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1.0 INTRODUCTION 

The environmental element of Woodbine’s Comprehensive Master Plan will address 

protection mechanisms for preserving water quality in the Satilla River, preserving and 

protecting wetlands located within the city boundaries, and identify floodplains. This 

report describes water quality issues in the Satilla River, including impairment due to low 

dissolved oxygen in the section of the river near Woodbine.  A study area consisting of 

the 2005 Woodbine city boundary, recently annexed areas to the southeast, and the 

Satilla Landing community was established.  Wetlands and flood zones within this study 

area were identified.  The accompanying maps demonstrate the locations of flood plains 

and wetlands.  



 

 

2.0 WATER QUALITY ISSUES 

Georgia’s water quality standards and criteria are intended to maintain the designated 

beneficial uses of waters of the state.  The term “designated use” refers to the functional 

classification given to each Georgia waterbody.  The Satilla River, draining 3,940 square 

miles in southeastern Georgia and ultimately draining to the Atlantic Ocean, is 

designated primarily for fishing and recreational uses, such as boating.  Some areas of 

the river are designated for shellfish harvesting.  Routine water quality assessments 

compare data collected at monitoring stations in the river to state water quality standards 

for designated uses.   

 

For assessment purposes, the river is divided into waterbody segments based on the 

locations of monitoring stations. In 1998, during a water quality assessment, it was 

determined that data collected in many segments of the river did not meet Georgia water 

quality standards necessary to support recreation and aquatic life uses. The causes of 

impairment are low dissolved oxygen, high fecal coliform counts, and high levels of 

mercury found in fish tissue.  The river was placed on Georgia’s 303(d) List of Impaired 

Waters, and a Total Maximum Daily Load (TMDL) determination was necessary in order 

to determine the maximum amount of oxygen demand, mercury, and coliforms that the 

river could assimilate while meeting state water quality criteria.   

 

Woodbine is located within segment #21, which contains the Woodbine WPCP outfall 

and the associated monitoring station.  This segment is approximately 19 miles long and 

runs from Rose Creek to White Oak Creek in Camden County. The water quality within 

this segment of the Satilla River is considered impaired for the fishing use due to low 

dissolved oxygen.  Fecal coliform counts in this segment met the water quality standard, 

so recreational uses are met in this segment, unlike other segments of the Satilla River.  

Although the majority of the Satilla is impaired for mercury, fish tissue samples in this 

segment of the Satilla do not demonstrate the high mercury levels found in the upstream 

reaches of the river.  The key impairment in this segment is low dissolved oxygen, which 

endangers the local fish population. 

 

TMDLs to address low dissolved oxygen in the Satilla were developed by Georgia 

Department of Natural Resources, Environmental Protection Division in 2001.   



 

 

Data collected at the Woodbine WPCP, including the monthly discharge monitoring 

reports, were used in the assessment and dissolved oxygen TMDL development.  In 

order to address low dissolved oxygen levels in this segment of the Satilla, annual limits, 

or maximum annual loads, are established for total organic carbon, total nitrogen, and 

total phosphorus.  If these loads are not exceeded, this segment of the Satilla should 

achieve the applicable water quality standard for dissolved oxygen, which is a daily 

average of 5.0 mg/L. 

 

These maximum annual loads for segment #21 at Woodbine are: 

 

Total organic carbon   247,839,581 pounds/year 

Total nitrogen       8,463,802 pounds/year 

Total phosphorus         917,627 pounds/year 

 

Should increased demand on the Woodbine WPCP necessitate an upgrade in the 

plant’s permitted flows, these maximum loads will be taken into consideration to ensure 

that they are not exceeded by all of the sources in the watershed, including nonpoint 

sources as well as the WPCP.   

 

An increase in existing nonpoint source loads, such as increased stormwater runoff due 

to increased development in the land area draining to this segment of the Satilla, could 

result in further decreases in dissolved oxygen levels.  To avoid this, stormwater controls 

should be reviewed in all new development projects to ensure they minimize nonpoint 

source runoff.   

 

Several organizations are currently involved in raising awareness of the current water 

quality problems in the Satilla.  Save our Satilla, a grass roots effort that is now the most 

active environmental group in the watershed, supports the current Riverkeeper program.  

The Satilla Riverkeeper group was recently formed using mining settlement funds, and 

supports an individual who acts as a third party advocate for the river. Key goals of this 

program are to ensure compliance with water laws and regulations, provide a detailed 

knowledge of the watershed, including monitoring to allow routine assessments of the 

Satilla’s water quality, and increase local awareness of the relationship between daily 

activities and the effects of such activities on the Satilla.   



 

 

 

The University of Georgia Satilla River Initiative provides a hands-on course for students 

from a variety of educational backgrounds to work with local watershed stakeholders to 

address water quality and aquatic species protection through science, design, and 

policy.  This resource could be used to research or design solutions for wetland 

protection or stormwater control.   

 

State and federal funding programs, such as the 319 program, can provide monies to 

finance programs to improve water quality. Administered through Georgia DNR, these 

grant funds are to be used on programs and projects in accordance with Section 319(h) 

of the Clean Water Act.  Historically, 319 monies have been approved for use in 

watersheds where a TMDL is being or has been developed.  Recently, federal bills have 

been introduced to allow 319 funding to extend to stormwater management projects. 

These grants are designed to reduce nonpoint source pollution and require a 40% non-

federal match.  Applications are accepted annually.  Other grant programs exist to assist 

communities in purchasing key land areas, such as wetlands, for conservation.  



 

 

3.0 WETLAND ISSUES 

Valued in coastal communities, rivers serve as focal points of commerce, tourism, and 

recreational activities.  The Satilla River is no exception, and is an essential component 

in maintaining healthy water resources within the study area.  However, projected 

population increases often bring increased impacts to water resources through 

construction activities, stormwater runoff, altered hydrology, and increased recreational 

demands.  Avoiding activities that impact floodplain functions and habitat, maintaining 

shoreline and wetlands protection, and reducing pollutant impacts can greatly improve 

the prospects for future water quality and quantity.  

 

The first step in protecting wetlands is identifying all wetland communities in Woodbine’s 

area of interest.  A study area was developed by combining the Woodbine city 

boundaries with two areas of local interest:  the area containing the planned Satilla 

Landing community and the southeast areas that have been recently annexed.  Wetland 

areas within this study area boundary were identified by beginning with a National 

Wetland Inventory basemap and then verifying these areas and identifying additional 

wetlands through interpretation of infrared aerial photographs.  Specific wetland 

community types were identified in the National Wetland Inventory or based on the 

community signature on the aerial photograph. 

 

3.1 Wetland Community Types 

Thirty-five types of distinct riverine, estuarine, and palustrine wetland communities were 

identified.  These are indicated in Figure 3-1. Each community type is represented by a 

unique code that gives insight as to the habitat type and the natural communities that 

may exist within it.  The community types are assigned number 1-35 in Figure 3-2.  The 

corresponding communities associated with each number are defined in Table 3-1 and 

are described below.  



 

 

Table 3-1.  Key to Wetland Community Types 
Wetland Type 

Number 
Wetland Community 

Code 
1 PEM1T 
2 PFO1R 
3 PEM1N 
4 PFO1C 
5 PFO1/4C 
6 PFO4C 
7 PUBHx 
8 PFO6C 
9 PFO1/3C 
10 PFO6F 
11 PSS1C 
12 PEM1C 
13 PEM1F 
14 PFO1S 
15 PEM1Kh 
16 PFO3B 
17 E2EM1P 
18 PFO7B 
19 PSS3C 
20 PFO4A 
21 PFO4/1A 
22 PFO1A 
23 PSS1F 
24 E1UBL 
25 E2EM1P 
26 PF01/2F 
27 PF01/2T 
28 PF01/4A 
29 PF01/4C 
30 PF03/1R 
31 PF04/1R 
32 PF04/1S 
33 PF06R 
34 PF07A 

35 R1UBV 
 
 
3.2 Wetland Community Codes 

 
The wetland community codes classify each type of wetland community by system, 

subsystem, class, and subclass.  For example, the first community type 1 is represented 



 

 

by wetland code PEM1T.  This community exists within the boundaries of the study area 

and consists of a palustrine emergent wetland that is semipermanently tidal.  The 

following description contains all wetland types identified in the Woodbine study area.   

 
Palustrine 
 
PEM1 – Palustrine emergent persistents exist on-site with the following modifiers: 
   C – Seasonally flooded 
   F – Semipermanently flooded  
   Kh – Artificially permanently flooded  
   N – Regularly flooded 
   T – Semipermanent-Tidal 
 
PFO1 – Palustrine forested broadleaf deciduous wetlands exist with the following 
modifiers: 
  A – Temporarily flooded 

 C – Seasonally flooded 
 2F – Broadleaf deciduous semipermanently flooded 

2T - Broadleaf deciduous semipermanently tidal 
4A – Needle-leaved evergreen temporarily flooded 
4C – Needle-leaved evergreen seasonally flooded 

 3C – Broadleaf evergreen seasonally flooded 
   R – Irregularly flooded 
   S – Temporarily tidal 
 
PFO3 – Palustrine forested broadleaf evergreen wetlands exist with the following 
modifiers: 
   B – Saturated 
 1R – Broadleaf deciduous seasonally tidal 
 
PFO4 – Palustrine forested needle-leaved evergreen wetlands exist with the following 
modifiers: 
   A – Temporarily flooded 
   C – Seasonally flooded 
 1A – Broadleaf deciduous temporarily flooded 

1R – Broadleaf deciduous seasonally tidal 
1S – Broadleaf deciduous temporarily tidal 

 
PFO6 – Palustrine indeterminate deciduous wetlands exist with the following modifiers: 
 C – Seasonally flooded 
 F – Semipermanently flooded 
            R – Irregularly flooded 
 
PFO7 – Palustrine indeterminate evergreen wetlands exist with the following modifier: 
 A – Temporarily flooded 

B – Saturated 
 
PSS1 – Palustrine scrub-shrub wetlands exist with the following modifiers: 
 C – Seasonally flooded 



 

 

 F – Semipermanently flooded 
 
PSS3 – Palustrine scrub-shrub wetlands exist with the following modifier: 
  C – Seasonally flooded 
 
PUBHx – Palustrine freshwater ponds permanently flooded, excavated. 
 
 
Estuarine 
 
E1UBL – Estuarine subtidal unconsolidated bottom 
 
E2EM1P – Estuarine intertidal emergent persistent irregularly flooded. 
 
Riverine 
 
RIUBV – Riverine system, subtidal with unconsolidated bottom 
 
 
3.3  Wetland Protection Strategies 

 
These wetland areas are comprised of valuable natural communities and are utilized by 

a variety of animal species.   

 

Wetlands have functional utility of benefit to the health and well being of Woodbine 

residents. These wetland areas perform a number of functions that enhance the city’s 

ability to address both human and natural environment needs and interests: 

 
1. Retarding storm water runoff  by serving as temporary storage areas; 

2. Serving as drainage ways and flowways that relieve flooding in urban 

areas while slowing storm water runoff; 

3. Serving as sediment and nutrient sinks where materials are slowly (and 

more naturally) reduced and nutrient and mineral components essential 

for biological processes are slowly broken down and released into 

streams and estuaries; 

4. Serving as a trap for contaminants (biological and chemical) that may be 

more slowly reduced and made less harmful to people and the 

environment; 

5. Serving as wildlife retreats and protection areas in uplands and as 

nursery and feeding areas for wildlife, fish, and shellfish in estuaries; 

6. Serving as protected corridors for migrating and protected wildlife; 



 

 

7. Functioning as natural green space areas within developments separating 

urban land use functions 

8. Serve as a resource for local nature study and aesthetical enjoyment. 

9. Serve as ground water recharge areas. 

 

Although large wetland areas will be protected by state and federal programs from 

development and will at least require mitigation, It is desirable to maintain the extent and 

quality of smaller wetlands that are currently within the city boundaries.   

 

Strategies and recommendations for protecting wetlands: 

 

·  Maintain map series of wetland areas 

·  Track spatial loss of wetland habitat types as well as quality of wetlands lost 

·  Establish an educational program for developers, homeownerse, and other 

interested citizens concerning the maintenance, management, restoration, and 

development in natural areas (wetlands and flood zones), habitat creation, 

management of development ponds, and wetland vegetation. 

·  Actively pursue funding sources for environmental programs such as 

Riverkeepers based on volunteer participation 

·  Establish conservation areas.  Conservation areas shall consist of natural 

resources that, because of their ecological value, uniqueness, and particular 

sensitivity to development activities, require stringent protective measures to 

sustain their ecological integrity.  These areas include wetland areas, surface 

waters, and 100-year floodplains. Conservation areas can be funded either by 

asking developers to set aside these areas, to contribute funds towards 

purchasing these areas, or by obtaining grant funds available through state and 

federal government. 

·  Develop management plans for conservation areas 

·  Require development applications to submit an inventory of natural resource 

information.  Include site specific identification, mapping, analysis of each natural 

resource (wetlands, surface water) present in or adjacent to the proposed 

development site.  The City can provide a natural resource checklist. 

·  Require buffer widths in land development regulations.  See Table 3-2.  



 

 

Table 3-2.  Wetland Buffer Widths 
Protected Resource Buffer Distance (Feet)* 
Surface waters and wetlands less than or equal 
to 0.5 acre 

50 (average) 
35 (minimum) 

Surface waters and wetlands greater than 0.5 
acre 

75 (average) 
50 (minimum) 

Areas where state/federally protected 
vertebrate wetland or aquatic dependent 
animal species have been documented within 
300 feet of the water/wetland resource 

100 (average) 
75 (minimum) 

*Buffers should be measured from the outer edge of the protected resource 
 



 

 

4.0 FLOOD ZONES 
 
Coastal Georgia is especially vulnerable to flood disasters because of its coastline, 

countless rivers, and abundant floodplain areas. Community rating systems are used in 

some communities to establish flood insurance discounts.  These systems use 

Geographic Information Systems (GIS) to calculate the percentage of open space within 

floodplains for use as an indicator of floodwater absorption. For this reason, it is 

desirable to limit construction and protect floodplains in order to preserve their natural 

function. 

 

The National Flood Insurance Program is administered by Federal Emergency 

Management Agency (FEMA).  In 1983, the program identified flood zones in the 

Woodbine vicinity based on land elevations.  Figure 4-1 demonstrates the extent of four 

types of flood zones in the Woodbine study area.   

 

The area shown in red on Figure 4-1 is flood zone A.  This area represents the 100-year 

flood plain.  In any one year, this area has a 1% chance of becoming inundated. No 

base flood elevations have been established for this flood zone.  Construction in this 

area would require that these elevations be established in order to set base floor 

elevations for structures.  These elevations are typically a minimum of 1 foot (1’) above 

established base flood elevations.   

 

Flood zone AE is shown in orange on Figure 4-1.  This area also has a 1% chance of 

becoming inundated in any one year.  Unlike zone A, base flood elevations have been 

established for this area.  This is typically depicted on flood insurance maps as the base 

elevation above which the first inhabited floor of structure must be built.  

 

Figure 4-1 shows a blue area, zone X500, that represents the 500 year floodplain.  This 

area will be inundated by 500-year flooding and smaller portions (less than one square 

mile) of this area may be inundated by 100-year flooding with depths less than one foot.  



 

 

5.0 CONCLUSIONS 
 
There are three main areas with opportunities for establishing protection mechanisms in 

land development regulations:  water quality protection, wetland preservation and 

protection, and floodplain protection and conservation.   

 

Water quality issues, especially low dissolved oxygen, in the Satilla River could be 

complicated by an increase in nonpoint source pollutants associated with new 

development.  Implementing stormwater regulations to require specific controls and best 

management practices could avoid further pollutant loading to the river.  In addition, any 

WPCP upgrades must comply with the established TMDL, limiting annual contributions 

of total organic carbon, total nitrogen, and total phosphorus.   

 

The wetland map presented in Figure 3-1 can be used as a basemap for tracking any 

changes to wetland systems.  The overall goal of no net loss of wetlands can be 

achieved by requiring wetland mitigation or purchasing conservation areas. Establishing 

other protection mechanisms, such as wetland buffers, can ensure that existing wetlands 

remain healthy and functional ecosystems.  In conjunction with wetland protection 

mechanisms, discouraging floodplain construction and establishing controls for such 

construction will help preserve the natural floodwater absorption function of these areas.   
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