (Andropogon glomaterus) 
Little bluestem (Schizachyrium scoparium) 
Maritime Bushy Bluestem (Andropogon tenuisphatheus) 
White-topped sedge (Rhynchospora colorata) 
St. Augustine Grass, uncut (Stenotaphrum secundatum) 
Muhlygrass (Muhlenbergia capillaris) 

Perennials 
Scarlet Sage (Salvia coccinea) 
Goldenrod (Solidago spp.) 
Dotted horsemint (Monarda punctata) 
Blue mistflower (Conoclinium coelestinum) 
Butterfly milkweed (Asclepias tuberosa) 
Swamp milkweed (Asclepias incarnata) 
Aquatic milkweed (Asclepias perennis) 
Southern saltmarsh fleabane (Pluchea odorata) 
Eastern Rose Mallow (Hibiscus moscheutos) 
Dotted Smartweed (Persicaria punctata, syn. Monarda p.) 
American Germander (Teucrium canadense) 
Cardinal flower (Lobelia cardinalis) 
Ironweed (Vernonia noveboracensis) 
Golden Canna Lily (Canna flaccida) 
 

 
 
 
 
 
 
 
 

 
 
Maintenance and Monitoring 
During the first year, plantings should be watered regularly in order to allow the transplanted 
vegetation to establish. The first few years while the plants are being established, the rain garden will 
need to be weeded. After plants establish and begin to fill in the garden, the frequency of weeding is 
expected to be reduced. Irrigation should be gradually reduced over the establishment year and 
eventually turned off, only to be used in the future during periods of drought.  
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Assure a 2-4 inch layer of mulch is present, this may require annual additions of mulch before the 
growing season.  This will help to reduce the occurrence of weedy plant growth.  Fresh mulch also 
improves the aesthetic overtime as older mulch breaks down and changes color.  Over the growing 
season, overgrowth should be removed as necessary to maintain the aesthetic appearance of the garden 
and prevent competition between plants. At the end of the growing season, dead plant material should 
be removed to promote healthy plant growth in the following season. The berm should be maintained by 
replacing any soil that's been lost to erosion or animal activity over the years (Three Rivers Rain Garden 
Alliance). Overall, maintenance varies by site and the overall desired appearance of the garden.  
 
In addition to maintenance, monitoring of the rain garden’s efficacy is encouraged. A simple method to 
determine efficacy is to visit the garden directly after a rainfall event and record how long it takes for the 
collected water to fully drain.  Charleston County states that these types of infrastructure should drain 
within 48 hours (Charleston County Stormwater Program Permitting Standards Manual, 2017).  For 
advanced methods, a well point can be driven 4 feet into the soil and outfitted with a Levelogger to 
continuously track drainage. The data gathered from the Levelogger should be compensated with 
barometric pressure readings.  
  

 
 

Figure 2.  Cross section of a rain garden. (Bundrick, 2022) 
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Figure 3.  General design and plant schedule of a residential rain garden for sun conditions (Bundrick, 2022) 

 

 

 

Figure 4. General design and plant schedule of a residential rain garden for shade conditions (Bundrick, 2022) 
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