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1. INTRODUCTION
Goodwyn Mills Cawood (GMC), Inc., has prepared a Watershed Management Plan (WMP) on behalf
of Charlton County and its partners for a four-mile impaired segment of Spanish Creek between the
confluence with Long Branch and the outfall into the St. Marys River. Spanish Creek drains the
populated central part of Charlton County, Georgia. For ease of reference, the plan will hereafter
refer to this segment as Spanish Creek. Spanish Creek is impaired for fishing due to dissolved
oxygen (DO) and fecal coliform (FC). The source of pollution is identified as urban runoff (UR).
During the WMP development, in August 2020, U.S. EPA approved an updated list of impaired
waters to also include a 6-mile segment of Long Branch from the headwaters to Spanish Creek and
a 4-mile segment of Clay Branch from the headwaters to Spanish Creek. Both are impaired for
fishing due to FC. The source of pollution is identified as UR and nonpoint sources (NP) for Clay
Branch and NP only for Long Branch.
In addition to the impairments listed above, the following reaches have an assessment pending for
DO: (1) a 6-mile segment of Spanish Creek from Little Spanish Creek to Long Branch, (2) a 4-mile
segment of Clay Branch from the headwaters to Spanish Creek, (3) a 6-mile segment of Long Branch
from the headwaters to Spanish Creek, and (4) a 4-mile segment of Hatchers Branch from the
headwaters to Spanish Creek. EPD needs to determine the natural DO concentrations for these
coastal streams.
The primary purpose of the WMP and associated monitoring and planning efforts is to address and
improve DO and FC levels within the impaired segments of the Spanish Creek Watershed to meet
State water quality standards. The goals of this project were to perform targeted water quality
monitoring and to develop an EPA 9-element Watershed Management Plan (WMP) that establishes
and prioritizes the actions necessary to achieve the load reductions outlined in the Total Maximum
Daily Load (TMDL) Evaluation and Implementation Plan. Because achieving these goals is a complex
process, this plan creates and puts into effect a collaborative and holistic approach to water quality
management. It provides a voluntary mechanism for stakeholders and landowners in the watershed
to become more knowledgeable about watershed issues, provide feedback on how best to
address these issues, and become actively involved in restoration efforts. Representatives from
local government, academic institutions, and regional and state agencies with relevant areas of
expertise and professional interests have also been included in the planning process. The local
governments involved in improving the Spanish Creek watershed are the cities of Folkston and
Homeland and unincorporated Charlton County. Also involved in the effort are the St. Marys
Riverkeeper (SMRK), St. Marys River Management Committee (SMRMC), Charlton County Board of
Education, Georgia Department of Natural Resources’ Coastal Resources Division (DNR-CRD), and
Southern Georgia Regional Commission (SGRC).
Guidelines set forth by the U.S. Environmental Protection Agency (USEPA) and the Georgia DNR,
Environmental Protection Division (EPD) have been followed in the development of this WMP. The
5
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WMP addresses the USEPA’s Nine Elements for Watershed Planning and DNR-EPD’s Guide to
Developing a Watershed Management Plan. It includes detailed information about the scope of
the project, historical and current assessments, and other monitoring programs that have targeted
the Spanish Creek. It also includes specific monitoring protocols, best management practices
(BMPs) and milestones to restore and maintain water quality.
Funding for the preparation of this WMP was provided by a Coastal Incentive Grant (CIG) from
Georgia DNR-CRD and the Office for Coastal Management, National Oceanic and Atmospheric
Administration (NOAA) for the purpose of developing an EPA 9-element WMP with a prioritized
approach to TMDL implementation.

6
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2. STREAM SELECTION
Every waterbody in the State of Georgia has one or more designated uses. Examples of designated
uses are “fishing,” “recreation” and “drinking water”. The Georgia EPD determines whether a
waterbody is supporting its designated uses by collecting water quality data and comparing this
data against the water quality criteria. It is the goal of the State of Georgia that all of its waters
support their designated uses. If it is determined that a water body is not supporting its designated
use, then the Georgia EPD will develop a Total Maximum Daily Load (TMDL) to begin the process
of restoring the waterbody. A TMDL determines how much of a particular pollutant a waterbody
can assimilate and still support its designated use and meet Georgia water quality standards. The
TMDL will establish the required reduction in pollutant load needed for the water to support its
designated use.
Section 305(b) of the federal Clean Water Act requires States to assess and describe the quality of
its waters every two years in a report called the 305(b) report. Section 303(d) of the Clean Water
Act requires States to submit a list of all of the waters that are not meeting their designated uses
and that need to have a TMDL(s) established. The 303(d) list must also be submitted every two
years. Georgia submits a combined 305(b)/303(d) report. Both Georgia’s 305(b) and 303(d) lists are
available on the Georgia EPD’s website.
Every two years GA EPD gathers data that has been collected across the State. This data comes
from a number of sources including Georgia EPD, other State agencies (such as the Coastal
Resources Division [CRD]), federal agencies, local governments, and environmental groups. The
water quality data are compared to the State’s water quality criteria using Georgia EPD’s listing
assessment methodology. Based on the comparison of the data to the water quality criteria,
Georgia EPD places each water into one of three broad groups. Waters are assessed as 1) supporting
their designated use; 2) not supporting their designated use; or 3) assessment pending.
The Spanish Creek HUC-10 watershed (0307020403) is located in the Saint Mary’s River Basin in
Southeast Georgia’s Charlton County, near Folkston. The Spanish Creek watershed suffers from two
forms of impairments – DO and FC. The sources of pollution are identified as UR and NP. Spanish
Creek from Long Branch to the St. Marys River is impaired due to both DO and FC, with the source
being UR. Two new additions in August 2020 were Long Branch from the headwaters to Spanish
Creek and Clay Branch from the headwaters to Spanish Creek. Both are impaired due to FC. The
source of pollution is identified as UR and NP for Clay Branch and NP only for Long Branch. Table 2.1
provides details on Spanish Creek’s impairments as listed in the 2020 303(d) list, as well as segments
that are listed as pending assessment for DO due to EPD needing to determine “Natural DO”. All of
the impaired waters are located in the middle HUC-12 watershed (“Lower Spanish Creek” –
030702040802). Figure 2.1 shows the location of the impaired and pending stream segments in the
Spanish Creek watershed.
7
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Table 2.1: Waterbodies Listed for Impairment in the Spanish Creek Watershed in 2020

Stream
Segment

Segment
Location

HUC-12
Watershed

Extent

Use

Criterion
Violated

Spanish
Creek

Long Branch to
St. Marys River

030702040802

4 miles

Fishing

DO; FC

Long Branch

Headwaters to
Spanish Creek

030702040802

6 miles

Fishing

FC*;
Assessment
Pending (DO)*

Spanish
Creek

Little Spanish
Creek to Long
Branch

030702040801

6 miles

Fishing

Assessment
Pending (DO)

Clay Branch

Headwaters to
Spanish Creek

030702040802

4 miles

Fishing

FC*;
Assessment
Pending (DO)

Hatchers
Branch

Headwaters to
Spanish Creek

030702040802

4 miles

Fishing

Assessment
Pending (DO)*

Listing / Other
TMDLs
completed DO
(2001), FC (2006)
EPD needs to
determine
“Natural DO”
EPD needs to
determine
“Natural DO”
EPD needs to
determine
“Natural DO”
EPD needs to
determine
“Natural DO”

* Denotes a new listing in August 2020.
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Figure 2.1: Map of Spanish Creek HUC-10 Watershed with 303(d) Listed Waterways
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Dissolved Oxygen
DO is an important measure of the quality of aquatic habitat and overall health of the ecosystem.
Oxygen depletion can indicate a number of undesirable physical, chemical, and biological activities
in a watershed. DO concentration refers to the amount of oxygen that is dissolved or carried in
water. The use classification water quality standards for DO and fishing, as stated in Georgia’s Rules
and Regulations for Water Quality Control, Chapter 391-3-6-.03(6)(c)(i) are:
A daily average of 5.0 mg/L and no less than 4.0 mg/L at all times for waters supporting
warm water species of fish.
Certain waters of the State may have conditions where DO is naturally lower than the numeric
criteria specified above and therefore cannot meet these standards unless naturally occurring
loads are reduced or streams are artificially or mechanically aerated. This is addressed in Georgia’s
Rules and Regulations for Water Quality Control, Chapter 391-3-6-.03(7):
Natural Water Quality. It is recognized that certain natural waters of the State may have
a quality that will not be within the general or specific requirements contained herein.
These circumstances do not constitute violations of water quality standards. This is
especially the case for the criteria for dissolved oxygen, temperature, pH and bacteria.
NPDES permits and Best Management Practices will be the primary mechanisms for
ensuring that the discharges will not create a harmful situation.
USEPA DO criteria are used to address these situations. Alternative USEPA limits are defined as 90
percent of the naturally occurring DO concentration at critical conditions. Where natural
conditions alone create DO concentrations less than 110 percent of the applicable criteria means
or minima or both, the minimum acceptable concentration is 90 percent of the natural
concentration. Accordingly, if the naturally occurring DO exceeds Georgia EPD numeric limits at
critical conditions, then the Georgia EPD numeric limits apply. If naturally occurring DO is lower than
the Georgia EPD numeric limits, then 90% of the natural DO will become the minimum allowable.
Table 2.2 below illustrates the alternate standards.
Table 2.2: Coastal DO Criteria for Fishing Use Classification

If the natural DO is greater than or equal to
(mg/L)

But less than (mg/L)

The Maximum Allowable DO Deficit
(mg/L)

2.0
3.0
3.3
4.0
5.0
5.5

3.0
3.3
4.0
5.0
5.5
---

0.1
Never less than 3.0 mg/L
0.3
0.4
0.5
Never less than 5.0 mg/L

Georgia EPD has not yet established a naturally occurring DO level for the St. Marys River watershed
and other blackwater streams in Georgia. Blackwater streams often have naturally low DO levels,
especially during the summer months when temperatures are high and water flows are low. These
10
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streams receive significant natural contributions of oxygen-demanding organic materials from
wetlands, swamps, and marshes. As the organic materials decay, tannins leach into the water,
resulting in water that is darkly stained. Once the Georgia EPD has established a natural occurring
DO level for blackwater streams, the USEPA’s alternate criteria for DO may be used to assess DO
levels for the Spanish Creek watershed.
There are four stream segments in the Spanish Creek watershed that have an assessment pending
for DO. These include: (1) Spanish Creek from Little Spanish Creek to Long Branch, (2) Clay Branch
from the headwaters to Spanish Creek, (3) Long Branch from headwaters to Spanish Creek, and (4)
Hatchers Branch from the headwaters to Spanish Creek. EPD needs to determine the natural DO
concentrations for these coastal streams.

Fecal Coliform
According to the 2006 EPD TMDL Evaluation, Spanish Creek, from Long Branch to the St. Marys River
in Charlton County, was classified as partially supporting its designation as “fishing.” A stream was
placed on the “partial support” list if more than 10% of the samples exceed the fecal coliform
criteria and on the “not support” list if more than 25% of the samples exceed the standard. “Partially
supporting” is no longer used in the designations, and each reach listed as impaired for FC is “not
supporting” it’s designated use of “fishing.” The use classification water quality standards for
bacteria and fishing, as stated in Georgia’s Rules and Regulations for Water Quality Control, Chapter
391-3-6-.03(6)(c)(iii)(1) are:
For the months of May through October, when water contact recreation activities are
expected to occur, fecal coliform not to exceed a geometric mean of 200 per 100 mL
based on at least four samples collected from a given sampling site over a 30-day period
at intervals not less than 24 hours. Should water quality and sanitary studies show fecal
coliform levels from non-human sources exceed 200 per 100 mL (geometric mean)
occasionally, then the allowable geometric mean fecal coliform shall not exceed 300 per
100 mL in lakes and reservoirs and 500 per 100 mL in free-flowing freshwater streams. For
the months of November through April, fecal coliform not to exceed a geometric mean of
1,000 per 100 mL based on at least four samples collected from a given sampling site over
a 30-day period at intervals not less than 24 hours and not to exceed a maximum of 4,000
per 100 mL for any sample. The State does not encourage swimming in these surface
waters since a number of factors which are beyond the control of any State regulatory
agency contribute to elevated levels of bacteria.
Pending EPA’s final approval, criteria for non-estuarine fishing waters for E. coli are detailed in Table
2.3 and Georgia’s Rules and Regulations for Water Quality Control, Chapter 391-3-6-.03(6)(c)(iii)(2):
For the months of May through October, when water contact recreation activities are
expected to occur, culturable E. coli not to exceed a geometric mean of 126 counts per 100
mL. The geometric mean duration shall not be greater than 30 days. There shall be no
11
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greater than a ten percent excursion frequency of an E. coli statistical threshold value
(STV) of 410 counts per 100 mL in the same 30-day interval. Should water quality and
sanitary studies show E. coli levels from non-human sources exceed 126 counts per 100 mL
(geometric mean) occasionally, then the allowable geometric mean E. coli shall not
exceed 189 counts per 100 mL in lakes and reservoirs and 315 counts per 100 mL in freeflowing freshwater streams. For the months of November through April, culturable E. coli
not to exceed a geometric mean of 630 counts per 100 mL. The geometric mean duration
shall not be greater than 30 days. There shall be no greater than a ten percent excursion
frequency of an E. coli statistical threshold value (STV) of 2050 counts per 100 mL in the
same 30-day interval.
Table 2.3: Bacteria Criteria by Season and Type

Designated
Use

Fishing

Fishing

Season

Recreation
(May-October)
Non-recreation
(November-April)
Recreation
(May-October)
Non-recreation
(November-April)

Indicator

Geometric Mean

STV

Non-Human

(counts per 100 mL)

(counts per 100 mL)

(counts per 100 mL)

189 (lakes and
reservoirs)
315 (free flowing
freshwater streams)

E. coli

126

410

E. coli

630

2,050

200**

N/A

N/A

1,000

4,000

N/A

Fecal
Coliform
Fecal
Coliform
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3. WATERSHED ADVISORY COMMITTEE
The development of this plan has relied upon the participation of many community members and
stakeholders, as well as other professionals with relevant areas of expertise. These stakeholders
have been able to provide critical input into the planning process by identifying areas of concern,
developing goals and monitoring protocols, and proposing current and future management
strategies to improve the water quality of Spanish Creek.
Monitoring was performed by Adopt-A-Stream (AAS) trained volunteers from Charlton County
High School. A Watershed Advisory Committee (WAC), with representatives from the county and
each city, reviewed the existing data, analyzed and filled information gaps, and worked with GMC
to design community-based actions and policies aimed at removing the impairments. Entities
partnering with the county and city governments on this project include the Charlton County High
School Future Farmers of America (FFA) Chapter, SMRMC, and SMRK.
In order to effectively gather data and coordinate actions, Charlton County designated five
representatives, Folkston had four representatives, and Homeland had one representative to serve
on the WAC. The full committee met in-person five times during the WMP development, and once
remotely through an online platform. In addition, the Logistics Subcommittee (County and City staff,
SMRK, SMRMC, and Charlton County High School teachers) met six times in-person and remotely
during the WMP development to do needed research and plan a river clean up and community
presentations.
The long-term success of the work to improve the water quality of Spanish Creek requires the full
commitment of not only the local governments and SMRMC and SMRK, but also the citizens. This
project included multiple avenues for citizen involvement, including the formation of a WAC,
volunteer monitoring, and a river clean up. There was public outreach consisting of public service
announcements, local newspaper articles, and public presentations to inform all citizens about the
findings of the project. The engagement process and committee meetings were interrupted due to
COVID-19, so the program and meetings shifted slightly from original plans to allow for more social
distancing.

13
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4. SOURCE ASSESSMENT
An important part of the TMDL analysis is the identification of potential source categories. Sources
are broadly classified as either point or nonpoint sources.
A point source is defined as a discernable, confined, and discrete conveyance from which
pollutants are or may be discharged to surface waters. Pollutants can be delivered to water bodies
from various point sources. The discharge of pollutants from point sources, such as pipes, outfalls,
and conveyance channels are generally regulated through National Pollutant Discharge Elimination
System (NPDES) permits. Existing facilities that discharge into water bodies from specific point
sources, including water pollution control/wastewater treatment plants and industrial facilities, are
typically required to have NPDES permits. These facilities’ discharges may contribute oxygendemanding substances to the receiving waters, which can reduce DO levels.
Nonpoint source pollution is caused by rainfall moving over and through the ground, carrying natural
and man-made pollutants and finally depositing them into surface waters. According to the Georgia
EPD’s 2006 TMDL Evaluation, nonpoint sources generally, but not always, involve accumulation of
oxygen-demanding substances on land surfaces that wash off as a result of storm events.
Constituents may wash off of land surfaces and either: 1) are flushed out of the system along with
the water column flow; or 2) settle out and become part of the stream channel bottom. In this
manner, historic wash off of settleable materials from land disturbances accumulates and exerts
sediment oxygen demand (SOD), which in turn may reduce DO levels. In addition, most of the
streams in the St. Marys River and Spanish Creek watersheds receive significant natural
contributions of oxygen-demanding organic materials from local wetlands, swamps, and marshes.
The organic materials are decomposed by microorganisms that use oxygen in the process, thereby
lowering DO levels. The amount of oxygen consumed by these organisms in breaking down the
organic matter is known as biological oxygen demand (BOD).
Leaf litterfall is a major contributor to the amount of dissolved organic matter in the stream water
column and the amount of SOD being exerted. The oxygen demanding effects of leaf litterfall are
reflected in two ways: 1) lowering the DO saturation of water entering the channel from adjacent
swampy areas caused by decaying vegetation; and 2) by increasing SOD associated with vegetation
decaying on stream channel bottoms.
Furthermore, typical nonpoint sources of fecal coliform bacteria include:
•
•

Wildlife
Agricultural Livestock
o Animal grazing
o Animal access to streams
o Application of manure to pastureland and cropland
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Urban Development
o Leaking sanitary sewer lines
o Leaking septic systems
o Land Application Systems
o Landfills

In Charlton County, there are no permitted land application systems (LAS) for treatment of sanitary
wastewater, and no regulated municipal separate storm sewer systems (MS4). Folkston does have
spray fields, but they are located about one-third of a mile northeast of where Spanish Creek
empties into the St. Marys River, and this location is downstream of all sampling points in the
watershed. Requirements for these spray fields are included under Folkston’s WPCP permit.
Charlton County and cities of Folkston and Homeland are not permitted MS4 communities due to
total population and population density being below the regulatory threshold.

Pollutant Sources
The Georgia EPD’s 2002 TMDL Implementation Plan and 2006 TMDL Evaluation (Appendix A and
Appendix B) included an evaluation of potential sources categories that are broadly classified as
either point or nonpoint sources. The specific sources by type are described below.
Point Sources
There are two permitted NPDES discharges into Spanish Creek that contributed to impaired
dissolved oxygen and FC; they are the Folkston Water Pollution Control Plant (NPDES GA0037613)
and the Folkston Pond (NPDES GA0027189).
Nonpoint Sources
Potential sources of oxygen-demanding substances may be either natural or of human origin.
Sources of naturally occurring oxygen-demanding organic materials are:
•
•
•

Adjacent wetlands, swamps and marshes with organically rich bottom sediments
Direct leaf litterfall onto water surfaces and adjacent floodplains from overhanging trees
and vegetation
Storm runoff of leaf litter detritus and wildlife wastes

Potential human-induced nonpoint sources of oxygen-demanding substances include:
•
•
•

Downstream land application system (spray and buried/septic)
Erosion and stormwater runoff of sediments from areas of land disturbance
Loading of fertilizers, herbicides, pesticides, septic effluent and dead vegetation from
farming (minor) and silvicultural (major) operations, and from increasing residential and retail
commercial area

As for the nonpoint sources of FC, wildlife, livestock, pets, and organic materials from spray fields
deposits fecal matter on the land that is later transported to the water source via rainfall/runoff.

15
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Further nonpoint sources of FC are leaking septic systems and urban development. Fecal Coliform
bacteria from urban areas may originate from various sources including unchecked runoff through
storm sewers, unlawful discharges of sanitary waste, and runoff from improper disposal of waste
materials. In addition, overflowing sanitary sewers and leaking collection lines as a secondary
source of FC in the watershed.
The WAC participated in an online survey in May 2020, about halfway through this planning process,
to help guide the development of the WMP by gauging the relevance of pollutant sources and
applicability of relevant management measures outlined in the 2002 TMDL Implementation Plan on
current impacts in the watershed. The WAC continued to learn more about pollutant sources with
the Summer 2020 sampling results and group discussions at the WAC meetings.
For one of the survey questions, the WAC selected whether each of the potential sources listed in
the 2002 Implementation Plan has “low”, “medium”, or “high” applicability to the current conditions
and impairments in the watershed. The “low”, “medium”, and “high” categories were assigned
different point values and the results were averaged and grouped by significance. The committee
identified the following potential anthropogenic sources of FC and oxygen-demanding substances
within the Spanish Creek watershed as having either “medium” or “high” applicability to current
impacts:
• Sources ranked “High”:
o Stormwater Runoff
o Leaking Septic Systems
• Sources Ranked “Medium”:
o Urban Development
o Pet Excrement
o Organic Materials from Lawns, City and County maintenance operation and
Silvicultural Operations
o Parking Areas and Roads: Residential, Cities of Folkston and Homeland
o Spill/Discharge of Raw Sewage
The WAC also ranked 18 pollutant sources (taken from both the 2002 TMDL Implementation Plan
and from previous feedback from the committee) from “most important” to “least important” to
address when developing Management Measures and Action Items for the Spanish Creek WMP
(Figure 4.1). The rankings corresponded to point values which were compiled, averaged, and
grouped together by “importance”. Based on the survey results, the following potential
anthropogenic sources of FC and oxygen-demanding substances within the Spanish Creek
watershed had the highest rankings:
• Major Importance:
o Illegal dumping of animal carcasses/sanitary waste/etc. at bridges
o Failing/leaking septic systems
• Moderate Importance:
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Runoff from improper disposal of waste materials (debris and trash in ditches
flushed during rain events)
Overflowing sanitary sewers and leaking collection lines
Livestock access to the river/creek (due to lack of buffers/fencing)
Dog/fox pens that were located just downstream of where Long Branch merges with
Spanish Creek
Runoff from existing developed/urban/suburban areas

Importance of Pollutant: Survey Results
Illegal dumping of animal carcasses/sanitary waste/etc. at bridges
Failing/leaking septic systems
Runoff from improper disposal of waste materials (debris and trash…
Overflowing sanitary sewers and leaking collection lines
Livestock access to the river/creek (due to lack of buffers/fencing)
Dog/fox pens that were located just downstream of where Long…
Runoff from existing developed/urban/suburban areas
New urban/suburban development
NPDES discharges (Folkston WPCP & Folkston Pond)
Beaver Dams in Long Branch (low DO)
Pet excrement
Chemicals and fertilizers from residential areas
Organic materials from spray fields.
Natural sources (which can decrease DO due to the organically rich…
Chemicals and fertilizers from silviculture operations.
Wildlife excrement
Organic materials from laundry products
Organic materials from automotive care products
Figure 4.1: Survey Results for Importance of Pollutants to Address

The WAC has shared their frequent observations of illegal dumping at bridges, including trash and
animal carcasses. They noted that animal carcasses are dumped more frequently in late fall and
winter, coinciding with hunting season. Example photos taken by a WAC member in December 2019
at Hatcher’s Branch bridge along Gibson Post Road and in December 2020 at Spanish Creek bridge
along Paxton Road are presented below in Figure 4.2.
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Figure 4.2. Animal Carcasses Dumped at Spanish Creek Bridge along Paxton Road in December 2020 (L) and Hatchers Branch and
Gibson Post Road in December 2019 (R)

Waste Load and Load Allocations
The 2002 TMDL Implementation Plan for the Spanish Creek watershed was a collaborative effort of
the GADNR-EPD, the Southeast Georgia Regional Development Center (SEGa RDC), and local
governments, including Charlton County, City of Folkston, and City of Homeland. To meet current
water quality standards, the TMDL Implementation Plan noted that a 90% reduction in nonpoint
source fecal loads was necessary in the Spanish Creek watershed. To address the DO in Spanish
Creek, the TMDL Implementation Plan suggested a 15% reduction in urban runoff, resulting in a
decrease of total organic carbon, total nitrogen, and total phosphorus.
The Georgia EPD’s 2006 TMDL Evaluation included an evaluation of waste load allocations (WLAs)
and load allocations (LAs) for FC in the St. Marys River Basin (Appendix B). The WLA is the portion
of the receiving water’s loading capacity that is allocated to existing or future point sources. WLAs
are provided to the point sources from municipal and industrial wastewater treatment systems, as
well as permitted stormwater discharges. There are two NPDES permitted facilities in the Spanish
Creek watershed: the Folkston Water Pollution Control Plant (GA0037613) and the Folkston Pond
(GA0027189), but only one has FC permit limits (Folkston WPCP: GA0037613).
As described in the 2006 TMDL Evaluation, the WLA load was calculated from the permitted or
design flow and permitted fecal coliform concentration. If the permit had no FC limit, a
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concentration of 200 counts/100 mL was used. These were expressed as an accumulated load over
a 30-day period, and presented in units of counts per 30 days. If a facility expands its capacity and
the permitted flow increases, the wasteload allocation for the facility would increase in proportion
to the flow.
The waste load allocations from stormwater discharges associated with MS4s (WLAsw) are
estimated based on the percentage of urban area in each watershed covered by the MS4
stormwater permit. At this time, the portion of each watershed that goes directly to a permitted
storm sewer and that which goes through non-permitted point sources, or is sheet flow or
agricultural runoff, has not been clearly defined. Thus, it is assumed that approximately 70 percent
of stormwater runoff from the regulated urban area is collected by the municipal separate storm
sewer systems.
Table 4.1 presents the breakdown of the TMDL component evaluation for the Spanish Creek
Watershed. The total load allocation is expressed as counts per 30 days, or as winter instantaneous
maximum counts. In the future, after additional data has been collected, it may be possible to
partition the load allocation by source. The 2002 TMDL Implementation Plan for the Spanish Creek
specified a 90% load reduction for FC and a 15% reduction in urban runoff to decrease TOC, TN,
and TP, as they pertain to DO. The 2006 TMDL Evaluation updated the FC load reduction to 66%.
The reduction from 90% to 66% is attributed to an improved and more detailed model that
included more data and monitoring. Additionally, the City added a UV disinfection system at the
WPCP in 2005. The current method of disinfection uses Trojan 3000ptp UV system.
Table 4.1: FC Loads and Required FC Load Reductions for Spanish Creek Watershed from 2006 TMDL Evaluation

Stream Segment

Current FC
Load (counts/
30 days)1

Spanish Creek

5.17E+13

TMDL Components (Fecal Coliform)
WLA
(counts/ 30
days)2

5.92E+10

WLAsw
(counts/
30 days)

LA
(counts/
30 days)

1.59E+13

MOS
(counts/
30 days)

1.77E+12

TMDL
(counts/
30 days)

Percent
Reduction

1.77E+13

66

Source: EPD 2006 St. Marys TMDL Evaluation (Fecal Coliform)
1

The value for the current load reflects the value listed in the 2006 TMDL Evaluation for FC in St. Marys.

2

The assigned fecal coliform load from each NPDES permitted facility for WLA was determined as the product of the fecal coliform
permit limit and the facility average monthly discharge at the time of the critical load.
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5. ASSESSMENT AND CHARACTERIZATION OF CURRENT CONDITIONS
This section of the Plan characterizes the Spanish Creek watershed to identify possible causes and
sources of DO and FC impairment and quantify pollutant loads when possible. Characterizing the
watershed, its problems, and pollutant sources provides the basis for developing effective
management strategies to meet watershed goals.

Physical and Natural Features
Watershed Boundaries
The Spanish Creek watershed is located in Northeastern Florida and Southeastern Georgia, and is
bordered by the Okeefenokee Swamp to the west and the Lower St. Marys River basin to the east.
Spanish Creek is comprised of one U.S. Geological Survey HUC-10 (0307020408). This HUC-10 basin
occupies approximately 121.3 square miles within the Southern Coastal Plain physiographic
province, of which approximately 101.4 square miles is located in the state of Georgia. The
headwaters are located in the northern end of Charlton County, Georgia, near US-1. The river first
flows south past the City of Folkston, and then meets the St. Marys River at the Florida-Georgia
border, which then flows east to the Atlantic Ocean. A portion of the Spanish Creek watershed
known as Stanley Branch resides in Florida in Nassau County. The length of total waterways
throughout the watershed is 64.8 miles.
Drainage basins do not follow jurisdictional boundaries, which creates a unique situation when a
basin intersects multiple states. Given the availability of data, Stanley Branch basin was further
broken down to the portion that falls within the State of Georgia and one sampling site within Florida
was omitted.
The water use classification for Spanish Creek and the St. Marys River is predominately fishing.

Hydrology
Spanish Creek Watershed is comprised of three HUC-12 watersheds. These HUC-12 watersheds
and their primary waterways are described below and presented earlier in Figure 2.1. Approximately
16% of the HUC-10 watershed is within Florida.
•

Upper Spanish Creek (HUC 030702040801)
o Spanish Creek, Little Spanish Creek; 16.7 miles of waterways
o 51.9 square miles (33,231 acres); 43% of HUC-10; 100% in Georgia

•

Lower Spanish Creek (HUC 030702040802)
o Long Branch, Hatcher’s Branch, Clay Branch; 18.2 miles of waterways
20
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29.1 square miles (18,620 acres); 24% of HUC-10; 100% in Georgia

Stanley Branch (HUC 030702040803)
o St. Marys River, Stanley Branch, Little Dunn Creek, Brush Creek, and Ben Branch; 29.9
miles of waterways
o 40.3 square miles (25,758 acres); 33% of HUC-10; 51% in Georgia and 49% in Florida

Topography
There is little change in elevation within the basin, a trend that is consistent with many watersheds
in coastal Georgia. The elevation ranges from 150 feet on the western boundary of the watershed
to 5 feet at the confluence with St. Marys River. The flat plains that are characteristic of this region
are poorly draining. The Trail Ridge separates the boundary between Spanish Creek Watershed and
the Okeefenokee Swamp. Figure 5.1 illustrates the topographic trends within the Spanish Creek
basin. The topography data shows that most of the City of Folkston that is within the Spanish Creek
watershed drains to Clay Branch. The other incorporated area within Charlton County is City of
Homeland, and it drains relatively evenly into Hatchers Branch and Clay Branch.

Climate
The Spanish Creek basin is characterized by mild winters and hot summers. Average annual rainfall
in the basin is about 50 inches. Fall is the driest season receiving only twenty percent of the total
annual precipitation. Summer is the wettest season of the year, receiving about one-third to onehalf of the total annual precipitation. The mean annual temperature is about 69 degrees Fahrenheit.
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Contours / Topography
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Figure 5.1: Topography in Spanish Creek Watershed
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Soils
Over 78% of the drainage basin is classified as Surrency-Pelham-Mascotte-Leon. These soils are
poorly draining, and contain sandy loam and marine fluvial sediment. The second largest soil type,
which accounts for approximately 12% of the soil area within the Georgia-side basin, is classified as
Pelham-Leefield-Irvington. This soil type is situated directly adjacent to the upper section of
Spanish Creek and the impaired segment of Long Branch. These soils are poorly to moderately
drained and consist of loamy-sandy and fine loam sediments. They are generally located on the
coastal plain and on uplands and interstream divides. Table 5.1 summarizes soil types within the
Georgia section of the Spanish Creek watershed. Figure 5.2 also illustrates the distribution of soils
within the basin.
Hydrologic soil group (HSG), which provide an indication of infiltration potential, was explored for
these soils. The rating for HSG ranges from ‘A’ to ‘D’, where ‘A’ has the highest infiltration potential
and ‘D’ has the lowest. A rating with ‘/D’ indicates that water tables are likely within 12 inches of the
soil surface. The most common HSGs were A/D, B/D, and C/D. Therefore, implementation of
infiltrating stormwater management practices will likely be limited due to widespread high-water
tables.

Table 5.1: Soil Types-Spanish Creek Basin

Soil Type and Code
s1674: Plummer-Pamlico-DasherCroatan
s1661: Pelham-Leefield-Irvington
s1668: Ousley-Osier-Ellabelle
s1670: Leon-Lakeland-EllabelleChipley
s1534: Osier-Meggett-GoldheadEllabelle-Buccaneer
s1527: Penney-Osier-BlantonAlbany
s1685: Maurepas-Kingsland
s1684: Surrency-PelhamMascotte-Leon

Description
Very poorly drained, loamy and sandy,
occurs in marsh/swampland
Poorly-moderately drained, slowly
permeable soil, loamy-sandy and fineloam
Poorly drained, rapid permeability, fine
loamy sand
Very poorly to moderately drained,
moderate-rapid permeability, black
loam sand and marine sands
Poorly drained, rapid to slow
permeability, black loam, sandy
alluvium, and clayey marine sediment
Moderately poor to well drainage,
moderately slow perm, sandy alluvium
and sandy eolian/marine sediment
Level soils that are organic throughout,
on floodplains. Very poorly drained.
Poor drainage, moderate permeability,
sandy loam and marine fluvial sediment

Hydrologic
Soil Group

Area
(acres)

Percentage
of Basin

D

1,653

2.6%

C

7,906

12.2%

A/D

1,031

1.6%

C

1,699

2.6%

D

513

0.8%

A

764

1.2%

D

169

0.3%

B/D

51,080

78.8%
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Soils
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Figure 5.2: Spanish Creek Watershed Soil Types
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Habitat
Charlton County and Spanish Creek basin are home to a wide variety of natural habitats, ranging
from forests to wetlands. This diversity of habitats supports rich wildlife, including a large number
of recreationally and commercially valuable species. The County’s inland aquatic habitats include
ponds, rivers, and wetlands. These areas harbor many species of fish and waterfowl, including a
number of migratory bird species. The forested habitats present throughout the basin are home to
popular game species such as the eastern cottontail rabbit, gray squirrel, white-tailed deer, wild
turkey, and feral hog.
Based on observations from one of the WAC members, the Spanish Creek watershed does not have
any higher deer populations than other nearby watersheds that do not have impairments. However,
the WAC member has observed a higher density of feral hogs in the Spanish Creek watershed. It
was noted that feral hogs tend to wallow in the stream bottoms during the summertime when
temperatures are hot, so this could be a contributing factor for bacteria.
Additionally, there is critical habitat designated under the Endangered Species Act for at least one
species in this watershed. Per the “Georgia Ecological Services, U.S. Fish and Wildlife Service, HUC10 Watershed Report” for 0307020408, the federally-listed species that are or could be present in
this watershed include: shortnose sturgeon, Atlantic sturgeon, wood stork, red-cockaded
woodpecker, frosted flatwoods salamander, and eastern indigo snake. Federal candidates,
candidate conservation, or petitioned species that are or could be present in this watershed
include: gopher frog, eastern diamondback rattlesnake, gopher tortoise, Florida pine snake, Say’s
spiketail, purple balduina, floodplain tickseed, and hartwrightia

Groundwater Recharge Areas
The Spanish Creek watershed is located within the Coastal Plain province. The Georgia DNR
mapped areas of high, medium (average), and low susceptibility of groundwater to pollution in
Georgia. Over 90% of the Georgia portion of Spanish Creek is considered to be high or average
based on this assessment. The listed segment of the Spanish Creek is classified as medium
susceptibility with the high susceptibility areas being associated with the more developed areas
around the cities of Homeland and Folkston.
Although recharge to the Miocene/Pliocene-Recent unconfined aquifer system takes place almost
everywhere in the outcrop area, significant recharge areas were mapped by identifying the
locations of the more permeable soils which enhance infiltration and storage of rainfall. Only 2,017
acres, or 3.1% of the Spanish Creek watershed that is situated in Georgia, contain groundwater
recharge areas. These are labeled as the Miocene/Pliocene recent unconfined aquifer, as shown in
Figure 5.3. They do not intersect with the impaired segments of Spanish Creek or Long Branch, but
there is a small segment of Clay Branch that intersects this feature.
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Groundwater Recharge Areas
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Figure 5.3: Groundwater Recharge Zones in Spanish Creek Watershed
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Flood Zones
The majority of this basin, at approximately 84.5%, is not within the boundaries of a designated
flood zone. Most of the flood hazard area that has a 1% annual chance of occurrence is classified as
“A” meaning that it has not been modeled to establish the base flood elevation. “AE” indicates that
a base flood elevation has been determined. Table 5.2 summarizes the total acreage within each
zone, as well as the total percent of the watershed. The listed segment of Spanish Creek from Long
Branch to St. Marys River is entirely within the “A” zone, until it approaches the St. Marys River. Only
the St. Marys River corridor is assessed as AE in the Spanish Creek watershed. Figure 5.4 depicts the
flood zones as defined by Georgia’s Flood Map Program (DFIRM).
Table 5.2: Flood Zones

Flood Zone Category

Area (acres)

Percentage of Basin

1,039
605
8,320
116
54,798

1.6%
0.9%
12.8%
0.2%
84.5%

AE (1% Annual Chance Flood Hazard)
AE, Floodway (1% Annual Chance Flood Hazard)
A (1% Annual Chance Flood Hazard)
Shaded-X (0.2% Annual Chance Flood Hazard)
X, Area of Minimum Flood Hazard
Source: Georgia DFIRM (http://map.georgiadfirm.com/)

Wetlands
The section of the watershed that lies within Georgia contains approximately 13,212 acres of various
wetlands, which comprises roughly 20% of the entire Georgia segment (Figure 5.5). The most
common wetland type in the watershed is Freshwater Forested/Shrub Wetland at 12,518 acres. This
type totals approximately 95% of all wetlands in this watershed. A summary of the wetland area
classifications, as determined by the U.S. Fish and Wildlife Service, National Wetland Inventory is
presented in Table 5.3.

Table 5.3: Wetland Area Acreage and Classifications

Wetland Type

Total Area (acres)

Percentage of Total Wetland Area

Freshwater Forested/Shrub
Freshwater Emergent
Freshwater Pond
Riverine
Lake
Total Wetlands

12,518
344
201
128
21
13,212

94.8%
2.6%
1.5%
1.0%
0.2%
20% of Watershed Area

Data Source: US Fish and Wildlife Service, National Wetland Inventory
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Flood Zones
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Wetlands

Spanish Creek St Marys River Watershed
Legend
Interstates

Spanish Creek-St. Marys River
0307020408

Major Roads

Spanish Creek Watershed
HUC 10 Watersheds

Upper Spanish Creek

HUC 12 (Spanish Creek)
Cities

Hatchers Branch

Spanish Creek

303(d) Listed Waterways
Assessment Pending

Homeland

Not Supporting

Clay Branch (FC)

Long Branch (FC)

Supporting

Kingsland

Folkston

0

Lower Spanish Creek

1

2

Effingham
Bryan

Tattnall

Jeff Davis

Spanish Creek
(DO, FC)

Appling

Long

Liberty

Wayne

Bacon

St. Marys River
Fish Tissue (Mercury)

[

4
Miles

Evans

Toombs

Stanley Branch

3

McIntosh

Pierce
Brantley

Glynn

Camden
Clinch

Wetlands
Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond
Other
Riverine
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Land Cover
The land cover analysis shown in Table 5.4 is based on the 77,624 acres of land within the entire
Spanish Creek watershed (HUC-10 0307020408). Approximately 44% of the watershed is
“Evergreen Forest,” followed by 20% as “Woody Wetlands,” and 11% each as “Herbaceous” and
“Shrub/Scrub.” Developed Land totals approximately 6% in this watershed. The two largest
developed categories are 4.2% is as “Developed, Open Space” and 1.5% is as “Developed, Low
Density.” Land Cover classifications are also presented in Figure 5.6.
Table 5.4: Land Cover Characteristics

Land Cover Classification

Area (acres)

Percentage of Basin

Barren Land
Cultivated Crops
Deciduous Forest
Developed, High Intensity
Developed, Low Intensity
Developed, Medium Intensity
Developed, Open Space
Emergent Herbaceous Wetlands
Evergreen Forest
Hay/Pasture
Herbaceous
Mixed Forest
Open Water
Shrub/Scrub
Woody Wetlands

75.04
59.69
1,573.19
40.14
1,150.36
159.63
3,225.74
564.32
34,177.61
4,016.51
8,610.71
100.82
223.46
8,389.97
15,256.82

0.1%
0.1%
2.0%
0.1%
1.5%
0.2%
4.2%
0.7%
44.0%
5.2%
11.1%
0.1%
0.3%
10.8%
19.7%

Data Source: USGS, National Land Cover Database
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Land Cover
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Figure 5.6. Land Cover Map of Spanish Creek Watershed
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Land use and Population Characteristics
Population
Based on the most recent 5-year American Community Survey estimates from the U.S. Census
Bureau in 2019, the total population of Charlton County is approximately 13,040. About 38 percent
of the countywide population resides in the City of Folkston, whereas the City of Homeland and
unincorporated Charlton County make up 8 percent and 54 percent, respectively. Households are
considered occupied housing units, so vacancy rate was calculated by comparing the number of
households to total housing units. Based on this calculation, approximately 14 percent of the
housing units in the City of Folkston are vacant. Likewise, approximately 22 percent of the housing
units in City of Homeland and 20 percent in unincorporated Charlton County are vacant.
Countywide, approximately 81 percent of the housing units are occupied. Table 5.5 depicts the
population and housing characteristics.
Table 5.5: Population Characteristics for Charlton County in 2019

Category

Charlton
County

City of
Folkston

City of
Homeland

Unincorporated
Charlton County

Population

13,040

4,910

1,025

7,105

Number of Households

3,675

1,082

263

2,330

Total Housing Units

4,524

1,256

338

2,930

Data Source: U.S. Census Bureau, American Community Survey 2014-2019.

Land Use
The land use analysis shown in Table 5.6 is based on the 64,882 acres of land within the Georgia
section of the Spanish Creek watershed (HUC-10 0307020408). This dataset is managed by the
SGRC for Charlton County. Approximately 91% of the Charlton County section of the Spanish Creek
watershed is classified as “Agriculture/Forestry.” The next largest land use categories were 3.5% as
“Residential,” 2.6% as “Unclassified,” and 1.5% as “Parks/Rec/Conservation.” Land use is also
presented in Figure 5.7.
Table 5.6: Land Use Characteristics

Land Use Categories

Percentage of Basin

Agriculture/Forestry
Commercial
Industrial
Parks/Rec/Conservation
Public/Institutional
Residential
Transportation/Communication/Utilities
Unclassified

90.97%
0.29%
0.52%
1.46%
0.37%
3.46%
0.29%
2.63%
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Land Use
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Figure 5.7. Land Use Map of Spanish Creek Watershed
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Waterbody and Watershed Conditions
State Water Quality Monitoring Data
The State of Georgia determined that Spanish Creek is classified as not supporting of its fishing
water designation. The impairment includes four miles of Spanish Creek from Long Branch to St.
Mary’s River and is impaired for both DO and FC; six miles of Long Branch impaired for FC; and four
miles of Clay Branch impaired for FC. The GAEPD has collected water quality samples from Spanish
Creek watershed from 1998 to 2017.
Stanley Branch Watershed (030702040803)

Water quality data has been collected in this HUC-12 watershed, and most of the monitoring sites
are located on the St. Marys River. The stream segments in this HUC-12 watershed are not impaired
and none drain to the impaired segments of Spanish Creek, so analysis of monitoring data from this
HUC-12 watershed are not included in this WMP.
Upper Spanish Creek Watershed (030702040801)

In the Upper Spanish Creek Watershed, water quality data was only collected at one point on
Spanish Creek from January to September 2006. Table 5.7 details this sampling site. None of the
stream impairments in Spanish Creek are located in this HUC-12 watershed.
Table 5.7: EPD Sampling Sites – Upper Spanish Creek

EPD Site #

Site Description

Latitude

Longitude

RV_08_3130

Spanish Creek at Post
Road near Folkston, GA

30.8224

-82.05467

Parameters
Monitored(a)
DO, pH,
temperature,
nutrients, fecal
coliform, turbidity

Previous Bacteria
Monitoring
2 FC geomeans in
2006

Lower Spanish Creek Watershed (030702040802)

Water quality data was collected within the Lower Spanish Creek Watershed, including Spanish
Creek, Long Branch, Hatchers Branch, and Clay Branch from March 1998 to December 2017. Table
5.8 details the locations of the sampling sites. In addition to bacteria, water temperature, pH,
nutrients, conductivity, and turbidity were recorded for the sampling events and are available from
the DNR-EPD GOMAS (Georgia Environmental Monitoring and Assessment System) database at
https://gomaspublic.gaepd.org/.
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Table 5.8: Lower Spanish Creek Sampling Sites – Spanish Creek-St. Marys River Watershed

EPD Site #

Site Description

Latitude

Longitude

RV_08_16769

Clay Branch at
Okefenokee Dr.

30.840673

-82.014125

RV_08_3144

Clay Branch at
Gibson Post Rd near
Folkston, GA

30.828062

-82.019174

30.821647

-82.024573

30.81457

-82.079384

RV_08_16711

RV_08_3148

Clay Branch u/s from
Folkston WPCP
discharge
Long Branch near
Davis Road near
Folkston, GA

RV_08_16770

Long Branch at
Sardis/Spanish Creek
Rd.

30.813087

-82.069331

RV_08_3146

Hatcher’s Branch at
Post Rd near
Folkston, GA

30.825693

-82.036061

RV_08_3131

Spanish Creek at
State Road 121 near
Folkston, GA

30.802778

-82.027778

Parameters
Monitored
DO, pH, temperature,
salinity, conductivity,
nutrients, fecal
coliform, turbidity
DO, pH, temperature,
salinity, conductivity,
nutrients, fecal
coliform, turbidity

Previous Bacteria
Monitoring

Watershed
Assessment Site

2 FC & EC
geomeans in 2016

DO, pH, temperature,
salinity, conductivity,
nutrients, turbidity
DO, pH, temperature,
salinity, conductivity,
nutrients, fecal
coliform, turbidity
DO, pH, temperature,
salinity, conductivity,
nutrients, fecal
coliform, turbidity
DO, pH, temperature,
salinity, conductivity
nutrients, fecal
coliform, E. coli,
turbidity

4 FC geomeans in
2017

4 FC geomeans in
2017

None

4 FC geomeans in
2017

4 FC geomeans in
2017

3 FC geomeans in
1998; 4 geomeans in
2003, 2008, & 2017

Review of 2017 Water Quality Sampling Results
Over the past 12 years, there has been very limited bacteria monitoring in the Spanish Creek
Watershed. One comprehensive monitoring effort took place in 2017 at five locations for 16
sampling dates. Other than 8 sampling dates at one site on Clay Branch in 2016, that was conducted
as part of the City of Folkston’s Watershed Assessment for its NPDES Permit, the previous bacteria
monitoring in this watershed was conducted in 2008. Earlier monitoring on Spanish Creek was
conducted in 1998, 2003, and 2006.
The five sampling locations from the 2017 water quality monitoring by EPD are presented in Figure
5.8 as blue circles. Four sets of monthly fecal coliform geomeans were sampled and calculated, and
each event had DO sampled as well. Geomean is the central tendency of the datasets and
calculated as the nth root of the product of ‘n’ numbers. The monthly FC geomeans and raw data
from January, April, July, and October are summarized in Figure 5.9 to Figure 5.12, and Table 5.9.
Within the figures, the FC geomeans are listed as well as the cumulative rainfall as it relates to the
sampling date (orange diamonds).
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Figure 5.8: 2017 EPD Sampling Locations in Spanish Creek

Reviewing the precipitation occurring prior to sampling dates helped to better understand what
may be causing excessive FC counts. Monitoring precipitation occurrences in relation to sampling
events provided some insight about whether the FC counts are relatively constant, even throughout
dry weather, or if it the impact is primarily associated with runoff after rainfall events.
Two days before the January 9th sampling date, there was a 0.35-inch rainfall event. The FC counts
were relatively low at all the sample sites other than Spanish Creek “_3131” where the FC count was
1,400 CFU/100-mL. However, the 2.52-inch rainfall event that occurred between January 21st and
January 22nd triggered higher FC counts as recorded two days later for each of the sampling sites,
minus Hatcher’s Branch site (FC count remained the same). The sample site “Spanish Creek ‘_3131’”
experienced a much larger exceedance of FC on January 24th – 5,000 CFUs / 100 mL. This sampling
site is the collection point of all upstream sampling sites, and as can be seen in the results from the
January sampling, something occurred between these sites to cause site “_3131” to have such high
bacteria counts. The source is suspected to be located geographically between the sampling
locations.
After getting just 0.17-inches of rain for the remainder of January and into the first week of February,
the FC counts dropped back down for the majority of the sites by the February 7th sampling. Similar
variances can be seen throughout Figure 5.9-Figure 5.12; however, 70% of the samples’ FC geomeans
exceeded regulations in the summer (July and October) due to months experiencing higher rainfall.
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Figure 5.9: Fecal Coliform Geomeans for January, 2017 Spanish Creek EPD Monitoring Locations

April, 2017 had the least amount of rainfall in the sampling period, with only about 3 inches of rain
occurring over 60 days. The long dry periods between rain events allowed for the 1-inch events on
April 4th and 6th to be mostly absorbed and infiltrated, thus, resulting in less runoff. This is likely why
the geomeans for FC were lowest in this month compared to the other three.
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Figure 5.10: Fecal Coliform Geomeans for April, 2017 Spanish Creek EPD Monitoring Locations

July 2017 was the wettest month during this monitoring period, with almost seven inches of rainfall
in less than 30 days. As shown in Figure 5.11 below, the counts for July 10th were the lowest for each
of the sampling locations this month. This sampling took place after a dry period; only 0.25 inches
of rain occurred eight days prior. Although the sampling sites received large rain events on July 10th
and July 17th, the sampling that took place on those days occurred just before the precipitation
began, resulting in lower counts than would normally be expected. However, the following sampling
event that took place on July 19th, less than 48 hours after the July 17th rainfall event, resulted in
significantly higher counts at the Clay Branch “_16769”, Long Branch “_16770”, and Spanish Creek
“_3131” sites. Although a 1,300 count was recorded upstream, the Clay Branch “_3144” site depicted
a lower FC count on the July 19th sampling event, demonstrating the variability of bacteria sampling.
The continued rainfall over the last two weeks were smaller in size and the FC counts decreased at
all sampling locations with the exception of the Clay Branch “_3144”.
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Figure 5.11: Fecal Coliform Geomeans for July, 2017 Spanish Creek EPD Monitoring Locations

The month of October 2017 experienced wetter conditions than April 2017, but not as wet as the
July 2017 conditions. Overall, the October sampling events resulted in a few, high FC counts. The
highest count was recorded at Spanish Creek “_3131” on October 11th, three days after 0.83” of rain.
The upstream location of Clay Branch, “_16769”, had a 1,500 FC count on October 18th; however, the
downstream location of Clay Branch did not match this trend.
Over the course of all four sampling months and geomeans, the Hatcher’s Branch reach, which
drains a portion of the City of Homeland, had a maximum FC count of 300. This was cleaner than
the other four sampling locations, indicating that there is low contribution of FC coming from this
reach.
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Figure 5.12: Fecal Coliform Geomeans for October, 2017 Spanish Creek EPD Monitoring Locations
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Table 5.9: Summary of 2017 EPD Water Quality and Precipitation Data

Date
1/9
1/24
1/30
2/7
Jan. Geomean

4/3
4/11
4/18
4/25
April Geomean

7/10
7/17
7/19
8/1
July Geomean

10/2
10/11
10/16
10/18
Oct. Geomean

Hatcher’s Branch
3146
230
230
70
40
110

Long Branch
Spanish Creek Clay Branch
16770
3131
3144
FC Count (CFUs / 100 mL)
300
1,400
20
500
5,000
130
200
270
170
230
140
170
288
717*
93

Clay Branch
16769
20
170
20
<20
29

Previous Rainfall Event
Date
1/7
1/21 & 1/22
1/22
2/7

Amount (inches)
0.35
2.52
1.27
0.17

130
40
70
20
52

80
<20
40
50
36

130
40
110
40
69

40
30
170
80
64

20
<20
40
80
28

3/13
4/6
4/6
4/23

0.57
1.00
1.00
0.33

70
130
300
70
118

80
300
3,000
500
436

110
130
3,000
170
292

70
800
220
800
315

40
363
1,300
1,300
396

7/2
7/16
7/17
7/29

0.25
0.28
1.09
0.57

80
220
70
80
100

500
230
170
300
277

90
1,100
220
230
266

300
500
140
80
203

75
270
40
1,500
187

9/30
10/8 & 10/9
10/14 & 10/16
10/16

0.12
0.51+0.83
0.59+0.34
0.34
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The EPD also measured DO for each of the 16 monitoring events in 2017. Figure 5.13 illustrates the
trend of the DO concentrations. On an annual basis, DO is highest in the winter and lowest in the
summer. In one event in May, the DO concentration at two of the five sites was below 1.0 mg/L. As
noted in the figure, Long Branch and Hatcher’s Branch had the lowest DO concentrations in the
summer, and Clay Branch had the highest DO concentrations. Because these all mix together
when reaching the Spanish Creek site at SR 121, Spanish Creek at this location was generally in the
middle of the three branches.

Figure 5.13: 2017 EPD Dissolved Oxygen Monitoring Results

Water Quality Data Gaps
As discussed previously, bacteria data gaps from the 2017 EPD monitoring data and other available
and older data led to the selection of sites to monitor in 2020. The WAC utilized previous
monitoring results to select the sites to be sampled by AAS trained volunteers from Charlton
County High School. The reasoning for each of the locations chosen by the WAC is provided below:
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Continue monitoring at the long-term record of impairment in Spanish Creek.
There is a small development that drains to the County Lake, and this is a potential
source that has not been previously explored.
• This site was later removed to utilize resources for another location
With access to private roads, this is one area of Clay Branch that has not been
previously explored.
There was a desire to select another site on Clay Branch, upstream of the WPCP and
downstream of development that was previously monitored.
With access to private roads/land, this is one area of Spanish Creek that has not been
previously explored. Upper Spanish Creek has not historically been an issue, and Long
Branch has had some high fecal coliform and low DO, likely from beaver ponds and
stagnant water.
Attempt to source trace high bacteria counts at Site #5 (“Hook”) – (Summer 2020 only).
Attempt to source trace high bacteria counts at Site #5 (“Hook”) – (Summer 2020 only).

A major bacteria data gap that hinders effective management measure implementation is knowing
the actual source of E. coli and fecal coliform. A source that is human, livestock, or domestic animalrelated is a little easier to control than wildlife sources. An initial attempt to source trace through
DNA-markers was explored while developing this WMP, and it led to some very informative and
interesting results. This data highlights the need to conduct additional DNA sampling, especially
following periods with high rainfall totals.
Additionally, the water quality data collected by the Georgia EPD for the Spanish Creek watershed
indicates that DO levels naturally fluctuate on a seasonal basis. The general trend observed was
that DO levels decreased in warmer months as water temperatures increased. However,
informational, temporal, and spatial data gaps have been identified that require further analysis to
adequately identify and characterize causes and sources of pollutants in the Spanish Creek
Watershed.
It is established that warmer water holds less DO than equivalent volumes of cooler water, and that
blackwater streams often have low DO concentrations during warm summer months when water
flows are lower and temperatures are higher. Given these facts, valuable information about natural
DO fluctuations can be gained by monitoring DO levels at different times of the year (i.e., seasonally
during both cold and warm months) when water temperatures show a marked change between
sampling events.
DO levels also naturally fluctuate over a 24-hour period. DO is lower at night when photosynthesis
ceases and can vary up to 1 to 3 mg/L from dawn to dusk. None of the data collected thus far
included an hourly time profile to assess natural fluctuations of DO in a 24-hour period.
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It is also important to consider that DO and FC levels may also fluctuate because of other natural
occurrences. A comprehensive evaluation of factors that may affect DO and FC in the Spanish
Creek watershed include:
•
•

Decrease in DO from metabolism of organic substances in the water and mud;
Decrease in DO from inorganic-oxidation reduction (redox) reactions with anaerobic mud
upon mechanical disturbance of the sediment;

•

Decrease in DO (or rarely increase) from physical mixing with runoff of surface water with a
different level of DO than the river water;

•

Decrease in DO or sometimes increase from physical mixing with seepage of groundwater
with a different level of DO into the overlying river water.

Wetlands are widely thought to contribute large amounts of organic matter, which are decomposed
by microorganisms that use oxygen in the process. The amount of oxygen consumed by these
organisms in breaking down the organic matter is known as BOD. Therefore, measuring BOD levels
as well as DO levels can provide important information potential causes of DO impairment.

2020 Water Quality Monitoring Data
Water Quality monitoring was performed by Adopt-A-Stream (AAS) trained volunteers from the
Charlton County High School. The first five monitoring locations in Table 5.10 were sampled during
two Winter 2020 events. Ahead of the Summer 2020 sampling events, the WAC decided to remove
the Charlton County Lake site and replace it with two stream crossings on Gibson Post Road to
investigate a possible pollutant source. These monitoring locations are presented with red stars in
Figure 5.14.
Table 5.10: List of 2020 Water Quality Monitoring Sites

ID #
1
2
3
4
5

Monitoring Location
SR 121 Bridge
(EPD Site ‘_3131’)
Charlton County Lake
(upstream)
Downstream of WPCP
Clay Branch u/s of WPCP
(EPD Site ‘_3144’)
"Hook" on Spanish Creek u/s
of Hatchers Branch

Latitude

Longitude

30.804364

-82.027806

30.801972

-82.033203

30.815083

-82.028822

30.829140

-82.018939

30.821736

-82.043086

6

Gibson Post Road – East

30.823434

-82.045891

7

Gibson Post Road – West

30.822554

-82.054839

General Description
Spanish Creek, just upstream of SR 121
Bridge (EPD Site: "RV_08_3131")
Just upstream of Charlton County Lake
at Sardis Rd; winter sampling only
Clay Branch, downstream of WPCP,
upstream of Gowen Drive
Clay Branch, just upstream of Gibson
Post Road (EPD Site: "RV_08_3144")
Spanish Creek after Long Branch but
before Hatchers Branch, after "hook"
Unnamed tributary at Gibson Post Road,
summer sampling only
Spanish Creek at Gibson Post Road,
summer sampling only
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#4
#6
Gibson Post East
#7
Gibson Post West
#5

#3

#2

#1

Figure 5.14: Map of 2020 Water Quality Monitoring Locations

Sampling Dates/Timelines

There were two sampling dates in “Winter” months on February 27th and March 26th, and two
sampling dates in “Summer” months on August 18th and September 30th. On a selected monitoring
date, a sample was collected from each location and brought back to the laboratory for analysis.
One exception was that the County Lake (#2) was replaced with Gibson Post Road West (#7) and
Gibson Post Road East (#6) for the two 2020 “Summer” events.
Sampling Methods

This project followed the Georgia EPD Adopt-A-Stream (AAS) QA/QC procedures to measure E.
coli. A detailed description of the procedures and sampling locations are included in Appendix E.
Based on the “Winter” 2020 results and discussion with the WAC, the “Lake” site was replaced with
two sites on Gibson Post Road for Spanish Creek (W – West) and an unnamed tributary just to the
east (E – East) in order to explore suspected bacteria sources.
2020 Water Quality Sampling Results

The E. coli sampling results from the 2020 sampling events are detailed in Table 5.11. In order to
compare total counts to previous EPD sampling that was for FC, U.S. EPA suggests that
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approximately 60% of fecal coliform counts are E. coli. Therefore a 1,000 CFU / 100 mL of FC would
be equivalent to 600 CFU / 100 mL of E. coli.
Table 5.11: Water Quality 2020 Sampling Results

Sampling
Location →
2/27/2020; E. coli1
3/26/2020; E. coli1
8/18/2020; E. coli1
9/30/2020; E. coli1

Hook
(#5)

Lake
(#2)

Bridge
(#1)

800
33
483
200

167
0
Moved
Moved

533
0
567
200

WPCP
d/s2
(#3)
0
67
250
67

WPCP
u/s3
(#4)
167
33
350
33

Gibson
Post – E
(#6)
N/A
N/A
2,667
33

Gibson
Post – W
(#7)
N/A
N/A
1,383
No Flow

1

Units are measured in CFU/100-mL
d/s stands for “downstream”
3
u/s stands for “upstream”
2

By date, the E. coli counts were lowest on March 26th, where none were above 67 CFU / 100 mL. The
September 30th event generally had low bacteria counts, and the largest were two locations with
200 CFUs / 100 mL – “Hook” on Spanish Creek (#5) and the SR 121 Bridge (#1). The February 27th event
had the highest bacteria counts again at these two locations – “Hook” on Spanish Creek (#5) with
800 CFUs / 100 mL and the SR 121 Bridge (#1) with 533 CFUs / 100 mL. The high bacteria count at the
“Hook” (#5) resulted in the addition of #6 and #7 along Gibson Post Road, which were upstream of
the “Hook.” These sites had bacteria counts of approximately 1,400 and 2,700 CFUs / 100 mL in the
August 18th event. Of the original five sites, the “Hook” on Spanish Creek (#5) and the SR 121 Bridge
(#1) were again the highest.
Another important result from this sampling effort is that the site immediately downstream of the
Folkston WPCP was 67 CFU / 100 mL or less for three of the four events. For the other event, August
18th, this had the highest counts at all sites, and it was the lowest at this site with 250 CFUs / 100 mL.
This indicates that the wastewater treatment plant, while often seen as a visible source of pollution
by the general public, is not a contributor to the bacteria impairment in Spanish Creek.
The four sampling events had a wide range of antecedent rainfall conditions. A summary of the
rainfall prior to each sampling event is presented in Table 5.12. The antecedent precipitation
conditions were strongly correlated to bacteria counts, where higher bacteria counts were
measured during rainier and wetter periods. The lowest bacteria counts were on March 26 th when
the rainfall was 0.28 inches over the previous two weeks. The second lowest bacteria counts were
on September 30th when the rainfall was 1.44 inches over the previous two weeks, and all of that rain
was three days prior to sampling. It is likely that most of that rain infiltrated into the landscape due
to dry weeks earlier. The event with the highest bacteria counts on August 18th had approximately
3.08 inches in the prior three days and 7.96 inches in the prior two weeks. This was followed by the
event on February 27th that had approximately 2.10 inches in the prior three days and 3.52 inches in
the prior two weeks.
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Table 5.12: Rainfall During Sampling Periods

Rainfall Depth (inches) during Specified Period Prior to Sampling

Event Date
February 27, 2020
March 26, 2020
August 18, 2020
September 30, 2020

3 Days
2.10”
0”
3.08”
1.44”

1 Week
2.44”
0”
4.07”
1.44”

2 Weeks
3.52”
0.28”
7.96”
1.44”

In addition to the E. coli testing, one sample was collected at the SR 121 “Bridge” (Site #1) on
September 30th and shipped to Jonah Ventures laboratory to test for DNA trackers from the
following six mammals: human, bovine, swine, poultry, sheep, and dog. The results, as presented in
Table 5.13, indicated no DNA copies from bovine, poultry, sheep, or dog. However, it had very high
frequency of Swine DNA and medium frequency for Human DNA. Swine being high could come
from a pig farm or wild feral hogs, and the human sources could be related to septic issues. The
corresponding E. coli result from this site and date was 200 CFUs / 100 mL, so it was slightly elevated
sample, but not nearly what it was during the August event. Based on these interesting results, the
County purchased five more Environmental DNA kits to test each of the main branches of Spanish
Creek following a large rainfall event. Sampling was conducted on December 17, 2020, following a
0.98-inch rainfall event on December 16th from 10:45 to 15:45. These samples showed no DNA
copies for swine, bovine, poultry, sheep, and dog, and the human frequencies were in the “very low”
category due to being between 0-50. Since there were no corresponding bacteria samples for this
event, it cannot be concluded if the very low results were due to either no bacteria in the samples
or simply these species not being present. Other variables include the time of year, antecedent
conditions, and time for bacteria to be transported through the watershed. The conditions ahead
of this event were relatively dry, 0.7 inches of rain over the previous 28 days, so there could have
been less surface runoff.
Table 5.13: Environmental DNA Test Results

Sampling
Date

Sampling
Location

9/30/2020

SR 121 Bridge

12/17/2020
12/17/2020
12/17/2020
12/17/2020
12/17/2020

Clay Branch at
Gibson Post Rd
Hatchers Branch
at Gibson Post Rd
Spanish Creek at
Gibson Post Rd
Spanish Creek at
Paxton Rd
Long Branch at
Spanish Creek Rd

Average Number of Copies that were Detected for Each Sample for each
Assay (Interpretation of Relative Amount)1
Human

Bovine

Swine

Poultry

Sheep

Dog

166
(Medium)
5 (Very
Low)
0 (Very
Low)
2 (Very
Low)
7 (Very
Low)
12 (Very
Low)

0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)

2,664
(Very High)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)

0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)

0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)

0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)
0 (Very
Low)

1

Interpretation of the data is based on number of DNA copies per 100/mL sample: very low (0-50), low (50-100), medium
(100-500), high (500-1,000), very high (1,000+).
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As part of the kayak river clean-up on January 24, 2021, the SMRK and volunteers collected three
samples for E. coli that were between 300 and 366 CFU / 100 mL at 9:45AM. The first site, at the
mouth of the St. Marys River was 300 CFUs, the second, ~600-ft upstream, was 366 CFUs, and the
third, ~1,200-ft upstream was 300 CFUs. Consistent with previous monitoring data, the bacteria
counts were slightly elevated, and there was a moderate rain event within 36 hours of sampling –
0.82 inches on January 22nd from 4:45 to 23:55. DO was also measured at the middle location, and it
was 6.8 mg/L.
DO was also monitored at the SR 121 Bridge on 1/6/2021, and the concentration was 5.8 mg/L. For the
time of year in the winter, this result is consistent with the 2017 monitoring, where the January
samples along the main stem of the Spanish Creek were above the EPD minimum criteria of 5.0 mg/L
for daily average concentration.

Land Management Ordinances and Activities
A suite of land management ordinances is used by the local governments in the watershed,
including Charlton County, the City of Folkston and the City of Homeland. A number of ordinances
are model ordinances developed by the State of Georgia and require property owners to meet
state standards regarding stream buffers (25 feet), require protection of wetlands, require larger lot
sizes in groundwater recharge areas where there is no public sewer, regulate land-disturbing
activities, and regulate post-construction stormwater management, etc. Zoning ordinances
typically have the greatest variation among jurisdictions, but all zoning is intended to regulate land
uses and their location relative to other uses in order to reduce the potential for conflict. A list of
land management ordinances designed to directly or indirectly protect water quality, as well as the
jurisdiction which has adopted these ordinances, is in Table 5.14.
Table 5.14: Land Management Ordinances

Ordinance
Soil Erosion and Sedimentation Control
Provisions for Flood Hazard Reduction
Stormwater Management

Charlton County

City of Folkston

City of Homeland

X
X
X

X
X
X

X
X

Several voluntary programs and land development guidelines have been developed specific to the
coastal region of Georgia. The manuals/programs are designed to provide standards for new
development and redevelopment that reduce the negative impact of land development on water
quality. A brief summary of these manuals/programs is listed below:
1.

Coastal Stormwater Supplement (CSS) to the Georgia Stormwater Management Manual:
This manual represents the state’s efforts to provide for the implementation of the federally
established “management measures” related to new development, watershed protection
and site development (USEPA, 1993). Specifically, it provides guidance on using
environmentally sensitive better site planning and design techniques, small-scale, low
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impact development practices and traditional stormwater management techniques (e.g.,
detention) to:
a. Reduce the total suspended solid loads contained in post-construction stormwater
runoff by 80 percent, as measured on an average annual basis
b. Maintain pre-development site hydrology
c. Preserve areas that are particularly susceptible to erosion and sediment loss
d. Preserve areas that provide important stormwater management benefits and/or
provide valuable habitat for aquatic and terrestrial organisms
e. Protect the integrity of streams, wetlands and other natural drainage features
f. Limit land disturbing activities, such as clearing and grading and cutting and filling, to
protect existing vegetation and reduce erosion and sediment loss
g. Limit increases in site imperviousness
In providing for the implementation of these “management measures,” the CSS lays the
foundation for an integrated, green infrastructure-based approach to natural resource
protection, stormwater management and site design that can be used to protect coastal
Georgia’s unique and vital natural resources from the negative impacts of the land
development process. The CSS also provides a model ordinance to be adopted by local
governments that will establish a development review and site plan approval that is
consistent with the recommendations of this manual. This ordinance and/or the standards
set forth in the CSS have not been adopted by any local government in the Spanish Creek
watershed; however, it is recommended that they encourage use of principles in the CSS.
2. Green Growth Guidelines: This manual was developed by the CRD to demonstrate how
low impact development (LID) strategies can result in significant positive impacts on the
environment while providing superior outcomes both socially and economically. Green
Growth Guidelines outlines the environmental, social, and economic benefits from use of
LID strategies when compared to today’s conventional development approach.
3. Watershed Assessments and Watershed Protection Plans: The City of Folkston has
completed WSAs and developed WPPs in compliance with their NPDES Wastewater
Discharge Permits. WPPs include a description of the legal authority, funding, pollutant
sources, and BMPs necessary to address any identified sources of impairment within the
Sanitary Sewer Service Area. In addition, a long-term water quality monitoring program is
also established. Concurrently, the City of Folkston has a grant/loan to build a new waste
water treatment facility (WWTF) to replace the current lagoon system with a mechanical
system and increase the historically low DO content of the permitted discharges. As part of
the replacement process, the city developed a Watershed Assessment and Protection Plan
in support of the new WWTF. The information they have gathered and the water quality data
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they have collected, will assist with the development of this WMP and support its
implementation in the future.
In order to ensure consistency between various watershed management activities
conducted within the Spanish Creek watershed, the Folkston WSAs and WPPs were
reviewed during the development of this Plan. The monitoring data, applicable BMPs, and
long-term monitoring programs were incorporated as appropriate.
4. Septic System GIS Inventory and Visual Inspection: Initiated by Georgia's Coastal
Nonpoint Source Advisory Committee, a multi-phase 319 Clean Water Act project was
designed to identify, inspect and map priority septic systems in 11 coastal Georgia counties,
including Charlton. Priority systems were those systems which were in close proximity to
environmentally sensitive areas where conditions would make failure more likely or where
failure would have a more detrimental environmental impact. This project was
implemented by a partnership that included the University of Georgia (UGA) Marine
Extension Service (MAREX), the Coastal Health District, the local County Health
Departments, the SGRC and the Georgia EPD Coastal Non-Point Source Program. All data
collected was placed in SGRC’s web-accessible geo-referenced WelSTROM database. The
database provides a standardized method of recording all existing and future septic system
installations and inspections within the eleven coastal counties.
In addition to geo-locating priority septic system, an inspection of each septic system was
conducted to identify potential signs of failure. Since local County Health Department staff
were conducting the inspections, immediate enforcement action was initiated to ensure
that identified failing systems were repaired or replaced according to Georgia statute.
Through this GIS analysis, a GIS database was created for the coastal nonpoint source area
that includes the following layers:
a. Floodplain Data (Federal Emergency Management Agency)
b. National Wetlands Inventory Data (U.S. Fish & Wildlife Service)
c. State Soil Geographic Data (United States Department of Agriculture-Natural
Resource Conservation Service)
d. Pollution Susceptibility (Georgia Geologic Survey)
e. Geology (Georgia Department of Natural Resource)
f. Ground Water Recharge Zones (Georgia Department of Natural Resource)
g. Licensed Shellfish Bed (Georgia Department of Natural Resources)
h. Parcel density
This GIS database is a tool that is now available to all County Health Departments to provide
more comprehensive information for staff to make decisions regarding septic tank
locations, design, and any need for advanced treatment. However, due to financial
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constraints, the information available for Charlton County in this database is incomplete.
The current WelSTROM database identifies only 615 septic systems in Charlton County.
Based on the population and housing characteristics in Table 5.5 and the December 2020,
draft “Municipal Water Demand and Wastewater Flow Forecasting Methods Report,” from
Georgia EPD, the number of septic tanks in the County should be closer to 3,000. The EPD’s
“Municipal Water Demand and Wastewater Flow Forecasting Methods Report,” reports 81%
of the Charlton County population uses septic tanks based on an estimate from the
Department of Public Health installation data of septic tanks through 2018. A BMP is
recommended to complete the County’s septic tank inventory for inclusion in the
WelSTROM database.

51

SPANISH CREEK WATERSHED MANAGEMENT PLAN

2021

6. RECOMMENDED BEST MANAGEMENT PRACTICES
There are many management measures currently identified within existing planning documents and
programs for Coastal Georgia that may be used to help reduce bacteria and UOD loads. These
include: compliance with the requirements of the NPDES permit program and application of BMPs
appropriate to nonpoint sources. The amounts of bacteria and oxygen-demanding substances
delivered to a stream is often difficult to determine. Furthermore, for DO, the Georgia EPD needs
to determine the "natural DO" for the area before it can be determined whether the DO criteria is
truly being met through BMP implementation. However, by requiring and monitoring the
implementation of these practices, such efforts will improve stream water quality and represent a
beneficial measure of TMDL implementation.
While the original scope of this Plan was specific to the 4-mile segment of Spanish Creek, spanning
from Long Branch to the St. Marys River, it was expanded to include Long Branch and Clay Branch
with the updated 303(d) list of impaired waters in August 2020. While only a few of the individual
segments are impaired, BMPs and other controls often require a more watershed-based approach.
Furthermore, the implementation of many of the recommended BMPs would be regional in nature
based on the local, regional and State agencies for which they are intended.
Coastal, slow-moving streams, like Spanish Creek, often have natural DO levels below the EPA
standard due to their tannic nature and the large amount of organic material that is naturally
occurring within these types of river systems. This natural cause of low DO is further compounded
by the high water and air temperatures that occur naturally in Coastal Georgia in summer months. A
range of potential BMPs are available to address bacteria as well as low dissolved oxygen through
control of oxygen-demanding substances from potential sources within the Spanish Creek
watershed.

Potential BMPs
Several planning documents were consulted to identify BMPs to address the various sources
identified above, including the Georgia EPD’s 2002 TMDL Implementation Plan for the Saint Marys
River Basin, EPD’s 2006 TMDL FC Evaluation for Three Stream Segments in the St. Marys River Basin,
the 2017 Suwannee-Satilla Regional Water Plan, the 2014 St. Marys Watershed Management Plan, the
2003 St. Marys River Management Plan, and CZARA Section 6217 Management Measures, as
outlined in the “Guide to Developing a Watershed Management Plan, Georgia Environmental
Protection Division Non-Point Source Program,” dated June 2012. The 2002 TMDL Implementation
Plan and 2006 TMDL Evaluation Plan evaluated BMPs as they related to the major sources of DO
and FC impairment identified within that document. These BMPs have been re-evaluated and
updated based on new information that has been gathered since the development of that
document. In addition, programs that have been implemented or planned for implementation in the
Spanish Creek watershed since 2006 are also included.
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The Spanish Creek watershed is primarily located within the planning area addressed by the
Suwannee-Satilla Regional Water Plan, adopted in 2017. Relevant Management Practices identified
from the 2017 Suwannee-Satilla Regional Water Plan and during stakeholder and committee
meetings that address DO, FC and/or potential sources of UOD are included in the following Table
6.1. Management practices (MPs) were included for the following major categories: DCAR (Data
Collection/Additional Research), EDU (MPs to Address Future Educational Needs), NPS (MPs to
Address Water Quality Non-Point Source Needs), NPSA (Agricultural BMPs for Crop and Pasture
Lands), NPSF (Forestry BMPs), NPSU (Urban BMPs), OCP (MPs to Address Future Ordinance and
Code Policy Needs), PSDO (Point Sources-Dissolved Oxygen), and TMDL (Existing Impairments and
Total Maximum Daily Load Listed Streams). Wherever feasible, these recommended practices have
been addressed through the selected BMPs in Table 6.2.
Table 6.1: Relevant Management Practices from Suwannee-Satilla Regional Water Plan

Management Practice
Number

DCAR-10

EDU-2
EDU-3

Name

Restoration Impact on
Low Flow Conditions
Analysis
Stormwater Education
Septic System
Maintenance Education

EDU-5

Funding and Support
for BMP Education

NPS-1

Study Human Impacts
on Water Quality

NPS-2

Monitor and Address
NPS Nutrient Loading

NPSA-2

Utilize Buffers

NPSA-3

Livestock Management

NPSA-5
NPSF-1

Wetland and Forest
Restoration Incentives
Support Forestry
Commission Water
Quality Program

NPSF-2

Improve BMP
Compliance

NPSF-3

Conservation Land Use
Planning

NPSF-4

Forest Restoration
Incentives and Support

Description/Definition of Action
Develop plan of study and research opportunities and limitations associated
with improving river flow conditions via creation/restoration of wetlands and
potential water retention structures including streams. If feasible, identify
potential location(s) and estimate improvements to stream flow conditions.
Identify incentives to make this a viable water supply option and develop a
cost-benefit analysis of these incentives.
Support Stormwater Educational Programs
Support Septic System Maintenance Programs
Prioritize funding and support for existing and future education, awareness,
and BMP programs on non-point source pollution, including but not limited to:
Agricultural BMPs, Forestry BMPs, Rural BMPs, Urban BMPs, Georgia Adopt-aStream, UGA Extension Service, and Georgia Forestry Commission
Data collection/analysis to confirm if dissolved oxygen and/or fecal coliform is
human induced
Support efforts to monitor and determine sources of nutrient loading and
other nonpoint source (NPS) impairments to rivers, lakes, and streams, and
upon confirmation of source, develop specific management programs to
address water quality needs
Field buffers, riparian forested buffers, and strip cropping to control runoff and
reduce erosion
Livestock exclusions from direct contact with streams and rivers and
vegetation buffers
Incentives to restore wetlands and historically drained hardwood and other
areas
Support Georgia Forestry Commission water quality program consisting of
BMP development, education/outreach, implementation/compliance
monitoring, and complaint resolution process
Improve BMP compliance through State-wide biennial BMP surveys and BMP
assurance exams, Master Timber Harvester workshops, and continuing logger
education
Seek long-term conservation easements or purchase development rights by
willing landowners and conservation groups
Where applicable, support United States Department of Agriculture incentive
programs through the Farm Service Agency and NRCS to restore converted
wetlands back to forested conditions.
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Number

Name

NPSU-2

Manage Stormwater
Runoff

NPSU-3

Increase Stormwater
Infiltration

NPSU-4

Riparian Buffers

NPSU-5

Street Sweeping

OCP-1

Engage Local
Governments

OCP-2
OCP-3
PSDO-1
PSDO-3
TMDL-1
TMDL-2
TMDL-3

Green Space
Opportunities and
Incentives
Promote Integrated
Planning
Collect Water Quality
Data
Improve Treatment
Facilities
Evaluate Impairment
Sources
Analyze Impaired
Segments and Sources
Stormwater
Management BMPs

2021

Description/Definition of Action
Stormwater retention ponds, wetlands, and bioretention areas to manage
runoff quality and flow rate and help support river flows (as found in City of
Valdosta Watershed Protection Plan, 2009)
Consider measures to reduce directly-connected impervious area and
promote increased infiltration of stormwater to help reduce nutrient and other
pollutant runoff (as found in City of Baxley Watershed Protection Plan, 2007)
Protect and maintain riparian buffers along urban streams
Implement street sweeping program (as found in City of Pearson Watershed
Protection Plan, 2008)
Encourage local government to develop ordinances and standards to
implement and/or update stormwater and land development regulations.
Possible resource documents include: Georgia Stormwater Management
Manual, Coastal Stormwater Supplement, and Metro North Georgia Water
Planning District Model Ordinances
Identify opportunities for green space on incentive and voluntary basis
Encourage coordinated environmental planning, land use, stormwater, and
wastewater
Data collection to confirm loading and/or receiving stream chemistry
Upgrade or replacement of treatment facilities
Data collection and confirmation of sources to support or modify stream
standards to reflect “natural sources” and/or to reflect naturally low dissolved
oxygen streams
Data collection to refine river/stream reach length for impaired waters; focus
on longest reaches to refine location and potential sources of impairments
Stormwater Management: Agricultural BMPs, Forestry BMPs, Rural BMPs, and
Urban BMPs

The updated Suwannee-Satilla Regional Water Plan (2017), and CZARA Section 6217 Management
Measures, as outlined in the “Guide to Developing a Watershed Management Plan, Georgia
Environmental Protection Division Non-Point Source Program,” dated June 2012, outlines specific
management measures that must be implemented within the Coastal NPS area, which includes
Charlton County. All watershed planning activities carried out in the 11-County Coastal NPS area
and funded through Georgia EPD grant funds must take these management measures into account
where applicable. Plans developed in other areas or funded through other sources should still
consider these management measures when developing watershed-based plans. Some
management measures are covered through compliance with applicable NPDES permits but all
best practices listed should still be considered, where appropriate.
The management measures are organized into six (6) main categories:
1. Agriculture
2. Forestry (Silviculture)
3. Urban Areas
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4. Marinas and Recreational Boating
5. Hydromodification Activities
6. Wetlands, Riparian Areas and Vegetated Treatment Systems
The management measures which are applicable to Spanish Creek, and could potentially address
the sources of BOD and FC, have been considered during the development of the recommended
BMPs.
Given the following survey questions, the WAC ranked the level of importance and/or relevancy of
specific attributes to consider moving forward. As noted in Section 4, this survey was conducted at
approximately the halfway point of the planning process, and the WAC continued to learn more
with additional summer sampling and group discussions following this survey.
1.

2.

3.
4.
5.

6.

Identify the level of impact that each pollutant source from the 2002 TMDL
Implementation Plan has on the current water quality impairments (low DO and high
bacteria) in Spanish Creek by selecting “high,” “medium,” “low,” or “none.”
Rank the 18 pollutant sources pulled from the 2002 TMDL Implementation Plan for Spanish
Creek: 1st being the MOST important to address when developing Management Measures
and Action Items to 18th being the LEAST important to address.
Review the Management Measures (MMs) identified in the 2002 TMDL Implementation
Plan. Identify how relevant or applicable each of these MMs are in 2020.
Identify the relevance of each Management Practice (MP) from the 2017 Suwannee-Satilla
Regional Water Plan.
Review each BMP and associated description, as identified in the 2014 St. Marys
Watershed Management Plan, and identify if you feel that this BMP or one similar could be
“Applicable” or “Not Applicable” to Spanish Creek.
Identify the relevance of each Management Strategy from the 2003 St. Marys River
Management Plan by selecting “high,” “medium,” or “low,” and if you feel the MM is not
relevant select “not applicable.”

The results from this survey were used to help identify the management practices included in this
WMP. A summary of the results for several of the survey questions are depicted in Figure 6.1-Figure
6.4.
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Figure 6.1: Results to Survey Question #3- Relevancy of Management Measures from 2002 TDML Implementation Plan

Figure 6.2: Results to Survey Question #4- Relevancy of Management Practices from 2017 Suwannee-Satilla Regional Water Plan
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Figure 6.3: Results to Survey Question #5- Applicability of BMPs from 2014 St. Marys Watershed Management Plan

Figure 6.4: Results to Survey Question #6- Relevancy of Management Measures from 2003 St. Marys River Management Plan

BMP Recommendations
The WAC ranked the relevant management practices listed above in Table 6.1 in a survey, as
mentioned before. The ranking used the criteria listed below, where each item was assigned a value
of 1 through 5 with 5 being the best or most desirable. Per USEPA’s “Nine Minimum Elements to Be
Included in a Watershed Plan for Impaired Waters Funded Using Incremental Section 319 Funds”,
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the tables include a description of the nonpoint source management measures that will need to be
implemented to achieve load reductions as well as a description of the critical areas to which the
selected BMPs should be applied. Furthermore, the criteria below include an estimate of the load
reductions expected from management measures as well as estimates of the cost/needed financial
assistance to implement each BMP. The specific criteria utilized to rank the selected BMPs are as
follows:
•

BMP Extent – Percentage of sources to which BMP is applicable (widespread, scattered, or
negligible)?

•

BMP Effectiveness – How effective will the management measure be in reducing
contamination? What is the load reduction potential (high, medium, or low)?

•

Cost – Is the practice cost-effective when compared to the impact the measure will have
on contamination?
Suitability to Address Bacteria – Is the practice suitable to address and decrease the
bacteria load causing impairments?
WAC Interest – Will the measure have public support?

•
•

The WAC determined ranking values based on their knowledge of the watershed, applicability to
various sources of BOD and FC, likelihood of stakeholder support of the individual practice,
implementation, and its relative expense to the responsible party. The following table, Table 6.2,
includes the final recommended BMPs as well as their ranking by the WAC. BMPs that were not
highly ranked, or were no longer applicable, were eliminated from consideration.

BMP Effectiveness

Cost

Suitability to
Address Bacteria

WAC Interest

Total Score

Rank

Applicable BMPs

BMP Extent

Table 6.2: BMP Recommendations

2

1

3

1

2

9

20th

2

1

3

1

2

9

20th

Forestry Management
Implementation of structural BMPs from “Georgia’s Best Management
Practices for Forestry – January 1999” (Forestry Manual)
Implementation of BMPs from the Forestry Manual will restore natural
hydrology and reduce BOD inputs from silviculture, which is identified as a
significant source of BOD in this watershed.
Georgia Forestry Commission BMP Assurance Program
This program is funded by the Georgia DNR and includes inspections
performed by the GFC of active silviculture operations. These surveys are
designed to measure the degree to which local forestry sites are complying
with BMPs in the Forestry Manual. The goal is to improve Forestry Manual BMP
compliance through State-wide biennial BMP surveys and BMP assurance
exams, Master Timber Harvester workshops, and continuing logger education.
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3

3

3

3

2

14

9th

2

3

3

3

3

14

9th

3

2

1

2

2

10

18th

2

2

3

1

3

11

16th

3

3

4

2

2

14

9th

3

1

3

2

2

11

16th

Development Regulation
Part V Environmental Protection Ordinances for Protected River Corridor,
Wetland Protection, and Groundwater Recharge
These criteria, as required by the Georgia DNR, will reduce the impacts of new
development in the Spanish Creek Watershed through more stringent buffer
requirements and siting requirements for septic drain fields.
Implementation of the Coastal Stormwater Supplement (CSS) to the Georgia
Stormwater Management Manual
Encourage use of practices from the CSS that help with infiltration and the
treatment of stormwater. Implementation of the standards in the CSS reduces
pollutants in stormwater runoff, including nutrients, sediment, and bacteria,
from developed sites.
Hire Stormwater Manager
This person would manage all stormwater permits, programs, monitoring, and
plans as well as locate and submit proposals for future funding sources to
implement projects regarding stormwater mitigation, water quality monitoring,
watershed management, and resiliency.
Local Government Land Development Review and Regulation Process
Charlton County, the City of Folkston, and the City of Homeland review site
plans, issue permits, and inspect sites active construction for compliance with
the E&S ordinance and other stormwater requirements. This BMP limits the
amount of sediment, and associated BOD, entering local waterways.
Watershed/Land Use Planning
Implementation of Folkston's Watershed Assessment & Protection Plans
The City of Folkston has a completed WSA and developed WPP as required by
their NPDES Wastewater Discharge Permit. The WPP requires the
implementation of structural and non-structural best management practices to
control nonpoint source pollution within their sanitary sewer service areas.
These plans also include requirements for long-term water quality monitoring
of various parameters including DO, BOD, and bacteria.
Implementation and Update of Local Comprehensive Plans and Associated
Ordinance Amendments
Charlton County, City of Folkston, and City of Homeland, recently updated and
adopted a Comprehensive Plan in Fall 2020. This plan includes
recommendations for natural resources protection, community involvement,
and land use regulations that would be protective of local water quality.
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3

2

3

2

2

12

15th

3

2

4

2

3

14

9th

Implement the St. Marys River Management Plan
The SMRMC developed this plan to identify issues and recommend solutions
related to the management of the St. Marys River. The SMRMC's goal is to
promote and protect the long-term viability of both the environmental and
economic resources of the St. Marys River in a way that retains local control,
protects property rights, and fosters cooperation among individuals,
governments, and agencies at all levels. The St. Marys River Management Plan
includes recommended programs to accomplish this goal. Protection of the
ecological health of the St. Marys River includes reduction of man-made
sources of BOD and bacteria from septic tank management practices.
Support the St. Marys River Management Committee (SMRMC)
The SMRMC is an intergovernmental entity of elected and appointed members
from four counties along the St. Marys River including Charlton, Camden,
Nassau and Baker counties. The committee meets monthly to discuss and
provide information to counties in regard to the St. Marys River. The SMRMC is
made up of individuals who are involved because of a personal commitment to
the St. Marys River. This Committee will provide education and outreach
opportunities to address topics of concern in the watershed (e.g., proper lawn
fertilizer application, impacts of pet waste, and proper disposal facilities for
items commonly dumped/littered within the watershed).

Septic System and Sewage Treatment Operations & Maintenance
Septic Tank Inspection and Maintenance Standards and Septic System GIS
Inventory
The CCHD permits new construction and repairs of septic system. Continue
the County's program for septic system inspections and expand to Cities of
Folkston and Homeland. Add maintenance requirements to this program. This
work must be completed in accordance with standards established by the
Department of Public Health (DPH) that are designed to reduce the risk of
failure, thereby limiting the input of bacteria, nutrients and other BOD
substances from septic tank influent. Complete the County’s septic system
inventory for inclusion in the WelSTROM database.
Implement Repairs and Recommendations from 2020 Inflow/Infiltration
Study on Sanitary Sewer System
Addressing inflow and infiltration (I&I) on sanitary sewer system will assist in the
minimization of over flowing sanitary sewers and leaking collection lines.
Establish Local Septage Drop-Off Site
The septage drop-off station will be established at the WPCP to provide a place
for the disposal of sanitary sewage, leachate, and other wastewater sources.
University of Georgia River Basin Center Septic System Retrofit Program
The purpose of this project is to assess the extent to which failing septic
systems are contributing to fecal coliform levels and to devise a strategy to

4

2

4

5

3

18

6th

3

3

2

3

2

13

14th

3

3

2

4

3

15

8th

3

4

2

4

5

18

6th
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3

3

5

4

4

19

5th

3

5

4

5

4

21

2nd

1

2

3

2

2

10

18th

4

4

3

5

5

21

2nd

5

3

4

5

5

22

1st

reduce septic system failure in this area. Follow the Horsepen Creek septic
system retrofit program developed for Horsepen Creek, which had objectives:
1) Investigate the extent that failing septic systems contribute to the fecal
coliform levels; 2) Install one new septic system as a demonstration project in
the challenging conditions found in much of Charlton County; and 3) Conduct a
public outreach campaign to support the septic management strategy.
Implementation of this project will reduce bacteria and BOD loadings.
Educate Property Owners about Septic System Maintenance
The Health Department maintains a website with information on educational
materials and programs for owners of septic systems. The Georgia Department
of Community Affairs (DCA) produced a door hanger brochure about fixing
water leaks to protect your septic system for distribution by the CCHD.
Hydrologic Restoration/Protection
Animal/Livestock Management and Restricting Access to Waterways
Coordinate with local landowners to restrict access to local waterways (e.g.,
buffers, native vegetative fencing, install watering holes/feeding stations for
animal access away from streams, etc.)
Water Quality Standards and Monitoring
NPDES Discharge Permit for Folkston WPCPs
The City of Folkston has an NPDES Discharge permit for its WPCP. The
discharge standards associated with these permits should be consistent with
the recommendations of the Spanish Creek TMDLs and any future EPD
standards. City of Folkston will continue to operate their WPCPs to remain
compliant with these permits.
Implement Long-Term Monitoring Recommendations
Long-term monitoring recommendations have been included in this WMP.
They include recommendations to monitor bacteria levels in the Spanish Creek
and its tributaries. This data will be used to identify trends in bacteria levels that
could indicate the success or lack thereof of recommended BMPS. Additional
recommendations have been made for monitoring that could help provide
more information on the sources of the bacterial impairment and if they are
natural or man-made (via DNA testing).
Littering and Illegal Dumping
Establish Illegal Dumping Taskforce
Develop a taskforce with the Sherriff's department to address the littering and
illegal dumping of trash, animal carcasses, and other waste causing
impairments. Enforce ordinances and littering laws. Coordinate litter
enforcement training (workshops offered by “423 Law Enforcement” Scott
Carroll, Georgia DNR game warden).
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Publicize Proper Disposal Locations and Develop Additional Locations
Provide better advertisement of legal disposal locations, and add additional
locations (as needed) for residents to dump hazardous materials and animal
carcasses.
Public Education and Anti-Littering Campaign
The County and partners will develop an anti-littering campaign that will also
include public education regarding proper disposal of waste.

BMP Effectiveness

Applicable BMPs

2021

BMP Extent
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3

3

2

3

3

14

9th

5

3

5

4

4

21

2nd
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7. WORKING WITH THE PUBLIC
Education is important for increasing public awareness of water quality problems and offering
feasible solutions for restoration and prevention of water quality degradation. Utilizing effective
educational outreach strategies is also important for the long-term success of a WMP because
implementation of many of the recommended BMPs is voluntary and often requires cooperation
between community members and various local and state agencies.
The primary goals of the educational outreach program for Spanish Creek are to: 1) enlist
cooperation and support for the implementation of the BMPs identified in the WMP and 2) educate
local officials and the general public about strategies to reduce nonpoint source pollution that may
negatively impact Spanish Creek.
The primary objective is to increase community awareness of this grant and local water quality
impairments, increase understanding of solutions, and generate public support for policies
designed to decrease point and non-point source pollution.
Public engagement has been achieved thus far through:
▪ Quarterly PSA on Charlton County website detailing problem and updating citizens on
progress of project
▪ Quarterly article in newspaper updating citizens on progress of project
▪ Bi-monthly updates at meetings open to the public e.g., Board of Commissioner,
Folkston and Homeland City Councils, SMRMC and SMRK
▪ River Clean-Up as a kayak paddling event on January 24, 2021
▪ Presentation of EPA 9-Element WMP to local governments, SMRMC, and SMRK
▪ Public presentation of EPA 9-Element WMP at a CRD Brown Bag Lunch
▪ Public Survey (via online and hard copies) open from June 29, 2020 to October 1, 2020
A simple survey was created and distributed by the WAC to the general public. This survey was
composed of seven questions with the purpose of gaging the current level of knowledge
surrounding water quality issue and potential pollutant sources, and also to identify where more
education is needed and on what topics. The survey was advertised by the WAC for two months
and a total of 23 respondents participated in the survey. The results from this survey were used to
help guide the goals of this WMP. The public survey questions and results are as follows:
1.

What Jurisdiction do you live in?
a. Results – Unincorporated Charlton County: 19 (83%); City of Folkston: 3 (13%); City
of Homeland: 1 (4%); 23 responses total.
2. In your opinion, what is the largest/most significant issue regarding pollution problems in
the creeks and rivers in Charlton County?
a. Results are shown in Figure 7.1; 22 responses total.
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3. What level of impact do you think pet excrement and animal waste has on the water
quality of nearby creeks and rivers?
a. Results – Major Impact: 0 (0%); Moderate Impact: 3 (14%); Minor Impact: 11 (50%); I
am not sure: 6 (27%); 22 responses total.
4. A septic system is an underground chamber used for basic treatment of residential
wastewater. Do you have a septic tank at your home?
a. Results – Yes: 22 (96%); No: 1 (4%); 23 responses total.
5. How often should septic tanks be maintained or pumped out?
a. Results are shown in Figure 7.2; 22 responses total.
6. What topic area do you feel needs more public education?
a. Results are shown in Figure 7.3; 22 responses total.
7. Select a location on the map that you feel is a large contributor to current pollution in
Spanish Creek and add a note of the pollutant source.
a. A total of 13 participants responded to this question and results varied.
Approximately 4 responses included locations either outside of drainage area or
downstream of the impaired stream segments (e.g., spray fields; landfill). Other
pollutant sources identified in this question included the following: illegal dumping
of trash/animals (mentioned 5 times); City water/sewer treatment facility
(mentioned 2 times); road/highway runoff (mentioned 3 times).
A summary of the results for survey questions numbers two, five, and six are depicted in Figure 7.1Figure 7.3. Overall, these results highlighted that illegal dumping was seen as the largest contributor
of pollution and that it is the topic in most need of education.

Most Significant Pollutant Source
13

5

3

1

0
URBAN STORMWATER
RUNOFF –
TRANSPORTING
POLLUTANTS FROM
ROADS, PARKING
LOTS, ROOFTOPS,
AND LAWNS DURING
RAIN STORMS

ILLEGAL DUMPING OF
WASTE AND DEBRIS IN
DITCHES AND AT
BRIDGES

FAILING OR LEAKING
SEPTIC SYSTEMS

LIVESTOCK OR
DOMESTIC/WILD
ANIMAL ACCESS TO
RIVERS OR CREEKS

OVERFLOWING
SANITARY SEWERS OR
LEAKING COLLECTION
LINES

# Responses

Figure 7.1: Public Survey Question #2 Results
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5%

Frequency that Septic Tanks Need Maintenance
Annually
Every 2-5 Years

24%

Every 6-10 Years
Longer than 10-years
I didn’t know it needed to be
maintained/pumped out
62%

Figure 7.2: Public Survey Question #5 Results

Topic in Most Need for Public Education
Impact of pet and animal waste on water quality

0

Septic tank system maintenance

3

Application of chemicals and fertilizers on lawns

3

Information about proper waste disposal
locations for hazardous waste and hard-torecycle materials

16

0

4

8

12

16

20

# RESPONSES
Figure 7.3: Public Survey Question #6 Results
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8. LONG-TERM MONITORING PLAN
In order to adequately identify and characterize causes and sources of pollutants in the Spanish
Creek watershed, additional, long-term water quality monitoring should be conducted to
determine bacteria sources and to evaluate natural causes of DO fluctuations and to determine if
the Spanish Creek watershed is trending over time towards lower and lower DO levels. While many
coastal scientists think that low DO is a normal characteristic of blackwater streams such as the St.
Marys River, a downward trend, over decades, toward lower and lower DO could indicate
anthropogenic causes of impairment. Recommendations for additional water quality monitoring are
identified below that address the data gaps identified in Section 5 of this WMP.
Specific long-term monitoring recommendations include the following:
•

Continue sampling the sites monitored by EPD in 2017 for Spanish Creek and its tributaries
(Long Branch “_16770”; Hatcher’s Branch “_3146”; Clay Branch “_3144”; Clay Branch
“_16769”; and SR 121 Bridge “_3131”) to assess bacteria and DO fluctuations seasonally and
compared with historical data to identify any trends with time. Conduct this monitoring on
a 3- to 5-year cycle.

•

Intensive bacteria sampling should be conducted during periods of wetter weather to
determine and isolate bacteria sources. This approach targets upstream and downstream
sampling on Spanish Creek and many of the tributaries. It is recommended to sample the
streams listed at the following road crossings:
o Bowery Lane near Dogwood Lane (1) – drainage ditch along railroad
▪ May only be sampleable during or immediately after rain event.
o Hwy 301 (1) – Clay Branch
o El Terrace (1) – Clay Branch
o Paxton Road (2) – Spanish Creek and Hatchers Branch
o Gibson Post Road (4) – Spanish Creek, unnamed tributary (west of Altman Rd),
Hatchers Branch, and Clay Branch
o Spanish Creek Road/Sardis Road (3) – Long Branch, unnamed tributary (west of
Mattox Rd), and downstream of Charlton County Lake
o SR 121 (1) – Spanish Creek

•

Tracing sources of E. coli using DNA markers for the purpose of determining whether or not
the source is human, domestic animal, livestock, or wildlife derived. It is recommended to
do environmental DNA testing during the same events that bacteria is sampled to isolate
species contributing to high counts. One wildlife species of interest that was not tested
during this most recent monitoring program that should be considered in the future is whitetailed deer.

•

Select key sites, such as SR 121 “Bridge” (“_3131”), to monitor DO concentrations over a 24hour period to assess natural variation of DO levels during the night and day. An hourly time
profile of DO levels at a sampling site is a valuable set of data because it shows the change
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in DO levels from the low point just before sunrise to the high point sometime in the midday.
Monitoring should be expanded to include BOD for these sampling stations and conducted
over the course of a year to assess seasonal DO fluctuations.
•

Continue partnership between SMRK and Charlton County High School to conduct regular
Adopt-A-Stream (AAS) monitoring in the Spanish Creek watershed. Due to funding
constraints and time requirements, it is recommended that AAS monitoring focuses on the
most developed sub-watersheds first. The WAC discussed focusing efforts on one branch
at a time and conducting sampling at multiple locations along the length, and then
systematically moving through the watershed to other tributaries. Based on this
recommendation and approach, Clay Branch should be assessed first, followed by
Hatcher’s Branch, and then Long Branch. When possible, and as funding is available, the AAS
monitoring should also collect DNA samples during bacteria sampling events that follow
periods of significant rainfall to explore sources of the bacteria. DNA samples are
recommended to be collected within 24 hours after a rainfall event that is greater than 1.0
inches. It is also recommended that the weeks prior to this event are not entirely dry so that
there is surface runoff and higher flows in the stream channels. Also, summer sampling (May
to October) would be of greater interest due to there being more stringent water quality
limits for bacteria during these months.

•

Pursue grant funding for long-term monitoring from Georgia DNR-EPD (319(h) grants), DNRCRD (coastal incentive grants), and Seven Rivers Resource Conservation and Development
Council (RC&D). Request Georgia EPD to continue and conduct more regular monitoring in
Spanish Creek Watershed, as part of their annual and long-term strategies.
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9. IMPLEMENTATION, EVALUATION, AND REVISION
The basic strategy for implementation of this watershed management plan is to create and manage
a program that features both structural and non-structural controls within the watershed to reduce
fecal coliform bacteria and anthropogenic sources of BOD to the Spanish Creek watershed. The
goal of this program is to restore the watershed to the extent that the impaired segment as well as
all streams in the watershed meet the future State water quality standards for bacteria and for DO
in coastal, slow-moving, tannic waterways. The management strategies that will be utilized to
accomplish the goals address potential sources including, but not limited to land development
activities and silviculture.

Implementation Plan and Interim Milestones
The Implementation Plan below, in Table 9.1, includes a listing and short description of the
recommended BMP. For each BMP, the Implementation Plan identifies the responsible agency,
estimated cost of implementation, potential funding sources, and the evaluation measures by
which the success or failure of the BMP will be assessed. The Implementation Plan anticipates an
implementation period of 5-10 years. However, specific projects may be implemented over shorter
periods. The schedule includes a schedule for measurable milestones that includes short-term (02 years), mid-range (2-5 years), and long-term (5-10 years) goals that should reveal significant
progress.

68

SPANISH CREEK WATERSHED MANAGEMENT PLAN

2021

Table 9.1: Recommended BMPs

Cost

Funding
Source

Evaluation Measure

Percent of Operations
in Compliance with
recommended BMPs

Long (5 – 10 yr)

Responsible
Agency

Mid (2 – 5 yr)

Best Management Practice

Short (<2 yr)

Milestone

Percentage of Sites in
Georgia Inspected

Staff Time

General Fund,
Development
Fees

Percent of applicable
site plans and Septic
permits reviewed for
compliance with
criteria

100%

100%

Staff Time

General Fund,
319(h) Grant
Funding, other
grants

Implementation of
infiltration-based
GI/LID practices at
new and redeveloped
sites (demonstration
projects)

3 GI/LID
Practices

100%

50%

95%

319(h) Grant
Funding

95%

EPD grant

95%

GFC, EPD

1 GI/LID
Practice

This program is funded by the Georgia DNR and includes inspections
performed by the GFC of active silviculture operations. These surveys
are designed to measure the degree to which local forestry sites are
complying with BMPs in the Forestry Manual. The goal is to improve
Forestry Manual BMP compliance through State-wide biennial BMP
surveys and BMP assurance exams, Master Timber Harvester
workshops, and continuing logger education.

Varies

Revenue from
Silviculture
Operations,
Grants

20%

Implementation of BMPs from the Forestry Manual will restore natural
hydrology and reduce BOD inputs from silviculture, which is identified
as a significant source of BOD in this watershed.
BMP 2: Georgia Forestry Commission BMP Assurance Program

Individual Land
Owners

100%

BMP 1: Implementation of structural BMPs from “Georgia’s Best
Management Practices for Forestry – January 1999” (Forestry Manual)

0 GI/LID
Practices

Forestry Management

Development Regulation
BMP 3: Part V Environmental Protection Ordinances for Protected
River Corridor, Wetland Protection, and Groundwater Recharge
These criteria, as required by the Georgia DNR, will reduce the impacts
of new development in the Spanish Creek Watershed through more
stringent buffer requirements and siting requirements for septic drain
fields.
BMP 4: Implementation of the Coastal Stormwater Supplement (CSS)
to the Georgia Stormwater Management Manual
Encourage use of practices from the CSS that help with infiltration and
the treatment of stormwater. Implementation of the standards in the
CSS reduces pollutants in stormwater runoff, including nutrients,
sediment, and bacteria, from developed sites.

Charlton
County, CCHD,
Folkston,
Homeland

Charlton
County,
Folkston,
Homeland
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Hire someone to
handle stormwater
management

General Fund,
Development
Fees

Percent of applicable
site plans reviewed
inspected and
construction site
inspected for
compliance

Water and
Sewer
Enterprise
Funds

Annual Report and
Certification to EPD

General
Funds, Grants

Consider
recommendations of
current plan during all
applicable re-zoning
decisions.

Charlton
County,
Folkston,
Homeland

Staff Time

Long (5 – 10 yr)

General Fund
initially and
then future
grants

Hired

$65,000 per
year

Mid (2 – 5 yr)

Charlton
County,
Folkston,
Homeland

N/A

Evaluation Measure

100%

Charlton County, the City of Folkston, and the City of Homeland review
site plans, issue permits, and inspect sites active construction for
compliance with the E&S ordinance and other stormwater
requirements. This BMP limits the amount of sediment, and associated
BOD, entering local waterways.

Funding
Source

100%

This person would manage all stormwater permits, programs,
monitoring, and plans as well as locate and submit proposals for future
funding sources to implement projects regarding stormwater mitigation,
water quality monitoring, watershed management, and resiliency.
BMP 6: Local Government Land Development Review and Regulation
Process

Cost

N/A

BMP 5: Hire Stormwater Manager

Responsible
Agency

100%

Best Management Practice

Short (<2 yr)

Milestone

Watershed/Land Use Planning
BMP 7: Implementation of Folkston's Watershed Assessment &
Protection Plans

Staff Time
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Submit certification
annually

Implementation &
Full Update

Charlton
County,
Folkston,
Homeland,
SGRC

≈ $25,000
annually

Implementation &
5-year Update

Charlton County, City of Folkston, and City of Homeland, recently
updated and adopted a Comprehensive Plan in Fall 2020. This plan
includes recommendations for natural resources protection,
community involvement, and land use regulations that would be
protective of local water quality.

City of
Folkston

Implementation

The City of Folkston has a completed WSA and developed WPP as
required by their NPDES Wastewater Discharge Permit. The WPP
requires the implementation of structural and non-structural best
management practices to control nonpoint source pollution within their
sanitary sewer service areas. These plans also include requirements for
long-term water quality monitoring of various parameters including DO,
BOD, and bacteria.
BMP 8: Implementation and Update of Local Comprehensive Plans
and Associated Ordinance Amendments
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Cost

Funding
Source

Evaluation Measure

Mid (2 – 5 yr)

Long (5 – 10 yr)

$2,000 $5,000 per
year

Local
Government
Dues, Grants

Meet Monthly;
Achieve Goals Set in
Plan

Achieve intermediate term goals

Achieve long term goals

$700/year in
Year #1 and
$800/year in
Year #2

General Fund

Provide Annual
Funding

$800 per year per County

$800 per year per County

Short (<2 yr)

Responsible
Agency

Achieve short term goals

Best Management Practice

$700 per year per County

Milestone

BMP 9: Implement the St. Marys River Management Plan
The vision of this plan is to protect the scenic beauty and ecological
health of the St. Marys River watershed for the benefit of present and
future generations. This can be accomplished through coordinated local
action that involves the full spectrum of the basin’s citizens and through
increased public education efforts that foster greater awareness,
appreciation and stewardship of the basin’s resources. This plan
includes recommended programs to accomplish this goal. Protection of
the ecological health of the St. Marys River includes reduction of manmade sources of BOD and bacteria from septic tank management
practices.

SMRMC
Charlton
County

BMP 10: Support the St. Marys River Management Committee
(SMRMC)
The SMRMC is an intergovernmental entity of elected and appointed
members from four counties along the St. Marys River including
Charlton, Camden, Nassau and Baker counties. The committee meets
monthly to discuss, develop and implement plans and programs in
regard to the St. Marys River. The SMRMC is made up of individuals who
are involved because of a personal commitment to the St. Marys River.
This Committee will provide education and outreach opportunities to
address topics of concern in the watershed (e.g., proper lawn fertilizer
application, impacts of pet waste, and proper disposal facilities for
items commonly dumped/littered within the watershed).

Charlton
County,
Camden,
Nassau and
Baker Counties
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Funding
Source

Evaluation Measure

Long (5 – 10 yr)

Cost

Mid (2 – 5 yr)

Responsible
Agency

Best Management Practice

Short (<2 yr)

Milestone

Septic System and Sewage Treatment Operations & Maintenance
BMP 11: Septic Tank Inspection and Maintenance Standards and
Septic System GIS Inventory

Permit and
Inspection
Fees; Grants

CCHD

≈ $25,000
annually

Water and
Sewer
Enterprise
Funds; Grants;
SPLOST

Tasks completed

$25,000/year;
lower priority

$150,000

Water and
Sewer
Enterprise
Funds; Grants

Ability to accept
septage at the
Folkston WPCP

Add Capacity for
Septage Drop-Off

Complete WelSTROM
database inventory

$25,000/year;
medium priority

City of
Folkston

GIS updates.

100% of all inspections
and new systems
updated in GIS.

N/A

An inflow and infiltration (I&I) study on sanitary systems was completed
in 2020, so recommendations from this study should be implemented to
minimize overflowing sanitary sewers and leaking collection lines.

Staff Time +
$15,000

Number of septic
systems in
environmentally
sensitive areas
inspected.

$25,000/year;
highest priority
projects

BMP 12: Implement Repairs and Recommendations from 2020
Inflow/Infiltration Study on Sanitary Sewer System

Charlton
County,
Folkston,
Homeland

N/A

The CCHD permits new construction and repairs of septic system.
Continue the County's program for septic system inspections and
expand to Cities of Folkston and Homeland. Add maintenance
requirements to this program. This work must be completed in
accordance with standards established by the Department of Public
Health (DPH) that are designed to reduce the risk of failure, thereby
limiting the input of bacteria, nutrients and other BOD substances from
septic tank influent. Complete the County’s septic system inventory for
inclusion in the WelSTROM database.

100% of all septic tank
installations and repairs
permitted by CCHD.

BMP 13: Establish Local Septage Drop-Off Site
The septage drop-off station will be established at the WPCP to
provide a place for the disposal of sanitary sewage, leachate, and other
wastewater sources.
*This project may be further delayed due to previously planned WPCP
expansion no longer happening due to lack of funding and reduced
flows from prison closure.

City of
Folkston
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Funding
Source

Evaluation Measure

Long (5 – 10 yr)

Cost

Mid (2 – 5 yr)

Responsible
Agency

Best Management Practice

Short (<2 yr)

Milestone

BMP 15: Educate Property Owners about Septic System Maintenance
The Health Department maintains a website with information on
educational materials and programs for owners of septic systems. The
Georgia Department of Community Affairs (DCA) produced a door
hanger brochure about fixing water leaks to protect your septic system
for distribution by the CCHD.

DPH, CCHD,
SMRMC, SMRK,
EPD, and DCA

Staff Time +
$5,000 for
Supplies/
Materials

State Funding,
CIG funding

Number of brochures
on septic system
maintenance
distributed.
New owners of septic
systems sign off on
maintenance
agreement.

14 systems
2 events

Number of public
outreach events

1,000 Brochures;
100 Maint. Agreements

319(h) Grant
Funding

Apply for 319(h) Grant

Charlton
County;
Homeland

Staff Time +
$250,000

Number of septic
systems
inspected/retrofitted
/repaired/pumped

750 Brochures;
50 Maint. Agreements

University of
Georgia River
Basin Center

N/A

The purpose of this project is to assess the extent to which failing
septic systems are contributing to fecal coliform levels and to devise a
strategy to reduce septic system failure in this area. Follow the
Horsepen Creek septic system retrofit program developed for
Horsepen Creek, which had objectives: 1) Investigate the extent that
failing septic systems contribute to the fecal coliform levels; 2) Install
one new septic system as a demonstration project in the challenging
conditions found in much of Charlton County; and 3) Conduct a public
outreach campaign to support the septic management strategy.
Implementation of this project will reduce bacteria and BOD loadings.

500 Brochures;
25 Maint. Agreements

BMP 14: University of Georgia River Basin Center Septic System
Retrofit Program

Coordinate with local landowners to restrict access to local waterways
(e.g., buffers, native vegetative fencing, install watering holes/feeding
stations for animal access away from streams, etc.)

Charlton
County
NRCS

Staff Time +
$50,000

Property
Owners &
319(h) Grant
Funding
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BMPs installed.
Livestock related
DNA counts reduced.

BMP installation; and
continued monitoring

BMP 16: Animal/Livestock Management and Restricting Access to
Waterways

Identify priority sites
and apply for grant

Hydrologic Restoration/Protection
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Funding
Source

Evaluation Measure

NPDES Permit
Compliance

Long (5 – 10 yr)

Cost

Mid (2 – 5 yr)

Responsible
Agency

Best Management Practice

Short (<2 yr)

Milestone

New permit issued

Monthly
Certification

DNA Testing and 3
Geomeans

N/A

Regular 5-year
Monitoring

Establish Task Force; Hold
Law Enforcement Training

100% of Litterers Fined

100% of Litterers Fined

Water Quality Standards and Monitoring

The City of Folkston has an NPDES Discharge permit for its WPCP. The
discharge standards associated with these permits should be consistent
with the recommendations of the Spanish Creek TMDLs and any future
EPD standards. City of Folkston will continue to operate their WPCPs to
remain compliant with these permits.

EPD

Staff Time

State Funding

Charlton
County,
Folkston,
Homeland,
SMRMC, SMRK,
EPD

$35,000 for
intensive
sampling
(DNA and
geomeans);
$15,000 for
regular
geomean
sampling

CIG or 319(h)
Grant Funding,
EPD

3 Geomeans Annually.

General Fund,
Grants

Taskforce Developed.
Litterers fined.

BMP 18: Implement Long-Term Monitoring Recommendations
Long-term monitoring recommendations have been included in this
WMP. They include recommendations to monitor bacteria levels in the
Spanish Creek and its tributaries. This data will be used to identify trends
in bacteria levels that could indicate the success or lack thereof of
recommended BMPS. Additional recommendations have been made for
monitoring that could help provide more information on the sources of
the bacterial impairment and if they are natural or man-made (via DNA
testing).

Minimum of 12
sampling events,
annually.

Monthly
Certification

BMP 17: NPDES Discharge Permit for Folkston WPCPs

Littering and Illegal Dumping

BMP 19: Establish Illegal Dumping Taskforce
Develop a taskforce with the Sherriff's department to address the
littering and illegal dumping of trash, animal carcasses, and other waste
causing impairments. Enforce ordinances and littering laws. Coordinate
litter enforcement training (workshops offered by “423 Law
Enforcement” Scott Carroll, Georgia DNR game warden).

Charlton
County
Sherriff’s
Department

Staff Time;
Surveillance
Equipment
($10,000);
Law Enforcement Training
($950)
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Number of brochures
distributed.

Long (5 – 10 yr)

Number of public
outreach events.

Addition of Dumping Site
Capacity

General
Funds, CIG
grants,
State Funding

Additional dumping
sites added.

6 Events;
750 Brochures

Charlton
County,
Folkston,
Homeland

Staff Time +
$5,000 for
Supplies/
Materials

Additional resources
published.

Mid (2 – 5 yr)

The County and partners will develop an anti-littering campaign that will
also include public education regarding proper disposal of waste.

Development
of site(s)
(as needed)

General Fund,
Development
Fees

Evaluation Measure

Investigate Need for
Additional Sites or Materials

BMP 21: Public Education and Anti-Littering Campaign

SMRMC, SMRK,
Charlton
County School
System

Staff Time +
$5,000 for
Signage

Funding
Source

4 Events;
500 Brochures

Provide better advertisement of legal disposal locations, and add
additional locations (as needed) for residents to dump hazardous
materials and animal carcasses.

Charlton
County,
Folkston,
Homeland

Cost

Short (<2 yr)

BMP 20: Publicize Proper Disposal Locations and Develop Additional
Locations

Responsible
Agency

Publicize Dumping Locations

Best Management Practice

2 Events;
250 Brochures

Milestone
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Indicators to Measure Progress
The Evaluation Measures associated with each task in the Implementation Plan will reveal any progress that
the responsible parties are making with regard to implementation of the BMPs. Referencing these measures
should provide an indication of specific BMPs that require additional work and/or resources. Periodic
assessment of the implementation schedule and review of evaluation measures will be necessary to
determine whether task milestones are being met.
In addition, a long-term water quality monitoring plan will be implemented as part of this WMP. The results of
this monitoring should indicate trends in bacteria, DO and BOD levels within Spanish Creek and the tributaries
to the listed segment of Spanish Creek. This data will help illustrate any changes (positive or negative) in water
quality within these waterways and will indicate the successful implementation of the BMPs. Lack of
improvement in water quality over time may indicate that the selected BMPs are ineffective, and should be
revised. Alternatively, lack of improvement in water quality may be a result of the natural functions of this
coastal slow-moving stream. Additional monitoring, as recommended by the Data Gaps section, will provide
more information on specific sources of bacteria and the potential natural causes of DO impairment.

Long-term Plan Implementation
The responsible parties will continue to implement BMPs through their respective agency programs, although
implementation may be limited by available funding. It is recommended that this plan be reviewed and/or
revised every five years to determine effectiveness of recommended BMPs and to make revisions as
necessary. However, review of plan accomplishments and continued plan implementation will also be
dependent on available funding.
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TMDL IMPLEMENTATION PLAN
SAINT MARY’S RIVER BASIN
Overview of Spanish Creek Watershed Plan
The Spanish Creek watershed (HUC10 #0307020403) is located in the Saint Mary’s River basin
in Southeast Georgia’s Charlton County near Folkston. The local governments involved in improving
the Spanish Creek watershed are the cities of Folkston and Homeland and the Charlton County Commission. Also involved in the effort are the Southeast Georgia Regional Development Center (SEGa
RDC) in Waycross and the Georgia Department of Natural Resources’ Environmental Protection Division (GADNR-EPD).
Having been determined to be an impaired water body by the State of Georgia, Spanish Creek
from Long Branch to the St. Mary’s River in Charlton County is classified as partially supporting its
designation as fishing water. The Total Maximum Daily Load (TMDL) Implementation Plan for the
Spanish Creek watershed is a collaborative effort of the GADNR-EPD and the SEGa RDC. A TMDL
is the calculation of the maximum amount of a particular pollutant that a water body, river, or stream
can receive and still be safe, healthy, and meet Georgia water quality standards.
According to the Spanish Creek Watershed Total Maximum Daily Load (TMDL) Implementation Plan, the water body suffers from two forms of impairments, Fecal Coliform (FC) and Dissolved Oxygen (DO). To meet current water quality standards, the TMDL Implementation Plan notes
that a 90% reduction in nonpoint source fecal loads is necessary in the Spanish Creek watershed. To
address the DO in Spanish Creek, the TMDL Implementation Plan suggests a 15% reduction in urban
runoff resulting in a decrease of total organic carbon, total nitrogen, and total phosphorus.
Sources of Fecal Coliform in Spanish Creek
The fecal coliform (FC) in the Spanish Creek watershed can be attributed to both point and
nonpoint sources. There are two permitted NPDES discharges of FC into Spanish Creek; they are the
Folkston Water Pollution Control Plant (NPDES GA0037613) and the Folkston Pond (NPDES
GA0027189).
As for the nonpoint sources of FC, pets and organic materials from spray fields deposits fecal
matter on the land that is later transported to the water source via rainfall run-off. Further nonpoint
sources of FC are leaking septic systems and urban development. Fecal Coliform bacteria from urban
areas may originate from various sources including unchecked runoff through storm water sewers,
unlawful discharges of sanitary waste, and runoff from improper disposal of waste materials. In addition, overflowing sanitary sewers and leaking collection lines as a secondary source of FC in the watershed.
Contributors to Impaired Dissolved Oxygen in Spanish Creek
There are numerous nonpoint sources of oxygen demanding substances in the Spanish Creek
watershed. These sources include surface storm runoff of chemicals and fertilizers from residential
areas as well as silviculture operations. Also, leaking and overflowing septic systems, unchecked runoff from development sites, organic material from lawns and city/county maintenance operations, pet
excrement, and laundry and automotive care products are all contributing to the DO impairment in
Spanish Creek.
In addition to the aforementioned sources, many Southeast Georgia streams, including Spanish
Creek, are slow-flowing, “blackwater” bodies. The dark water coloration is due to adjacent wetland
areas having organically rich bottom sediments that flow to the stream, as well as leaf litterfall. These
factors also have an effect on DO.
As for point sources, the permitted discharges, as well as leaks, from the Folkston Water Pollution Control Plant (NPDES GA0037613) and the Folkston Pond (NPDES GA0027189) contribute to
the dissolved oxygen.
Developing the Plan and Stakeholder Involvement
The SEGaRDC has worked closely with GADNR-EPD to develop the TMDL Implementation
Plan for the Spanish Creek watershed. Each agency has been diligent in making sure that the strategy
includes an action plan, education/outreach activities, stakeholders, pollutant sources, and potential

TMDL IMPLEMENTATION PLAN
SAINT MARY’S RIVER BASIN
Overview of Spanish Creek Watershed Plan
funding resources. Stakeholders, including local government officials, landowners, industrial representatives and interest groups, have played a vital role in the plan’s preparation. In fact, needed input
was received during a meeting on October 7, 2002, with the St. Marys River Management Committee. This diverse group is comprised of both public and private sector representatives whose main
concern is saving the St. Mary’s River. Stakeholders offer valuable information and data regarding
their community and the impaired water bodies and can provide insight and/or implement management measures.
Monitoring Plan
The monitoring plan will determine the effectiveness of the target TMDL and the management
measures being implemented to meet water quality standards. Water quality testing is scheduled to
begin in 2003. A voluntary septic system inspection program to encourage routine maintenance of
septic systems is proposed to begin in December 2005.
Management Practices
The Implementation Plan lists management measures that have been or will be implemented to
achieve water quality standards and the load reductions established in the TMDL. The management
measures, including regulatory or voluntary actions or other controls by governments or individuals,
specifically apply to the Fecal Coliform and Dissolved Oxygen in the Spanish Creek watershed. The
following management practices are included in the TMDL Implementation Plan:
• Septic tank management
• Pet excrement disposal and management program
• Automotive product care disposal and management program
• Lawn and garden poison care disposal and management care program
• Household cleaner care disposal and management program
• Sewer management program
• Spill/discharge control and cleanup program
Projected Attainment Date
The projected date to attain and maintain water quality standards in the Spanish Creek watershed is 2012, which is within 10 years of the acceptance of the TMDL Implementation Plan by the
Environmental Protection Division.
Conclusion
TMDL Implementation Plans are platforms for establishing a course of actions to restore the quality of
impaired water bodies in a watershed. They are intended as a continuing process that may be revised
as new conditions and information warrant. Procedures will be developed to track and evaluate the
implementation of the management practices and activities identified in the plans. Once restored, appropriate management practices and activities will be continued to maintain the water bodies.
Through this intergovernmental partnership and the collaboration with the private stakeholders, the
Spanish Creek watershed TMDL Implementation Plan is sure to succeed.
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SOUTHEAST GEORGIA RDC
Charlton County
City of Homeland
City of Folkston
TMDL Implementation Plans are platforms for establishing a course of action
to restore the quality of impaired water bodies in a watershed. They are
intended as a continuing process that may be revised as new conditions and
information warrant. Procedures will be developed to track and evaluate the
implementation of the management practices and activities identified in the
plans. Once restored, appropriate management practices and activities will be
continued to maintain the water bodies. With input from appropriate
stakeholder groups, a TMDL Implementation Plan has been developed
for a cluster of impaired waterbodies and the corresponding pollutants.
The impaired streams are located in the same sub-basin identified by a
HUC10 code (Figure 1).
This Implementation Plan addresses an action plan, education/outreach
activities, stakeholders, pollutant sources, and potential funding resources
affecting the sub-basin. In addition, the Plan describes (a) regulatory and
voluntary practices/control actions (management measures) to reduce target
pollutants, (b) milestone schedules to show the development of the
management measures (measurable milestones), (c) a monitoring plan to
determine the efficiency of the management measures and measurable
milestones, and (d) criteria to determine whether substantial progress is being
made towards reducing pollutants in impaired waterbodies. The overall goal
of the Plan is to define a set of actions that will help achieve water quality
standards in the state of Georgia. Following this section is information
regarding individual impaired streams.
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Figure 1

Impaired Waterbody*

Impaired Stream Location

Impairment

1. Spanish Creek

Long Branch to Saint Mary’s River

Fecal Coliform (FC)
Dissolved Oxygen (DO)

*These Waterbody Numbers are referenced throughout the Implementation Plan.
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Local Watershed Governments

Action Plan for Spanish Creek Watershed

Watershed: Spanish Creek
HU10: #0307020403
WHAT CAN I DO?

POLLUTANT:
X Dissolved Oxygen (DO)
X Fecal Coliform (FC)
Sediment

SOURCE:
X Industrial
X

Urban

___Agriculture

EFFECT:
X

Habitat

X Recreation
X Drinking Water

At Home: Community, School

Septic Tank Management:

Automotive Care:

a. Prevent soil contamination.
b. Prevent waste runoff.
c. Routine and regular maintenance of septic
system.

a. Regular maintenance of fleet vehicles, check
for leaks and the proper disposal of fluids at
approved locations.
Lawn and Garden Care: Ensure that
contracted lawn services adhere to:
a. Proper yard maintenance.
b. Proper disposal of organic and non-organic
yard by-products.
c. Proper precautions and correct usage of
chemical and fertilizers.

Pet Excrement Disposal:
a. Properly dispose of pet excrement.

Automotive Care:
Metals

X_ Forestry

Fish Consumption Guidelines
(FCG)

X Residential

Other (Please List)

X Other (Please List)

X

Aesthetics
Other (Please List)

a. Regular maintenance, check for leaks and
the proper disposal of fluids at approved
locations.

Lawn and Garden Care:
a. Proper yard maintenance.
b. Proper disposal of organic and nonorganic yard by-products.
c. Proper precautions and correct usage of
chemical and fertilizers.

Household Cleaners:
a. Proper disposal of household chemicals.
b. Correct usage of chemicals.

Sewer management:
a. Routine visual inspections and report leaks
if noted.

(1) City of Folkston’s
spray field located
approximately 500
meters NE of Spanish
Creek.

At Work: Business, Government

Spill/Discharge Control and
Cleanup:
a. Control and cleanup spills according to
instruction of manufacturer.

Miscellaneous Product Care:
a. Control and cleanup spills according to
instruction of manufacturer.

Trash Pickup:
a. Visually inspect containers and report
damage or leaks.
b. Keep container secure at all times.
c. Ensure that trash is picked up on a regular
schedule.

Commercial Chemical Cleaners:
a. Proper disposal of commercial chemicals.
b. Correct usage of chemicals.
c. Inform all employees of MDSS.

Sewer management:
a. Routine visual inspections and report leaks
if noted.

Spill/Discharge Control and
Cleanup:
a. Control and cleanup spills according to
instruction of manufacturer.

Miscellaneous Product Care:
a. Control and cleanup spills according to
construction of manufacturer.

Trash Pickup:
a. Visually inspect containers and report
damage or leaks.
b. Keep container secure at all times.
c. Ensure that trash is picked up on a regular
schedule.

Forestry: Best Management
Practices (BMPs)
a. Streamside Management Zones (SMZS)
b. Road building-Prevents soil erosion

Watershed: Spanish Creek
HU10: #0307020403

INFORMATION/EDUCATION/OUTREACH ACTIVITIES
An education/outreach component will be used to enhance public understanding of and participation in implementing the TMDL Implementation Plan.
List of all previous and planned information/education/outreach activities.
Responsible Organization Or Entity

Southeast Georgia Regional Development
Center, Fred Carpenter
EPD Coastal District, Frank VanArsdale
EPD Coastal District, Frank VanArsdale
Georgia Forestry Commission, Stan Moore
NRCS, 7 Rivers RC&D, Luther Jones
University of Georgia Extension Agent,
Terry Thigpen
Southeast Georgia Regional Development
Center (RDC), Coastal District DNR/EPD

Description

Impacted
Waterbodies*

Ordinance/Regulation Review for the City of
Folkston, Homeland and Charlton County
Best Management Practices (BMPs) for
Industry
BMPs for Water Quality
BMPs for Forestry
BMPs for Agricultural
BMPs for Agricultural

1
1

Southeast Georgia RDC is assisting local
governments with a Water Committee. The
Committee has been operational for 9 months.
One project that the committee would like to
undertake is educational videotape for
Residential and Urban BMPs. The committee
believes that the key to quality water is behavior
modification through education. This will be
collaborative effort between DNR/EPD,
Southeast Georgia RDC, Water Committee and
Local Governments.

1

Target Audience

Anticipated
Dates (MM/YY)

1

Local Governments

Ongoing

1

Business Community

Ongoing

1
1

Business Community
Forestry Industry/Private
Land Owner
Agricultural Industry
Agricultural Industry

Ongoing
Ongoing

Local Governments and
Citizens

12/2004

Ongoing
12/2003

Watershed: Spanish Creek
HU10: #0307020403
Saint Mary’s Watershed Committee,
George Varn

Organization to Protect the Saint Marys River
Basin.

1

Southeast Georgia Regional Development
Center, Fred Carpenter

Comprehensive Plan Update. Will assist local
government in addressing Land Use Issues and
growth in Charlton County.
Will assist Dr. Joe Richardson in the
introduction of the Adopt-A-Stream program
into Charlton County. Dr. Joe Richardson is a
Marine Biology Professor at Armstrong State
College.
Southeast Georgia RDC will, with the
assistance of Julie Vann, Coastal Conservation
Resources, and NRCS, seek funds to assist
Charlton County in the development of Storm
Water Pollution Prevention Plan (SWPPP)

1

Adopt-A-Stream, Dr. Joe Richardson

Southeast Georgia Regional Development
Center, Fred Carpenter

Ongoing

1

Individuals, local
governments
representatives and state
governments.
Local Governments and
Citizens Action
Committees
Citizens

03/2003

1

Local Government

1/2003

12/2003-06/2004

_______________
Watershed: Spanish Creek
HU10: #0307020403

STAKEHOLDERS
EPD encourages public involvement and the active participation of stakeholders in the process of improving water quality. Stakeholders can provide valuable
information and data regarding their community and the impaired water bodies and can provide insight and/or implement management measures.
List of local governments, agricultural organizations or significant landholders, commercial forestry organizations, businesses and industries, and local
organizations including environmental groups and individuals with a major interest in this watershed.
Name/Organization

George W. Varn, Jr.
Turpentine & Cattle Company
Dean Woehrle, St. Mary’s River
Management Committee
Dixie M. McGurn, Mayor
City of Folkston
Theron Aldridge, Public Works Supervisor,
City of Folkston
Austin Hickox, Mayor, City of Homeland
Jerry Daulbaugh, Water Dept. Superintendent
City of Homeland
Jessie Smith, Chairman, Charlton County
Steve Nance, County Admin.
Charlton County
Dr. Joe Richardson, Marine Sciences
Program, Savannah State
Stan Moore, Georgia Forestry Commission
Gowen Timber Co. Inc.
Toledo Manufacturing Co.
International Paper
Trish Gramajo, Land Protection Coordinator,
The Nature Conservancy
Bill Wikoff, International Paper
Fredrick E. Carpenter, Southeast Georgia
RDC

Address

City

State

Zip

Phone

E-Mail

P.O. Box 4488

Jacksonville

FL

32201

904-910-2653

N/A

P.O. Box 5007

Callahan

FL

32011

904-910-2531

N/A

103 North First St.

Folkston

GA

31537

912-496-2563

N/A

103 North First St.

Folkston

GA

31537

912-496-2563

N/A

607 PA Ave.
607 PA Ave.

Homeland
Homeland

GA
GA

31537
31537

912-496-7332
912-496-7332

N/A
N/A

100 S. Third St.
100 S. Third St.

Folkston
Folkston

GA
GA

31537
31537

912-496-2549
912-496-2549

N/A
N/A

P.O. Box 20583

Savannah

GA

31404

912-356-2809

Richards@savstate.edu

2764 E. Baker Hwy
108 Okefenokee Dr.
109 N. Third
3131 Brown Dr.
45 W. Bay St., Suite 202

Douglas
Folkston
Folkston
Waycross
Jacksonville

GA
GA
GA
GA
FLA

31537
31537
31503
32202

912-389-4045
912-462-2571
912-462-2571
912-283-2717
904-598-0004

smoore@GFC.STATE.GA.US
N/A
N/A
N/A

6508 New Jesup Highway
1725 South Georgia
Parkway, West

Brunswick
Waycross

GA
GA

31523
31503

912-265-1378
912-285-6097

Bill.wikoff@ipaper.com
fecsegardc@accessatc.net

www.nature.org

_______________
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WATER BODIES/STREAMS COVERED IN THIS PLAN
These impaired streams are located in the same sub-basin identified by a HUC10 code. Most of the information contained in this section comes from the 303(d)
list and has been completed by employees of the EPD Water Protection Branch. Data that placed the streams on the 303(d) list will be provided upon request.

Waterbody Name #1

Location

Miles/Area
Impacted

Use Classification

Fishing

Spanish Creek

Long Branch to Saint Mary’s River

4 miles

Primary County

Secondary County

Second RDC

Charlton

NA
Water Quality Standards

Required Load Reduction

FC

1,000 per 100 ml (geometric mean NovApril) and 200 per 100 ml (geometric
mean May-Oct)
DO: 5 mg/L (daily)-4 mg/L (minimum)
Natural Water Quality Standard
DO: 4.598mg/L (minimum)

90%

Contributing to DO

UR: 15% TOC, TN, TP

TOC=Total Organic Carbon (lb/yr), TN=Total Nitrogen (lb/yr), TP=Total Phosphorus (lb/yr)

PS
Source (Point/ Nonpoint)

NA

Pollutants

Partially Supporting/
Not Supporting (PS/NS)

Urban Runoff (UR)
TMDL ID

Date TMDL Established

July 2001
December 2001

_______________
Watershed: Spanish Creek
HU10: #0307020403

POLLUTANT SOURCES
It is important to recognize the potential source(s) causing water quality impairment. Each source must be controlled to comply with target TMDL/Load
Allocations for each pollutant. Included is a description of how the sources contribute to the impairment and the waterbody that is impaired. List of major
nonpoint source categories and sub-categories or individual sources (Urban Runoff, Agriculture, Forestry, Municipal Sewage Treatment Plant )
Sources of Pollutants

Description of Contribution To Impairment

Pollutant

Fecal Coliform/
Dissolved Oxygen

Impacted
Waterbodies*

Folkston Water Pollution
Control Plant (NPDES
GA0037613)
Folkston Pond
(NPDES GA0027189)

Wastewater Discharge and Leaks

1

Wastewater Discharge and Leaks

1

Fecal Coliform/
Dissolved Oxygen

Leaking Septic Systems

Effluent leakage due to malfunctioning sewage systems and
leaking collection lines.

1

Dissolved Oxygen

Urban Development

1

Dissolved Oxygen

Land Disturbing Activities

Fecal
Coliform/Dissolved
Oxygen

Pet Excrement

Dissolved Oxygen

Organic Materials From
Lawns, City and County
maintenance operation and
Silvicultural Operations

Unchecked runoff through storm water sewers: (1)
Discharges of sanitary waste and (2) Improper disposal of
waste materials
Unchecked runoff from developing/developed sites: (1)
Discharges of sanitary waste, (2) Improper disposal of waste
materials and (3) Introduction of sediments into waterways.
(Sediments change the mechanics of the waterway by
reducing flow rates)
Pet excrement is deposited on the ground in residential,
urban and rural areas. During routine lawn maintenance
(watering) or during periods of precipitation the excrement
is washed away into nearby drainage system and/or
waterways.
Yard trimmings, leaves, branches and chipping materials
that are not properly secured or disposed are washed away
into nearby drainage systems and/or waterways.

Fecal Coliform/
Dissolved Oxygen

1

1

1

_______________
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Sources of Pollutants

Description of Contribution To Impairment

Pollutant

Dissolved Oxygen

Parking Areas and Roads:
Residential, Cities of
Folkston and Homeland

Dissolved Oxygen

Laundry Care Products

Dissolved Oxygen/
Fecal Coliform

Spill/Discharge of Raw
Sewage

Dissolved Oxygen

Improper Methods of Trash
Collection and Disposal

Dissolved Oxygen

Automotive Product Care

Dissolved Oxygen

Chemical/Fertilizer
Applications, Residential
and Silvicultural
applications of chemical by
aerial and/or broadcast
means
Lateral Leaf Litter

Dissolved Oxygen

Automobile fluids leaking onto hard or soft surfaces are not
properly treated and disposed of. During routine
maintenance of surface (cleansing) or precipitation these
substances are washed away into nearby drainage systems
and/or waterways.
Detergents are emptied into the septic system, unto ground,
or deposited into unapproved drainage/septic systems.
During periods of precipitation these chemicals are washed
away into nearby drainage systems and/or waterways.
Spillage and unauthorized discharges that are not properly
contained and/or decontaminated correctly are left on
surface(s) to be washed away during periods of precipitation
or routine maintenance (washing) of vehicles or other
collection apparatuses or containers.
Spillage and incorrect disposal techniques place substances
on surfaces to be washed into drainage system or waterway
during precipitation or routine maintenance of vehicles or
other collection apparatuses.
Fluids, materials associated with auto repairs and chemical
absorbent materials that are not properly disposed of are
placed on surfaces to be washed into drainage system or
dumped illegal into drainage systems.
Residential Chemical/Fertilizer (Nitrates and Phosphates)
runoff increases the natural eutrophication rates in streams
and creeks, and contributes to impaired DO by producing a
carbonaceous chemical reacting with 02.
Leaves from floodplains are introduced into waterway when
flooding occurs. Decrease in Oxygen due to decomposition
of organic materials.

Impacted
Waterbodies*

1

1

1

1

1

1

1

_______________
Watershed: Spanish Creek
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Sources of Pollutants

Description of Contribution To Impairment

Pollutant

Dissolved Oxygen

Wetlands

Dissolved Oxygen

Direct Leaf Litter

Dissolved Oxygen

Manufacturing/Industrial
Effluent Discharges

Dissolved Oxygen

Forested Woodlands and
Terrain

Dissolved Oxygen

Storm Water Runoff

Impacted
Waterbodies*

Wetland areas often contribute to high organic (leaf litterfall,
decomposing plants) loading, slow flows (due to minimum
topographic relief) and elevated temperatures in a surface
water system that results in conditions where the dissolved
oxygen is naturally lower and cannot meet the criteria
without reductions in the natural nutrient and carbon loads.
Usually reduction in natural forest or wetlands contributions
is not feasible, practicable or desirable through conventional
best management practices.
Leaves are introduced into the waterway by falling from
overhanging branches, limbs and trees.

1

Runoff from thermal discharges raise the temperature of the
water lowering its oxygen content.

1

Heavily forest and wetland often contribute to high
organic (leaf litterfall, decomposing plants) loading and
slow flows (due to minimum topographical relief) in a
surface water system that result in conditions where the
dissolved oxygen is naturally lower and cannot meet the
numeric criteria without reductions in the natural nutrient
and carbon loads. Usually reduction in natural forest or
wetlands contributions is not feasible, practicable or
desirable through conventional best management
practices.
Storm water runoff is part of a natural hydrologic process.
However, human activities, particularly urbanization and
associated industrial activities, can alter natural drainage
patterns and add pollutants to rivers, and streams. Impact
is a decline in fish and restrictions on swimming.

1

1

1

_______________
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MANAGEMENT MEASURES, MEASURABLE MILESTONES AND SCHEDULE
(i.e. Local codes and ordinances, Erosion and Sedimentation Control, Storm Water Management, Local water resource monitoring)
The following table lists management measures that have been or will be implemented to achieve water quality standards and the load reductions established in the
TMDL. The management measures, including regulatory or voluntary actions or other controls by governments or individuals, specifically apply to the pollutant
and the waterbody for which the TMDL was written. A description is provided of how these management measures are/will be accomplished through reliable and
effective delivery mechanisms, and how these management measures are/will help achieve the target TMDL. Included is the source of the pollutant,
anticipated/past effectiveness of the management measure (very effective, somewhat effective, not effective), the current status (i.e. enforced, in-progress,
planning), and measurable milestones and schedule. Milestones are used to measure progress in attaining water quality standards and to determine whether
management measures are being implemented.
Regulation/Ordinance or
Management Measure

NPDES Permit
Pollutant(s) Affected

Responsible Government,
Organization or Entity

Georgia EPD
Sources of
Pollutant(s)

Description

City of Folkston Water Pollution Control
Plant

Impacted
Waterbodies*

FC & DO

1

Measurable Milestones

Regulation/Ordinance or
Management Measure

NPDES Permit GA0027189

06/03/02

FC & DO
Measurable Milestones
Refer to Permit GA0027189

Modified: June
2002

Enforced

Regulatory

03/04/06

Comments

N/A
Description

Georgia EPD

City of Folkston Pond

Sources of Pollutant(s)

Regulatory/
Voluntary

Anticipated or Past Effectiveness

Responsible Government,
Organization or Entity

Pollutant(s) Affected

Status

Within 18 months of final TMDL, EPD will modify
those permits that need to include TMDL limits.

Schedule
Start
End

Refer to Permit GA0037613

Enacted/
Projected Date

Impacted
Waterbodies*
1
Schedule
Start
End
06/03/02 06/02/07

Enacted/
Projected Date

Reissued:
June 2002

Anticipated or Past Effectiveness
Within 18 months of final TMDL, EPD will modify
those permits that need to include TMDL limits.
Comments
N/A

Status

Regulatory/
Voluntary

Enforced

Regulatory

_______________
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Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

Georgia Water Quality Control Act
Georgia Groundwater Use Act
Georgia Erosion & Sedimentation Act
Georgia Comprehensive Planning Act
Georgia River Basin Management
Planning Act
Georgia Storm Water Permitting
Program
Georgia Zero Tolerance Policy
Georgia River Basin Permitting
Strategy

Pollutant(s) Affected

Dissolved Oxygen &
Fecal Coliform

Georgia DNR EPD

Sources of
Pollutant(s)

Compliance with regulations to control water
pollution including identification and
implementation of Best Management Practices

Enacted/
Projected Date

Status

Laws authorizing Georgia EPD to control
water pollution, eliminate phosphate
detergents and regulate sludge disposal; to
require permits for agricultural ground and
surface water withdrawals; to prohibit
siltation of state waters by land disturbing
activities and require undisturbed buffers
along state waters; to require land-use
plans that include controls to protect
drinking water supply sources and
wetlands; to require river basin
management plans on a rotation schedule
for all major river basins; to require storm
water discharge permits for certain
industrial activities, construction sites and
municipal storm sewer systems; to require
enforcement actions for all sanitary sewer
system spills/effluent limit violations from
wastewater facilities; to review and permit
all dischargers with TMDL evaluations and
new waste load allocations.

11/64

Enforced

Impacted
Waterbodies*

Ungoverned point
source discharge and
nonpoint source runoff
pollution loads.

Measurable Milestones

Description

1

Schedule
Start
End

11/64

Continuous

Anticipated or Past
Effectiveness

Effective

Comments

N/A

Regulatory/
Voluntary

Regulatory

_______________
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Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

Septic Tank Management

Individual

Pollutant(s) Affected

Fecal Coliform
Dissolved Oxygen

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Untreated effluent from
malfunctioning septic
system

1

Effective if BMP is
implemented

Regulation/Ordinance or
Management Measure

Schedule
Start
End
12/2004 Continuous

Responsible Government,
Organization or Entity

Pet Excrement Disposal and
Management Program

Fecal Coliform
Dissolved Oxygen

Routine septic system maintenance
prevents soil contamination, waste runoff
and improves soil and water quality.

Sources of
Pollutant(s)

Measurable Milestones
Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen and
Fecal Coliform in the impacted waterway.

Pollutant(s) Affected

Description

Individual

Description

Encourages individuals to correctly
dispose of pet excrement.

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Pet Excrement

1

Effective if BMP is
implemented

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen and
Fecal Coliform in the impacted waterway.

Schedule
Start
End

12/2004

Continuous

Status

12/2004

Planning

Enacted/
Projected Date

Status

12/2004

Planning

Regulatory/
Voluntary

Voluntary

Comments
University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Sources of
Pollutant(s)

Measurable Milestones

Enacted/
Projected Date

Comments

University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Regulatory/
Voluntary

Voluntary

_______________
Watershed: Spanish Creek
HU10: #0307020403
Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

Power Equipment, Commercial,
Industrial, and Personal, Product
Care Disposal and Management
Program
Pollutant(s) Affected

Dissolved Oxygen

Individual

Description

Encourages individuals to properly dispose
of materials that are related to the repair
and routine maintenance of automobiles.

Sources of
Pollutant(s)

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Car washes, mechanical
repair and maintenance
shops, and individual
home auto maintenance
and/or repair.

1

Effective if BMP is
implemented

Measurable Milestones

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen in
the impacted waterway.

Schedule
Start
End

12/2004

Continuous

Comments

University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Enacted/
Projected Date

12/2004

Status

Planning

Regulatory/
Voluntary

Voluntary

_______________
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Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

Description

Enacted/
Projected Date

Status

Individual

Encourages individuals to properly dispose
of Lawn and Garden chemicals.

12/2004

Planning

Lawn and Garden Poison Care
Disposal and Management
Program
Sources of
Pollutant(s)

Pollutant(s) Affected

Dissolved Oxygen

1

Effective if BMP is
implemented

Schedule
Start
End

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen in
the impacted waterway.

Regulation/Ordinance or
Management Measure

12/2004

Continuous

Comments

Description

Enacted/
Projected Date

Status

Individual

Encourages individuals to properly dispose
of household chemicals.

12/2004

Planning

Sources of
Pollutant(s)

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Household Chemicals

1

Effective if BMP is
implemented

Measurable Milestones

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen in
the impacted waterway.

Schedule
Start
End

12/2004

Continuous

Voluntary

University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Responsible Government,
Organization or Entity

Household Cleaner Care Disposal
and Management Program
Dissolved Oxygen

Anticipated or Past
Effectiveness

Lawn & Garden
Herbicides and
Pesticides.

Measurable Milestones

Pollutant(s) Affected

Impacted
Waterbodies*

Regulatory/
Voluntary

Comments

University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Regulatory/
Voluntary

Voluntary

_______________
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Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

Description

Enacted/
Projected Date

Status

Individual

Encourages individuals to routinely inspect
sewage system on property.

12/2004

Planning

Sewer Management Program
Pollutant(s) Affected

Sources of
Pollutant(s)

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Dissolved Oxygen &
Fecal Coliform

Leaking Sewage Lines

1

Effective if BMP is
implemented

Measurable Milestones

Schedule
Start
End

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen and
Fecal Coliform in the impacted waterway.

Regulation/Ordinance or
Management Measure

Dissolved Oxygen &
Fecal Coliform

Continuous

University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Description

Enacted/
Projected Date

Status

Individual

Encourages individuals to cleanup, control
and/or to report spills.

12/2004

Planning

Sources of
Pollutant(s)

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

1

Effective if BMP is
implemented

Surface Spills or
Uncontrolled
Discharges

Measurable Milestones

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen and
Fecal Coliform in the impacted waterway.

Schedule
Start
End

12/2004

Continuous

Voluntary

Comments

Responsible Government,
Organization or Entity

Spill/Discharge Control and
Cleanup Program
Pollutant(s) Affected

12/2004

Regulatory/
Voluntary

Comments

University of Georgia
Extension Agent must
provide educational
opportunities if BMP is to
become effective.

Regulatory/
Voluntary

Voluntary

_______________
Watershed: Spanish Creek
HU10: #0307020403
Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

Stream Management Zones

GFC

Pollutant(s) Affected

Dissolved Oxygen

Sources of
Pollutant(s)

Encourages Forest Production Operator to
Plan and Implement strategies to prevent
sediments, fluids and nutrients from
entering waterway.
Impacted
Waterbodies*

Fluids, excessive
nutrients and organic
materials

Measurable Milestones

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen in
the impacted waterways.

Description

1
Schedule
Start
End

12/1993

Continuous

Anticipated or Past
Effectiveness

Effective
Comments

GFC must provide
educational opportunities if
BMP is to remain effective.

Enacted/
Projected Date

12/1993

Status

In-Progress

Regulatory/
Voluntary

Voluntary

_______________
Watershed: Spanish Creek
HU10: #0307020403
Regulation/Ordinance or
Management Measure

Responsible Government,
Organization or Entity

BMP Monitoring

GFC

Description

Within watershed will conduct monthly
aerial BMP evaluations to identify recent
forestry practices and conduct BMP audit

Pollutant(s) Affected

Sources of
Pollutant(s)

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Dissolved Oxygen

Silviculture Activities

1

Effective
Schedule
Start
End

Measurable Milestones

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen in
the impacted waterways.
Regulation/Ordinance or
Management Measure

Nutrient Management Program
for Home Owners and
Silvicultural Operations

Pollutant(s) Affected

Dissolved Oxygen

01/2003

Continuous

Enacted/
Projected Date

Status

Regulatory/
Voluntary

01/2003

Current

Voluntary

Regulatory/
Voluntary

Comments

N/A

Responsible Government,
Organization or Entity

Description

Enacted/
Projected Date

Status

NRCS (7 Rivers RC7D), GFC,
and University of Georgia
Extension Service

Encourages and educates users of
fertilizers on the correct usage and amount
needed to maintain high yield and to lessen
the impacts of nitrates and phosphates to
waterways. Reduces NPS of pollution.

1991

In-progrgess

Sources of
Pollutant(s)

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

Nature and manmade
fertilizers

1

Effective

Measurable Milestones

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen in
the impacted waterways.

Schedule
Start
End

1991

Continuous

Comments

NRCS, GFC, and University
of Georgia Extension Agent
must provide educational
opportunities if BMP is to
remain effective.

Voluntary

_______________
Watershed: Spanish Creek
HU10: #0307020403
Regulation/Ordinance or
Management Measure

Storm Water Pollution Prevention
Plan (SWPPP)

Pollutant(s) Affected

Dissolved
Oxygen/Fecal
Coliform

Responsible Government,
Organization or Entity

Southeast Georgia RDC,
Coastal Conservation
Resources, and NRCS

Sources of
Pollutant(s)

Reduction in the measurable amount of pollutants
that contribute to impaired Dissolved Oxygen and
Fecal Coliform loading in the impacted
waterways.

Enacted/
Projected Date

Status

Storm water runoff is part of a natural
hydrologic process. However, human
activities, particularly urbanization and
associated industrial activities, can alter
natural drainage patterns and add
pollutants to rivers, and streams. Impact is
a decline in fish and restrictions on
swimming

06/2003

Planning

Impacted
Waterbodies*

Anticipated or Past
Effectiveness

1

Effective if BMP is
implemented

Storm Water Run Off

Measurable Milestones

Description

Schedule
Start
End

06/2003

Continuous

Comments

Southeast Georgia RDC
will, with the assistance of
Coastal Conservation
Resources, and NRCS, seek
funds to assist Charlton
County in the development
of Storm Water Pollution
Prevention Plan (SWPPP)

Regulatory/
Voluntary

Voluntary

_______________
Watershed: Spanish Creek
HU10: #0307020403

POTENTIAL FUNDING SOURCES

The identification and discussion of dedicated funding is important in determining the economic feasibility of the

above-mentioned management measures.
Funding Source

Section 319 (h) of the Clean Water Act
Greenspace Funds
Small Business Technical Assistance
Program
Environmental Quality Incentive Program
(EQIP)
Unified Watershed Assessment program
Conservation Reserve Enhancement Plan
Section 604(b) Grants

Responsible Authority

EPA/State of Georgia
Georgia Department of Natural
Resources
Georgia Department of Natural
Resources (EPD)
NRCS
NRCS
NRCS
Georgia Department of Natural
Resources

Status

Must Apply
Must Apply
Must Request
Assistance
Must Apply
Must Apply
Must Apply
Must Apply

Anticipated Funding
Amount

Impacted
Waterbodies*

N/A
N/A

1
1

Undetermined-Free
Technical Assistance
N/A

1

N/A
N/A
N/A

1
1
1

1

_______________
Watershed: Spanish Creek
HU10: #0307020403

PROJECTED ATTAINMENT DATE
The projected date to attain and maintain water quality standards in this watershed is 10 years from acceptance of the TMDL Implementation Plan by EPD.

1997

1998

1999

2000

EPD Monitoring
Evaluate TMDL & Attainment Date
Project Attainment

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

_______________
Watershed: Spanish Creek
HU10: #0307020403

MONITORING PLAN
The purpose of this monitoring plan is to determine the effectiveness of the target TMDL and the management measures being implemented to meet water quality
standards. List of previous, current or planned/proposed sampling activities or other surveys. Monitoring data that placed stream on 303(d) list will be provided if
requested.
Name Of Regulation /
Ordinance Or Management
Measure

Organization

Impacted
Waterbodies*

Pollutants

Purpose/Description

Time Frame
Start

TMDL Evaluation

GA EPD/USGS

1

DO/FC

Water Quality Testing
BMP Monitoring

GA EPD
GFC

1
1

DO/FC
DO/FC

Storm Water Pollution
Prevention Plan

Southeast Georgia
RDC, NRCS and
Coastal
Conservation
Resources

1

DO/FC

Water Quality Monitoring

Adopt-A-Stream

1

DO/FC

Tire Program

Coastal District EPD

1

DO

Monitoring data for Georgia
305(b)/303(d) List
Assessment of water quality
Within watershed will conduct
monthly aerial BMP
evaluations to identify recent
forestry practices and conduct
BMP audit.
Southeast Georgia RDC will,
with the assistance of Coastal
Conservation Resources and
NRCS, seek funds to assist
Charlton County, Folkston and
Homeland in the Development
of Storm Water Pollution
Prevention Plan (SWPPP)
Define parameters, provide
record of collection data, assess
effectiveness of TMDL
Implementation Plan and
provide documented annual
visual assessment of
waterbody. This effort will
lead to a database that is based
on significant historical data.
Reduces illegal dumping of
tires, provides opportunities for
increased code enforcement,
improves water qualify.

End

Status (Previous,
Current,
Proposed)

1998

1998

Previous

2003
01/2003

2003
Proposed
Continuous Current

01/2003

01/2004

12/2004

Continuous Proposed

12/2005

Continuous Proposed

Proposed

_______________
Watershed: Spanish Creek
HU10: #0307020403

CRITERIA TO DETERMINE WHETHER SUBSTANTIAL PROGRESS IS BEING MADE
The following set of criteria will be used to determine whether any substantial progress is being made towards reducing pollutants in impaired waterbodies and
attaining water quality standards. Discussion on each criteria is recorded in the space provided. Additional relevant criteria are presented in comments.

- Percent of concentration or load change (monitoring program)
If monitoring results show that it is unlikely that the TMDL will be adequate to meet water quality standards, revision of the TMDL may be necessary.

- Categorical change in classification of the stream (delisting the stream is the goal)

- Regulatory controls or activities installed (ordinances, laws)

- Best management practices installed (agricultural, forestry, urban)

COMMENTS

_______________
Watershed: Spanish Creek
HU10: #0307020403

Prepared By: Fredrick E. Carpenter
Agency:
Southeast Georgia Regional Development Center
Address: 1725 South GA Parkway, West
City:
Waycross
ST: GA ZIP: 31503
E-mail:
fecsegardc@accessatc.net
Date Submitted to EPD:
12/16/02

The preparation of this report was financed in part through a
grant from the U.S. Environmental Protection Agency under
the provisions of Section 106 of the Federal Water Pollution
Control Act, as amended.

Environmental Protection Division of the Department of Natural Resources,
State of Georgia.

TOGETHER WE CAN MAKE A DIFFERENCE!

_______________
Watershed: Spanish Creek
HU10: #0307020403
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1
2
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EXECUTIVE SUMMARY
The State of Georgia assesses its water bodies for compliance with water quality standards
criteria established for their designated uses as required by the Federal Clean Water Act
(CWA). Assessed water bodies are placed into one of three categories with respect to
designated uses: 1) supporting, 2) partially supporting, or 3) not supporting. These water
bodies are found on Georgia’s 305(b) list as required by that section of the CWA that defines
the assessment process, and are published in Water Quality in Georgia every two years. This
document is available on the Georgia Environmental Protection Division (GA EPD) website.
Some of the 305(b) partially and not supporting water bodies are also assigned to Georgia’s
303(d) list, also named after that section of the CWA. Water bodies on the 303(d) list are
required to have a Total Maximum Daily Load (TMDL) evaluation for the water quality
constituent(s) in violation of the water quality standard. The TMDLs in this document are based
on the draft 2004 303(d) listing, which is also available on the GA EPD website. The TMDL
process establishes the allowable pollutant loadings or other quantifiable parameters for a water
body based on the relationship between pollutant sources and instream water quality conditions.
This allows water quality-based controls to be developed to reduce pollution and restore and
maintain water quality.
The State of Georgia has identified three (3) stream segments located in the St. Marys River
Basin as water quality limited due to fecal coliform. A stream is placed on the partial support list
if more than 10% of the samples exceed the fecal coliform criteria and on the not support list if
more than 25% of the samples exceed the standard. Water quality samples collected within a
30-day period that have a geometric mean in excess of 200 counts per 100 milliliters during the
period May through October, or in excess of 1,000 counts per 100 milliliters during the period
November through April, are in violation of the bacteria water quality standard. There is also a
single sample maximum criteria (4,000 counts per 100 milliliters) for the months of November
through April. The water use classification of all of the impacted streams is Fishing.
An important part of the TMDL analysis is the identification of potential source categories.
Sources are broadly classified as either point or nonpoint sources. A point source is defined as
a discernable, confined, and discrete conveyance from which pollutants are or may be
discharged to surface waters. Nonpoint sources are diffuse, and generally, but not always,
involve accumulation of fecal coliform bacteria on land surfaces that wash off as a result of
storm events.
The process of developing fecal coliform TMDLs for the St. Marys River Basin listed segments
includes the determination of the following:
•
•
•

The current critical fecal coliform load to the stream under existing conditions;
The TMDL for similar conditions under which the current critical load was
determined; and
The percent reduction in the current critical fecal coliform load necessary to achieve
the TMDL.

The calculation of the fecal coliform load at any point in a stream requires the fecal coliform
concentration and stream flow. The availability of water quality and flow data varies
considerably among the listed segments. The Loading Curve Approach was used to determine
the current fecal coliform load and TMDL. The fecal coliform loads and required reductions for
each of the listed segments are summarized in the table below.
Georgia Environmental Protection Division
Atlanta, Georgia
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Fecal Coliform Loads and Required Fecal Coliform Load Reductions

Stream Segment

Current
Load
(counts/
30 days)

TMDL Components
WLA
(counts/
1
30 days)

WLAsw
(counts/
30 days)

LA
(counts/
30 days)

MOS
(counts/
30 days)

TMDL
(counts/
30 days)

Percent
Reduction

Corn House Creek

7.77E+13

3.15E+13

3.50E+12

3.50E+13

55

Horsepen Creek

9.90E+11

2.97E+11

3.30E+10

3.30E+11

67

Spanish Creek

5.17E+13

1.59E+13

1.77E+12

1.77E+13

66

5.92E+10

1

Notes: The assigned fecal coliform load from each NPDES permitted facility for WLA was determined as the product of the fecal coliform permit limit and the facility average
monthly discharge at the time of the critical load.
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Management practices that may be used to help reduce fecal coliform source loads include:
•
•
•

Compliance with NPDES permit limits and requirements;
Adoption of NRCS Conservation Practices; and
Application of Best Management Practices (BMPs) appropriate to reduce nonpoint
sources.

The amount of fecal coliform delivered to a stream is difficult to determine. However, by requiring
and monitoring the implementation of these management practices, their effects will improve stream
water quality, and represent a beneficial measure of TMDL implementation.

Georgia Environmental Protection Division
Atlanta, Georgia
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1.0 INTRODUCTION
1.1

Background

The State of Georgia assesses its water bodies for compliance with water quality standards
criteria established for their designated uses as required by the Federal Clean Water Act
(CWA). Assessed water bodies are placed into one of three categories with respect to
designated uses: 1) supporting, 2) partially supporting, or 3) not supporting. These water
bodies are found on Georgia’s 305(b) list as required by that section of the CWA that addresses
the assessment process, and are published in Water Quality in Georgia every two years. This
document is available on the Georgia Environmental Protection Division (GA EPD) website.
Some of the 305(b) partially and not supporting water bodies are also assigned to Georgia’s
303(d) list, also named after that section of the CWA. Water bodies on the 303(d) list are
required to have a Total Maximum Daily Load (TMDL) evaluation for the water quality
constituent(s) in violation of the water quality standard. The TMDLs in this document are based
on the draft 2004 303(d) listing, which is also available on the GA EPD website. The TMDL
process establishes the allowable loading of pollutants or other quantifiable parameters for a
water body based on the relationship between pollution sources and in-stream water quality
conditions. This allows water quality based controls to be developed to reduce pollution and
restore and maintain water quality.
The list identifies the waterbodies as either partially supporting or not supporting their
designated use classifications, due to exceedances of water quality standards for fecal coliform
bacteria. Fecal coliform bacteria are used as an indicator of the potential presence of
pathogens in a stream. Table 1 presents the streams of the St. Marys River Basin included on
the draft 2004 303(d) list for exceedances of the fecal coliform standard criteria. One stream
segment was listed as partially supporting its designated use and two stream segments were
listed as not supporting their designated use.
1.2

Watershed Description

The St. Marys River Basin is located in the southeastern part of Georgia, occupying an
area of approximately 1,500 square miles with approximately 765 square miles of the basin in
Georgia. The basin lies within the Coastal Plain physiographic province, which extends
throughout the southeastern United States. The St. Marys River drains into the Atlantic Ocean.

Table 1. Water Bodies Listed for Fecal Coliform Bacteria in the St. Marys River Basin
Stream Segment

Location

Segment
Designated
Length
Listing
Use
(miles)

Corn House Creek

Upstream St. Marys River (Charlton Co.)

7

Fishing

NS

Horsepen Creek

Headwaters to St. Marys River (Camden Co.)

4

Fishing

NS

Spanish Creek

Long Branch to St. Marys River (Charlton Co)

4

Fishing

PS

Notes:
PS = Partially Supporting designated uses
NS = Not Supporting designated uses

Georgia Environmental Protection Division
Atlanta, Georgia
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The St. Mary River Basin is comprised of one USGS Hydrologic Unit Code (HUC). Figure 1
shows the location of the basin, the listed segments within the basin, and the associated
counties.
The land use characteristics of the St. Marys River Basin watershed were determined using
data from the National Land Cover Dataset (NLCD) for Georgia. This coverage was produced
from Landsat Thematic Mapper digital images developed in 1995. Land use classification is
based on a modified Anderson level one and two system. Table 2 lists the watershed land
coverage distribution of the 3 stream segments on the 303(d) list.
1.3

Water Quality Standard

The water use classification for the listed stream segments in the St. Marys River Basin is
Fishing. The criterion violated is listed as fecal coliform. The potential cause(s) listed include
urban runoff, nonpoint sources, and municipal facilities. The use classification water quality
standards for fecal coliform bacteria, as stated in the State of Georgia’s Rules and Regulations
for Water Quality Control, Chapter 391-3-6-.03(6)(c)(iii) (GA EPD, 2004), are:
Bacteria: For the months of May through October, when water contact recreation activities are expected to
occur, fecal coliform not to exceed a geometric mean of 200 per 100 ml based on at least four
samples collected from a given sampling site over a 30-day period at intervals not less than 24
hours. Should water quality and sanitary studies show fecal coliform levels from non-human
sources exceed 200/100 ml (geometric mean) occasionally, then the allowable geometric mean
fecal coliform shall not exceed 300 per 100 ml in lakes and reservoirs and 500 per 100 ml in free
flowing freshwater streams. For the months of November through April, fecal coliform not to exceed
a geometric mean of 1,000 per 100 ml based on at least four samples collected from a given
sampling site over a 30-day period at intervals not less than 24 hours and not to exceed a
maximum of 4,000 per 100 ml for any sample. The State does not encourage swimming in surface
waters since a number of factors, which are beyond the control of any State regulatory agency,
contribute to elevated levels of fecal coliform. For waters designated as approved shellfish
harvesting waters by the appropriate State agencies, the requirements will be consistent with those
established by the State and Federal agencies responsible for the National Shellfish Sanitation
Program. The requirements are found in the National Shellfish Sanitation Program Manual of
Operation, Revised 1988, Interstate Shellfish Sanitation Conference, U. S. Department of Health
and Human Services (PHS/FDA), and the Center for Food Safety and Applied Nutrition. Streams
designated as generally supporting shellfish are listed in Paragraph 391-3-6-.03(14).
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Table 2. St. Mary’s River Basin Land Coverage

Spanish Creek

Georgia Environmental Protection Division
Atlanta, Georgia

6
(0.0)
155
(2.3)
1,383
(2.8)

19
(0.0)
0
(0.0)
16
(0.0)

0
(0.0)
0
(0.0)
0
(0.0)

0
(0.0)
0
(0.0)
929
(1.9)

0
(0.0)
2
(0.0)
66
(0.1)

0
(0.0)
0
(0.0)
45
(0.1)

60,549 10,406
(62.7) (10.8)
1,656
112
(24.2)
(1.6)
9,021
1,255
(18.5)
(2.6)

4

Landuse
Source

Total

Emergent
Herbaceous
Wetlands

Woody
Wetlands

(Urban,
recreational; e.g.
parks, lawns)

Other Grasses

20,080
(20.8)
4,549
(66.5)
26,453
(54.2)

Pasture, Hay

3,317
(3.4)
344
(5.0)
9,313
(19.1)

Row Crops

Quarries, Strip
Mines, Gravel
Pits

Bare Rock,
Sand, Clay

High Intensity
Commercial,
Industrial,
Transportation
12
(0.0)
10
(0.1)
214
(0.4)

Forest

Horsepen Creek

2,160
(2.2)
8
(0.1)
79
(0.2)

Transitional

Corn House Creek

Residential

Stream/Segment

Open Water

Landuse Categories - Acres (Percent)

96,549

NLCD

6,836

NLCD

48,773

NLCD

Total Maximum Daily Load Evaluation
St. Marys River Basin (Fecal Coliform)

January 2006

2.0 WATER QUALITY ASSESSMENT
Stream segments are placed on the 303(d) list as partially supporting or not supporting their
water use classification based on water quality sampling data. A stream is placed on the partial
support list if more than 10% of the samples exceed the fecal coliform criteria and on the not
support list if more than 25% of the samples exceed the standard. Water quality samples
collected within a 30-day period that have a geometric mean in excess of 200 counts per 100
milliliters during the period May through October, or in excess of 1000 counts per 100 milliliters
during the period November through April, are in violation of the bacteria water quality standard.
There is also a single sample maximum criterion (4000 counts per 100 milliliters) for the months
of November through April.
Georgia Environmental Protection Division (GA EPD) Trend Monitoring fecal coliform data were
collected in the St. Marys River Basin during calendar year 2003. The Trend Monitoring data
contained enough information to calculate a 30-day geometric mean. The data used for these
TMDLs are presented in Appendix A.
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3.0 SOURCE ASSESSMENT
An important part of the TMDL analysis is the identification of potential source categories.
Sources are broadly classified as either point or nonpoint sources. A point source is defined as
a discernable, confined, and discrete conveyance from which pollutants are or may be
discharged to surface waters. Nonpoint sources are diffuse, and generally, but not always,
involve accumulation of fecal coliform bacteria on land surfaces that wash off as a result of
storm events.
3.1

Point Source Assessment

Title IV of the Clean Water Act establishes the National Pollutant Discharge Elimination System
(NPDES) permit program. Basically, there are two categories of NPDES permits: 1) municipal
and industrial wastewater treatment facilities, and 2) regulated storm water discharges.
3.1.1

Wastewater Treatment Facilities

In general, industrial and municipal wastewater treatment facilities have NPDES permits with
effluent limits. These permit limits are either based on federal and state effluent guidelines
(technology-based limits) or on water quality standards (water quality-based limits).
The EPA has developed technology-based guidelines, which establish a minimum standard of
pollution control for municipal and industrial discharges without regard for the quality of the
receiving waters. These are based on Best Practical Control Technology Currently Available
(BPT), Best Conventional Control Technology (BCT), and Best Available Technology
Economically Achievable (BAT). The level of control required by each facility depends on the
type of discharge and the pollutant.
The EPA and the states have also developed numeric and narrative water quality standards.
Typically, these standards are based on the results of aquatic toxicity tests and/or human health
criteria and include a margin of safety. Water quality-based effluent limits are set to protect the
receiving stream. These limits are based on water quality standards that have been established
for a stream based on its intended use and the prescribed biological and chemical conditions
that must be met to sustain that use.
Municipal and industrial wastewater treatment facilities’ discharges may contribute fecal coliform
to receiving waters. There are seven NPDES permitted discharges with flows greater than 0.1
MGD identified in the St. Marys River Basin that discharge treated municipal wastewater. Table
3 provides the monthly average discharge flows and fecal coliform concentrations for the
municipal and industrial treatment facilities, obtained from calendar year 2003 Discharge
Monitoring Report (DMR) data. The permitted flow and fecal coliform concentrations for these
facilities are also included in this table.
Combined sewer systems convey a mixture of raw sewage and storm water in the same
conveyance structure to the wastewater treatment plant. These are considered a component of
municipal wastewater treatment facilities. When the combined sewage exceeds the capacity of
the wastewater treatment plant, the excess is diverted to a combined sewage overflow (CSO)
discharge point. There are no permitted CSO outfalls in the St. Marys River Basin.

Georgia Environmental Protection Division
Atlanta, Georgia
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Table 3. NPDES Facilities Discharging Fecal Coliform in the St. Marys River Basin

Facility Name

NPDES
Permit No.

Receiving Stream

Actual 2003 Discharge
Average
Geometric
Monthly
Mean
Flow
(No./ 100 mL)2
1
(MGD)

NPDES Permit Limits
Average
Average
Monthly
Monthly
Flow
FC
(MGD)
(No./ 100mL)
No FC permit
0.26
limit

Number of
Violations
Jan 2001Jan 2005

Folkston

GA0037613

Spanish Creek

0.18

1056

Folkston Pond

GA0027189

Clay Branch

0.16

1443.4

0.28

200

0

Kingsland - St. Marys WPCP

GA0037800

St. Marys River

1.78

54.8

2.2

200

0

St. Marys - Point Peter WPCP

GA0038580

North River

0.75

331.8

3

0

0.8

200

0

3

St. Marys - Scrubby Bluff

GA0037931

Casey Creek

N/A

N/A

0.5

200

0

St. Marys WPCP

GA0026255

St. Marys River

0.38

75.3

0.7

200

0

US Navy Kings Bay

GA0027707

Kings Bay

0.16

5.5

0.5

200

0

Source: GA EPD Regional Offices
1
Values shown are the annual average of the monthly average flows.
Notes:
2
Values shown are the annual average of the monthly geometric means.
3
New discharge since 2003, has not begun operation as of June 2005.
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Regulated Storm Water Discharges

Some storm water runoff is covered under the NPDES Permit Program. It is considered a
diffuse source of pollution. Unlike other NPDES permits that establish end-of-pipe limits, storm
water NPDES permits establish controls “to the maximum extent practicable” (MEP). Currently,
regulated storm water discharges that may contain fecal coliform bacteria consist of those
associated with industrial activities including construction sites disturbing one acre or greater,
and large, medium, and small municipal separate storm sewer systems (MS4s) that serve
populations of 50,000 or more.
Storm water discharges associated with industrial activities are currently covered under a
General Storm Water NPDES Permit. This permit requires visual monitoring of storm
water discharges, site inspections, implementation of Best Management Practices (BMPs),
and record keeping.
Storm water discharges from MS4s are very diverse in pollutant loadings and frequency of
discharge. At present, all cities and counties within the state of Georgia that had a population of
greater than 100,000 at the time of the 1990 Census, are permitted for their storm water
discharge under Phase I. This includes 60 permittees in Georgia, with about 45 located in the
greater Atlanta metro area.

Phase I MS4 permits require the prohibition of non-storm water discharges (i.e., illicit
discharges) into the storm sewer systems and controls to reduce the discharge of pollutants to
the maximum extent practicable, including the use of management practices, control techniques
and systems, as well as design and engineering methods (Federal Register, 1990). A sitespecific Storm Water Management Plan (SWMP) outlining appropriate controls is required by
and referenced in the permit. There are no Phase I MS4s in the St. Marys River Basin.
As of March 10, 2003, small MS4s serving urbanized areas are required to obtain a storm water
permit under the Phase II storm water regulations. An urbanized area is defined as an entity
with a residential population of at least 50,000 people and an overall population density of at
least 1,000 people per square mile. Thirty counties and 56 communities are permitted under
the Phase II regulations in Georgia. There are no counties or communities located in the St.
Marys River Basin that are covered by the Phase II General Storm Water Permit.
3.1.3

Confined Animal Feeding Operations

Confined livestock and confined animal feeding operations (CAFOs) are characterized by high
animal densities. This results in large quantities of fecal material being contained in a limited
area. Processed agricultural manure from confined hog, dairy cattle, and select poultry
operations is generally collected in lagoons. It is then applied to pastureland and cropland as a
fertilizer during the growing season, at rates that often vary monthly.
In 1990, the State of Georgia began registering CAFOs. Many of the CAFOs were issued land
application or NPDES permits for treatment of wastewaters generated from their operations.
The type of permit issued depends on the operation size (i.e., number of animal units). There
are no swine or non-swine (primarily dairies) CAFOs located in the St. Marys River Basin that
are registered or have land application permits.
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3.2 Nonpoint Source Assessment
In general, nonpoint sources cannot be identified as entering a waterbody through a discrete
conveyance at a single location. Typical nonpoint sources of fecal coliform bacteria include:
•
•

•

Wildlife
Agricultural Livestock
o Animal grazing
o Animal access to streams
o Application of manure to pastureland and cropland
Urban Development
o Leaking sanitary sewer lines
o Leaking septic systems
o Land Application Systems
o Landfills

In urban areas, a large portion of storm water runoff may be collected to storm sewer systems
and discharged through distinct outlet structures. For large urban areas, these storm sewer
discharge points may be regulated as described in Section 3.1.2.
3.2.1

Wildlife

The importance of wildlife as a source of fecal coliform bacteria in streams varies considerably,
depending on the animal species present in the subwatersheds. Based on information provided
by the Wildlife Resources Division (WRD) of GA DNR, the animals that spend a large portion of
their time in or around aquatic habitats are the most important wildlife sources of fecal coliform.
Waterfowl, most notably ducks and geese, are considered to potentially be the greatest
contributors of fecal coliform. This is because they are typically found on the water surface,
often in large numbers, and deposit their feces directly into the water. Other potentially
important animals regularly found around aquatic environments include racoons, beavers,
muskrats, and to a lesser extent, river otters and minks. Population estimates of these animal
species in Georgia are currently not available.
White-tailed deer have a significant presence throughout the St Marys River Basin. The
average deer population for years 1995 through 2003 for counties in the St Marys River Basin
are presented in Table 4.
Table 4. Deer Census Data in the St. Marys River Basin
County

1995-2003 Average
Population (number/sq
mi)

Camden

39

Charlton

39

Ware

39

Source: Wildlife Resources Division, GA DNR, 2005

Fecal coliform bacteria contributions from deer to water bodies are generally considered less
significant than that of waterfowl, racoons, and beavers. This is because a greater portion of
their time is spent in terrestrial habitats. This also holds true for other terrestrial mammals such
Georgia Environmental Protection Division
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as squirrels and rabbits, and terrestrial birds (GA WRD, 2002). However, feces deposited on
the land surface can result in the introduction of fecal coliform to streams during runoff events.
It should be noted that between storm events, considerable decomposition of the fecal matter
might occur, resulting in a decrease in the associated fecal coliform numbers. This is especially
true in the warm, humid environments typical of the southeast.
3.2.2

Agricultural Livestock

Agricultural livestock are a potential source of fecal coliform to streams in the St. Marys River
Basin. The animals grazing on pastureland deposit their feces onto land surfaces, where it can
be transported during storm events to nearby streams. Animal access to pastureland varies
monthly, resulting in varying fecal coliform loading rates throughout the year. Beef cattle spend
all of their time in pastures, while dairy cattle and hogs are periodically confined. In addition,
agricultural livestock will often have direct access to streams that pass through their pastures,
and can thus impact water quality in a more direct manner (USDA, 2002).
Table 5 provides the estimated number of beef cattle, dairy cattle, goats, horse, swine, sheep,
and chickens by category reported by county. These data were provided by the Natural
Resources Conservation Service (NRCS) and are based on 2003 data (NRCS, 2003).
Table 5. Estimated Agricultural Livestock Populations in the St. Marys River Basin
Livestock
County

Beef
Cattle

Dairy
Cattle

Swine

Sheep

Horses

Goats

ChickensLayers

ChickensBroilers
Sold

ChickensBreeders

Camden

150

-

-

-

15

60

-

-

-

Charlton

1,500

-

125

-

225

375

689,000

107,200

96,000

600

875

2,550

-

175

-

106,000

495,000

90,000

Ware

Source: NRCS, 2003

3.2.3

Urban Development

Fecal coliform from urban areas are attributable to multiple sources, including: domestic
animals, leaks and overflows from sanitary sewer systems, illicit discharges, leaking septic
systems, runoff from improper disposal of waste materials, and leachate from both operational
and closed landfills.
Urban runoff can contain high concentrations of fecal coliform from domestic animals and urban
wildlife. Fecal coliform bacteria enter streams by direct washoff from the land surface, or the
runoff may be diverted to a storm water collection system and discharged through a discrete
outlet structure. For large, medium, and small urban areas (populations greater than 50,000),
the storm water outlets are regulated under MS4 permits (see Section 3.1.2). For smaller urban
areas, the storm water discharge outlets currently remain unregulated.
In addition to urban animal sources of fecal coliform, there may be illicit connections to the
storm sewer system. As part of the MS4 permitting program, municipalities are required to
conduct dry-weather monitoring to identify and then eliminate these illicit discharges.
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Fecal coliform may also enter streams from leaky sewer pipes, or during storm events when
combined sewer overflows discharge.
3.2.3.1 Leaking Septic Systems
A portion of the fecal coliform in the St. Marys River Basin may be attributed to failure of septic
systems and illicit discharges of raw sewage. Table 6 presents the number of septic systems in
each county of the St. Marys River Basin existing in 1990, based on U.S. 1990 Census Data,
and the number existing in 2003, based on the Georgia Department of Human Resources,
Division of Public Health data. In addition, an estimate of the number of septic systems installed
and repaired during the thirteen-year period from 1990 to 2003 is given.
Table 6. Number of Septic Systems in the St. Marys River Basin
Existing
Septic
Systems
(1990)

Existing
Septic
Systems
(2003)

No. of Septic
Systems
Installed
(1990 to 2003)

No. of Septic
Systems
Repaired
(1990 to 2003)

Camden

4,586

*

*

*

Charlton

2,116

3,439

1,323

133

Ware

6,354

9,569

3,215

949

County

Source: 1990 Census Data, and the Georgia Dept. of Human Resources, Div. of
Public Health, 2004 (* data not available)

These data show that a substantial increase in the number of septic systems has occurred in
several counties. Often, this is a reflection of population increases outpacing the expansion of
sewage collection systems during this period. Hence, a large number of septic systems are
installed to contain and treat the sanitary waste. It is estimated that there are approximately
2.37 people per household on septic systems (EPA, personal communication).
3.2.3.2 Land Application Systems
Many smaller communities use land application systems (LAS) for treatment of their sanitary
wastewaters. These facilities are required through LAS permits to treat all their wastewater by
land application and are to be properly operated as non-discharging systems that contribute no
runoff to nearby surface waters. However, runoff during storm events may carry surface
residual containing fecal coliform bacteria to nearby surface waters. Some of these facilities
may also exceed the ground percolation rate when applying the wastewater, resulting in surface
runoff from the field. If not properly bermed, this runoff, which probably contains fecal coliform
bacteria, may discharge to nearby surface waters. There is one permitted LAS system located
in the St. Marys River Basin at the United States Navy Base at Kings Bay in Camden County.
This facility has a permitted flow of 1.5 MGD.
3.2.3.3 Landfills
Leachate from landfills may contain fecal coliform bacteria that may at some point discharge
into surface waters. Sanitary (or municipal) landfills are the most likely to serve as a source of
fecal coliform bacteria. These types of landfills receive household wastes, animal manure, offal,
hatchery and poultry processing plant wastes, dead animals, and other types of wastes. Older
sanitary landfills were not lined and most have been closed. Those that remain active and have
not been lined operate as construction/demolition landfills. Currently active sanitary landfills are
Georgia Environmental Protection Division
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lined and have leachate collection systems. All landfills, excluding inert landfills, are now
required to install environmental monitoring systems for groundwater and methane sampling.
There are 10 known landfills in the St. Marys River Basin (Table 7). Of these, three are active
landfills and 7 are inactive or closed. As shown in Table 7, many of the older, inactive landfills
were never permitted.
Table 7. Landfills in the St. Marys River Basin
Name

County

Permit No.

Type

Status

Camden Co - S.R. 110 Waste Landfill

Camden

020-019D(C&D) Construction and Demolition Landfill

Operating

Camden Co. - Vacuna Rd.

Camden

020-006D(SL)

NA

Inactive

Camden Co-Vacuna Rd PH 2

Camden

020-012D(SL)

Sanitary Landfill

Closed

Charlton Co-Chesser Isl Rd l PH2

Charlton

MOD 0241

Municipal Solid Waste Landfill

Operating

Charlton Co-Sr 23 Folkston

Charlton

024-003D(SL)

Sanitary Landfill

Closed

Charlton Co-Sr 23 Folkston L

Charlton

024-004D(L)

Construction and Demolition Landfill

Closed

Charlton Co-Sr 23 St George

Charlton

024-005D(L)

Construction and Demolition Landfill

Closed

Chesser Island Road Landfill, Inc.

Charlton

024-006D(SL)

Municipal Solid Waste Landfill

Operating

Kings Bay Rd.

Camden

Not Applicable

Inactive

St. Marys

Camden

Not Applicable

Inactive

Source: Land Protection Branch, GA DNR, 2005
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4.0 ANALYTICAL APPROACH
The process of developing fecal coliform TMDLs for the St. Marys River Basin listed segments
includes the determination of the following:
•
•
•

The current critical fecal coliform load to the stream under existing conditions;
The TMDL for similar conditions under which the current load was determined; and
The percent reduction in the current critical fecal coliform load necessary to achieve
the TMDL.

The calculation of the fecal coliform load at any point in a stream requires the fecal coliform
concentration and stream flow. The Loading Curve Approach was used to determine the
current fecal coliform load and the TMDL. For the listed segments, fecal coliform sampling data
were sufficient to calculate at least one 30-day geometric mean to compare with the regulatory
criteria (see Appendix A).
4.1 Loading Curve Approach
For those segments in which sufficient water quality data were collected to calculate at least one
30-day geometric mean that was above the regulatory standard, the loading curve approach
was used. This method involves comparing the current critical load to summer and winter
seasonal TMDL curves.
As mentioned in Section 2.0, the USGS monitored many of the listed segments and collected
stream flow information concurrently with water quality samples. Stream depths were measured
and used to determine stream flows, based on rating curves developed by the USGS for each
sampling location.
In cases where no stream flow measurements were available, flow on the day the fecal coliform
samples were collected was estimated using data from a nearby gaged stream. The nearby
stream had relatively similar watershed characteristics, including landuse, slope, and drainage
area. The stream flows were estimated by multiplying the gaged flow by the ratio of the listed
stream drainage area to the gaged stream drainage area. Table 8 lists those segments for
which no flow data were available and indicates the gaged station that was used to estimate the
flow.
Table 8. Monitoring Stations with Estimated Flow
Monitoring Station

USGS Station Name

Station No.

St. Mary's River near MacClenny, Florida

02231000

St. Mary's River near MacClenny, Florida

02231000

Spanish Creek at State Road 121 near Folkston St. Mary's River near MacClenny, Florida

02231000

Corn House Creek at State Road 121 near
Saint George
Horsepen Creek at County Road 55
(Greenville Road) near Kingsland

The current critical loads were determined using fecal coliform data collected within a 30-day
period to calculate the geometric means, and multiplying these values by the arithmetic means
of the flows measured at the time the water quality samples were collected. Georgia’s instream
fecal coliform standards are based on a geometric mean of samples collected over a 30-day
Georgia Environmental Protection Division
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period, with samples collected at least 24 hours apart. To reflect this in the load calculation, the
fecal coliform loads are expressed as 30-day accumulated loads with units of counts per 30
days. This is described by the equation below:
Lcritical = Cgeomean * Qmean
Where:
Lcritical = current critical fecal coliform load
Cgeomean = fecal coliform concentration as a 30-day geometric mean
Qmean = stream flow as an arithmetic mean
The current estimated critical load is dependent on the fecal coliform concentrations and stream
flows measured during the sampling events. The number of events sampled is usually 16 per
year. Thus, these loads do not represent the full range of flow conditions or loading rates that
can occur. Therefore, it must be kept in mind that the current critical loads used only represent
the worst-case scenario that occurred among the time periods sampled.
The maximum fecal coliform load at which the instream fecal coliform criteria will be met can be
determined using a variation of the equation above. By setting C equal to the seasonal,
instream fecal coliform standards, the load will equal the TMDL. However, the TMDL is
dependent on stream flow. Figures in Appendix A graphically illustrate that the TMDL is a
continuum for the range of flows (Q) that can occur in the stream over time. There are two
TMDL curves shown in these figures. One represents the summer TMDL for the period May
through October when the 30-day geometric mean standard is 200 counts/100 mL. The second
curve represents the winter TMDL for the period November through April when the 30-day
geometric mean standard is 1,000 counts/100 mL. The equations for these two TMDL curves
are:
TMDLsummer = 200 counts (as a 30-day geometric mean)/100 mL * Q
TMDLwinter = 1,000 counts (as a 30-day geometric mean)/100 mL * Q
The graphs show the relationship between the current critical load (Lcritical) and the TMDL. The
TMDL for a given stream segment is the load for the mean flow corresponding to the current
critical load. This is the point where the current load exceeds the TMDL curve by the greatest
amount. This critical TMDL can be represented by the following equation:
TMDLcritical = Cstandard * Qmean
Where:
TMDLcritical = critical fecal coliform TMDL load
Cstandard
= seasonal fecal coliform standard (as a 30-day geometric mean)
summer - 200 counts/100 mL
winter - 1,000 counts/ 100 mL
Qmean
= stream flow as an arithmetic mean (same as used for Lcritical)
A 30-day geometric mean load that plots above the respective seasonal TMDL curve represents
an exceedance of the instream fecal coliform standard. The difference between the current
critical load and the TMDL curve represents the load reduction required for the stream segment
to meet the appropriate instream fecal coliform standard. There is also a single sample
maximum criterion (4,000 counts per 100 milliliters) for the months of November through April.
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If a single sample exceeds the maximum criterion, and the seasonal geometric mean criteria is
also exceeded, then the TMDL is based on the criteria exceedance requiring the largest load
reduction. The load reduction can be expressed as follows:
Lcritical - TMDLcritical
Load Reduction = _________________________ * 100
Lcritical
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5.0 TOTAL MAXIMUM DAILY LOADS
A Total Maximum Daily Load (TMDL) is the amount of a pollutant that can be assimilated by the
receiving waterbody without exceeding the applicable water quality standard; in this case, the
seasonal fecal coliform standards. A TMDL is the sum of the individual waste load allocations
(WLAs) from point sources and load allocations (LAs) for nonpoint sources, as well as natural
background (40 CFR 130.2) for a given waterbody. The TMDL must also include a margin of
safety (MOS), either implicitly or explicitly, that accounts for the uncertainty in the relationship
between pollutant loads and the water quality response of the receiving water body. TMDLs
can be expressed in terms of either mass per time, toxicity, or other appropriate measures. For
fecal coliform bacteria, the TMDLs are expressed as counts per 30 days as a geometric mean.
A TMDL is expressed as follows:
TMDL = ΣWLAs + ΣLAs + MOS
The TMDL calculates the WLAs and LAs with margins of safety to meet the stream’s water
quality standards. The allocations are based on estimates that use the best available data and
provide the basis to establish or modify existing controls so that water quality standards can be
achieved. In developing a TMDL, it is important to consider whether adequate data are
available to identify the sources, fate, and transport of the pollutant to be controlled.
TMDLs may be developed using a phased approach. Under a phased approach, the TMDL
includes: 1) WLAs that confirm existing limits and controls or lead to new limits, and 2) LAs that
confirm existing controls or include implementing new controls (USEPA, 1991). A phased
TMDL requires additional data be collected to determine if load reductions required by the
TMDL are leading to the attainment of water quality standards.
The TMDL Implementation Plan establishes a schedule or timetable for the installation and
evaluation of point and nonpoint source control measures, data collection, assessment of water
quality standard attainment, and if needed, additional modeling. Future monitoring of the listed
segment water quality will then be used to evaluate this phase of the TMDL, and if necessary, to
reallocate the loads.
The fecal coliform loads calculated for each listed stream segment include the sum of the total
loads from all point and nonpoint sources for the segment. The load contributions to the listed
segment from unlisted upstream segments are represented in the background loads, unless the
unlisted segment contains point sources that had permit violations for fecal coliform. In these
cases, the upstream point sources are included in the wasteload allocations for the listed
segment. In situations where two or more adjacent segments are listed, the fecal coliform loads
to each segment are individually evaluated on a localized watershed basis. Point source loads
originating in upstream segments are included in the background loads of the downstream
segment. The following sections describe the various fecal coliform TMDL components.
5.1

Waste Load Allocations

The waste load allocation is the portion of the receiving water’s loading capacity that is allocated
to existing or future point sources. WLAs are provided to the point sources from municipal and
industrial wastewater treatment systems with NPDES effluent limits. There is one active
NPDES permitted facilities with fecal coliform permit limits in the St. Marys River Basin
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watershed that discharges into a listed segment or has permit violations upstream of a listed
segment. The maximum allocated fecal coliform loads for this municipal wastewater treatment
facility is given in Table 9. This WLA load was calculated from the permitted or design flow and
permitted fecal coliform concentration. If the permit had no fecal coliform limit, a concentration
of 200 counts/100 mL was used. These were expressed as an accumulated load over a 30-day
period, and presented in units of counts per 30 days. If a facility expands its capacity and the
permitted flow increases, the wasteload allocation for the facility would increase in proportion to
the flow.
Table 9. WLAs for the St. Marys River Basin
Facility Name

Permit No.

Receiving Stream

Listed Stream Segment

WLA
(counts/30 days)

Folkston

GA0037613

Spanish Creek

Long Branch to St. Marys River

5.92E+10

State and Federal Rules define storm water discharges covered by NPDES permits as point
sources. However, storm water discharges are from diffuse sources and there are multiple
storm water outfalls. Storm water sources (point and nonpoint) are different than traditional
NPDES permitted sources in four respects: 1) they do not produce a continuous (pollutant
loading) discharge; 2) their pollutant loading depends on the intensity, duration, and frequency
of rainfall events, over which the permittee has no control; 3) the activities contributing to the
pollutant loading may include the various allowable activities of others, and control of these
activities is not solely within the discretion of the permittee; and 4) they do not have wastewater
treatment plants that control specific pollutants to meet numerical limits.
The intent of storm water NPDES permits is not to treat the water after collection, but to reduce
the exposure of storm water to pollutants by implementing various controls. It would be
infeasible and prohibitively expensive to control pollutant discharges from each storm water
outfall. Therefore, storm water NPDES permits require the establishment of controls or BMPs to
reduce the pollutants entering the environment.
The waste load allocations from storm water discharges associated with MS4s (WLAsw) are
estimated based on the percentage of urban area in each watershed covered by the MS4 storm
water permit. At this time, the portion of each watershed that goes directly to a permitted storm
sewer and that which goes through non-permitted point sources, or is sheet flow or agricultural
runoff, has not been clearly defined. Thus, it is assumed that approximately 70 percent of storm
water runoff from the regulated urban area is collected by the municipal separate storm sewer
systems.
There are no CAFOs located within the St. Marys River Basin (see Section 3.1.3). However, if
there were any CAFO facilities they would be included under an LAS General Permit or an
NPDES General Permit. A small number have an individual NPDES permit. However,
presently no CAFOs discharge wastewater and therefore, they were not provided a WLA.
This TMDL will use a phased approach. Future phases of TMDL development will attempt to
further define the sources of pollutants and the portion that enters the permitted storm sewer
systems. As more information is collected and these TMDLs are implemented, it will become
clearer as to which BMPs are needed and how the water quality standards can be achieved.
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Load Allocations

The load allocation is the portion of the receiving water’s loading capacity that is attributed to
existing or future nonpoint sources or to natural background sources. Nonpoint sources are
identified in 40 CFR 130.6 as follows:
•
•
•
•
•
•
•

Residual waste;
Land disposal;
Agricultural and silvicultural;
Mines;
Construction;
Saltwater intrusion; and
Urban storm water (non-permitted).

The LA is calculated as the remaining portion of the TMDL load available, after allocating the
WLA and the MOS, using the following equation:
Σ LA = TMDL - (Σ WLA + Σ WLAsw + ΣMOS)
As described above, there are two types of load allocations: loads to the stream independent of
precipitation, including sources such as failing septic systems, leachate from landfills, animals in
the stream, and leaking sewer system collection lines, or background loads; and loads
associated with fecal coliform accumulation on land surfaces that is washed off during storm
events, including runoff from saturated LAS fields. At this time, it is not possible to partition the
various sources of load allocations. Table 10 presents the total load allocation expressed as
counts per 30 days, or as winter instantaneous maximum counts for the 303(d) listed streams
located in the St. Marys River Basin for the current critical condition. In the future, after
additional data has been collected, it may be possible to partition the load allocation by source.
5.3

Seasonal Variation

The Georgia fecal coliform criteria are seasonal. One set of criteria applies to the summer
season, while a different set applies to the winter season. To account for seasonal variations,
the critical loads for each listed segment were determined from sampling data obtained during
both summer and winter seasons, when possible. However, in some cases, the available data
was limited to a single season for the calculation of the critical load. The TMDL and percent
reduction given in Table 10 for each listed segment was based on the season in which the
critical load occurred. The TMDLs for each season, for any given flow, are presented as
equations in Section 5.5.
Analyses of the available fecal coliform data and corresponding flows were performed to
determine if the fecal coliform violations occurred during wet weather (high flow) or dry weather
(low flow) conditions. The flow data from each sampling site were normalized by dividing the
measured flow by the product of the average annual runoff (cfs/sq mile), published in Open-File
Report 82-577, and the appropriate drainage area (Carter, 1982). Plots of the normalized flows
(Q/Qo) versus fecal coliform are shown in Appendix B. The plots do not show a consistent
relationship between fecal coliform concentrations and flow. The summer and winter plots show
that the fecal coliform violations occur during both high (wet weather) and low (dry weather) flow
conditions.
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Margin of Safety

The MOS is a required component of TMDL development. There are two basic methods for
incorporating the MOS: 1) implicitly incorporate the MOS using conservative modeling
assumptions to develop allocations; or 2) explicitly specify a portion of the TMDL as the MOS
and use the remainder for allocations. For this TMDL, an explicit MOS of 10 percent of the
TMDL was used. The MOS values are presented in Table 10.
5.5 Total Fecal Coliform Load
The fecal coliform TMDL for the listed stream segment is dependent on the time of year, the
stream flow, and the applicable state water quality standard. No listed stream segments are
interstate waters.
The maximum seasonal fecal coliform loads for Georgia are given below:
TMDLsummer = 200 counts (as a 30-day geometric mean)/100 mL * Q
TMDLwinter = 1,000 counts (as a 30-day geometric mean)/100 mL * Q
TMDLwinter = 4,000 counts (instantaneous) /100 mL * Q
For purposes of determining necessary load reductions required to meet the instream water
quality criteria, the current critical TMDL was determined. This load is the product of the
applicable seasonal fecal coliform standard and the mean flow used to calculate the current
critical load. It represents the sum of the allocated loads from point and nonpoint sources
located within the immediate drainage area of the listed segment, the NPDES-permitted point
discharges with recorded fecal coliform violations from the nearest upstream subwatersheds,
and a margin of safety (MOS). For these calculations, the fecal load contributed by each facility
to the WLA was not the maximum presented in Table 9, but rather was the product of the fecal
coliform permitted limit and the average monthly discharge at the time of the critical load. The
current critical loads and corresponding TMDLs, WLAs, LAs, MOSs, and percent load
reductions for the St. Marys River Basin 303(d) listed stream segments are presented in Table
10.
The relationships of the current critical loads to the TMDLs are shown graphically in Appendix A.
The vertical distance between the two values represents the load reductions necessary to
achieve the TMDLs. If no TMDL or Critical Load is given on the graphs in Appendix A, the
TMDL given in Table 10 is based on the instantaneous maximum standard. As a consequence
of the localized nature of the load evaluations, the calculated fecal coliform load reductions
pertain to point and nonpoint sources occurring within the immediate drainage area of the listed
segment. These current critical values represent a worst-case scenario for the limited set of
data. Thus, the load reductions required are conservative estimates, and should be sufficient to
prevent exceedances of the instream fecal coliform standard for a wide range of conditions.
Evaluation of the relationship between instream water quality and the potential sources of
pollutant loading is an important component of TMDL development, and is the basis for later
implementation of corrective measures and BMPs. For the current TMDLs, the association
between fecal coliform loads and the potential sources occurring within the subwatersheds of
each segment was examined on a qualitative basis.
Georgia Environmental Protection Division
Atlanta, Georgia
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Table 10. Fecal Coliform Loads and Required Fecal Coliform Load Reductions

Stream Segment

Current
Load
(counts/
30 days)

TMDL Components
WLA
(counts/
1
30 days)

WLAsw
(counts/
30 days)

LA
(counts/
30 days)

MOS
(counts/
30 days)

TMDL
(counts/
30 days)

Percent
Reduction

Corn House Creek

7.77E+13

3.15E+13

3.50E+12

3.50E+13

55

Horsepen Creek

9.90E+11

2.97E+11

3.30E+10

3.30E+11

67

Spanish Creek

5.17E+13

1.59E+13

1.77E+12

1.77E+13

66

5.06E+10

1

Notes: The assigned fecal coliform load from each NPDES permitted facility for WLA was determined as the product of the fecal coliform permit limit and the facility average
monthly discharge at the time of the critical load.
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6.0 RECOMMENDATIONS
The TMDL process consists of an evaluation of the 303(d) listed stream segments’
subwatersheds to identify, as best as possible, the sources of the fecal coliform loads causing
the stream to exceed instream standards. The TMDL analysis was performed using the best
available data to specify WLAs and LAs that will meet fecal coliform water quality criteria so as
to support the use classification specified for each listed segment.
This TMDL represents the first phase of a long-term process to reduce fecal coliform loading to
meet water quality standards in the St. Marys River Basin. Implementation strategies will be
reviewed and the TMDLs will be refined as necessary in the next phase (next five-year cycle).
The phased approach will support progress toward water quality standards attainment in the
future. In accordance with USEPA TMDL guidance, these TMDLs may be revised based on the
results of future monitoring and source characterization data efforts. The following
recommendations emphasize further source identification and involve the collection of data to
support the current allocations and subsequent source reductions.
6.1 Monitoring
Water quality monitoring is conducted at a number of locations across the state each year. The
GA EPD has adopted a basin approach to water quality management that divides Georgia’s
major river basins into five groups. This approach provides for additional sampling work to be
focused on one of the five basin groups each year and offers a five-year planning and
assessment cycle. The Ochlockonee, Satilla, St. Marys and Suwannee River Basins were the
subjects of focused monitoring in 2003 and will again receive focused monitoring in 2008.
The TMDL Implementation Plan will outline an appropriate water quality monitoring program for
the listed streams in the St. Marys River Basin. The monitoring program will be developed to
help identify the various fecal coliform sources. The monitoring program may be used to verify
the 303(d) stream segment listings. This will be especially valuable for those segments where
no data, old data, or spill data resulted in the listing.
6.2 Fecal Coliform Management Practices
Based on the findings of the source assessment, NPDES point source fecal coliform loads from
wastewater treatment facilities do not significantly contribute to the impairment of the listed
stream segments. This is because most facilities are required to treat to levels corresponding to
instream water quality criteria. Fecal coliform loads from NPDES permitted MS4 areas may be
significant, but these sources cannot be easily segregated from other storm water runoff. Other
sources of fecal coliform in urban areas include wastes that are attributable to domestic
animals, leaks and overflows from sanitary sewer systems, illicit discharges of sanitary waste,
leaking septic systems, runoff from improper disposal of waste materials, and leachate from
both operational and closed landfills. In agricultural areas, potential sources of fecal coliform
may include CAFOs, animals grazing in pastures, dry manure storage facilities and lagoons,
chicken litter storage areas, and direct access of livestock to streams. Wildlife and waterfowl
can be an important source of fecal coliform bacteria.
Management practices are recommended to reduce fecal coliform source loads to the listed
303(d) stream segments, with the result of achieving the instream fecal coliform standard
criteria. These recommended management practices include:
Georgia Environmental Protection Division
Atlanta, Georgia
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• Compliance with NPDES permit limits and requirements;
• Adoption of NRCS Conservation Practices; and
• Application of Best Management Practices (BMPs) appropriate to agricultural or urban
land uses, whichever applies.
6.2.1 Point Source Approaches
Point sources are defined as discharges of treated wastewater or storm water into rivers and
streams at discrete locations. The NPDES permit program provides a basis for municipal,
industrial and storm water permits, monitoring and compliance with limitations, and appropriate
enforcement actions for violations.
In accordance with GA EPD rules and regulations, all discharges from point source facilities are
required to be in compliance with the conditions of their NPDES permit at all times. In the
future, all municipal and industrial wastewater treatment facilities with the potential for the
occurrence of fecal coliform in their discharge will be given end-of-pipe limits equivalent to the
water quality standard of 200 counts/100 mL. An exception is constructed wetland systems,
which have a natural level of fecal coliform input from animals attracted to the artificial wetlands.
In addition, the permits will include routine monitoring and reporting requirements.
6.2.2 Nonpoint Source Approaches
The GA EPD is responsible for administering and enforcing laws to protect the waters of the
State. The GA EPD is the lead agency for implementing the State’s Nonpoint Source
Management Program. Regulatory responsibilities that have a bearing on nonpoint source
pollution include establishing water quality standards and use classifications, assessing and
reporting water quality conditions, and regulating land use activities that may affect water
quality. Georgia is working with local governments, agricultural and forestry agencies such as
the Natural Resources Conservation Service, the Georgia Soil and Water Conservation
Commission, and the Georgia Forestry Commission, to foster the implementation of BMPs to
address nonpoint source pollution. In addition, public education efforts are being targeted to
individual stakeholders to provide information regarding the use of BMPs to protect water
quality. The following sections describe, in more detail, recommendations to reduce nonpoint
source loads of fecal coliform bacteria in Georgia’s surface waters.
6.2.2.1 Agricultural Sources
The GA EPD should coordinate with other agencies that are responsible for agricultural
activities in the state to address issues concerning fecal coliform loading from agricultural lands.
It is recommended that information (e.g., livestock populations by subwatershed, animal access
to streams, manure storage and application practices, etc.) be periodically reviewed so that
watershed evaluations can be updated to reflect current conditions. It is also recommended that
BMPs be utilized to reduce the amount of fecal coliform bacteria transported to surface waters
from agricultural sources to the maximum extent practicable.
The following three organizations have primary responsibility for working with farmers to
promote soil and water conservation, and to protect water quality:
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University of Georgia (UGA) - Cooperative Extension Service;
Georgia Soil and Water Conservation Commission (GSWCC); and
Natural Resources Conservation Service (NRCS).

UGA has faculty, County Cooperative Extension Agents, and technical specialists who provide
services in several key areas relating to agricultural impacts on water quality.
The GA EPD designated the GSWCC as the lead agency for agricultural Nonpoint Source
Management in the State. The GSWCC develops nonpoint source management programs and
conducts educational activities to promote conservation and protection of land and water
devoted to agricultural uses.
The NRCS works with federal, state, and local governments to provide financial and technical
assistance to farmers. The NRCS develops standards and specifications for BMPs that are to
be used to improve, protect, and/or maintain our state’s natural resources. In addition, every
five years, the NRCS conducts the National Resources Inventory (NRI). The NRI is a
statistically based sample of land use and natural resource conditions and trends that covers
non-federal land in the United States.
The NRCS is also providing technical assistance to the GSWCC and the GA EPD with the
Georgia River Basin Planning Program. Planning activities associated with this program will
describe conditions of the agricultural natural resource base once every five years. It is
recommended that the GSWCC and the NRCS continue to encourage BMP implementation,
education efforts, and river basin surveys with regard to river basin planning.
6.2.2.2 Urban Sources
Both point and nonpoint sources of fecal coliform bacteria can be significant in the St. Marys
River Basin urban areas. Urban sources of fecal coliform can best be addressed using a
strategy that involves public participation and intergovernmental coordination to reduce the
discharge of pollutants to the maximum extent practicable. Management practices, control
techniques, public education, and other appropriate methods and provisions may be employed.
In addition to water quality monitoring programs, discussed in Section 6.1, the following
activities and programs conducted by cities, counties, and state agencies are recommended:
•

Uphold requirements that all new and replacement sanitary sewage systems
be designed to minimize discharges into storm sewer systems;

•

Further develop and streamline mechanisms for reporting and correcting illicit
connections, breaks, surcharges, and general sanitary sewer system
problems;

•

Sustained compliance with storm water NPDES permit requirements; and

•

Continue efforts to increase public awareness and education towards the
impact of human activities in urban settings on water quality, ranging from the
consequences of industrial and municipal discharges to the activities of
individuals in residential neighborhoods.

Georgia Environmental Protection Division
Atlanta, Georgia

23

Total Maximum Daily Load Evaluation
St. Marys River Basin (Fecal Coliform)

January 2006

6.3 Reasonable Assurance
Permitted discharges will be regulated through the NPDES permitting process described in this
report. Georgia is working with both federal and state agencies, such as the NRCS and the
GSWCC, and with local governments, to foster the implementation of BMPs to address nonpoint
sources. In addition, public education efforts will be targeted at individual stakeholders to
provide information regarding the use of BMPs to protect water quality.
6.4 Public Participation
A thirty-day public notice will be provided for this TMDL. During this time, the availability of the
TMDL will be public noticed, a copy of the TMDL will be provided upon request, and the public
will be invited to provide comments on the TMDL. This TMDL will be modified to address the
comments received.
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7.0 INITIAL TMDL IMPLEMENTATION PLAN
GA EPD has coordinated with EPA to prepare this Initial TMDL Implementation Plan for this
TMDL. GA EPD has also established a plan and schedule for development of a more
comprehensive implementation plan after this TMDL is established. GA EPD and EPA have
executed a Memorandum of Understanding that documents the schedule for developing the
more comprehensive plans. This Initial TMDL Implementation Plan includes a list of best
management practices and provides for an initial implementation demonstration project to
address one of the major sources of pollutants identified in this TMDL while State and/or local
agencies work with local stakeholders to develop a revised TMDL implementation plan. It also
includes a process whereby GA EPD and/or Regional Development Centers (RDCs) or other
GA EPD contractors (hereinafter, “GA EPD Contractors”) will develop expanded plans
(hereinafter, “Revised TMDL Implementation Plans”).
This Initial TMDL Implementation Plan, written by GA EPD and for which GA EPD and/or the
GA EPD Contractor are responsible, contains the following elements.
1.

EPA has identified a number of management strategies for the control of
nonpoint sources of pollutants, representing some best management practices.
The “Management Measure Selector Table” shown below identifies these
management strategies by source category and pollutant. Nonpoint sources are
the primary cause of excessive pollutant loading in most cases. Any wasteload
allocations for wastewater treatment plant facilities will be implemented in the
form of water-quality based effluent limitations in NPDES permits. Any wasteload
allocations for regulated storm water will be implemented in the form of best
management practices in the NPDES permits. NPDES permit discharges are a
secondary source of excessive pollutant loading, where they are a factor, in most
cases.

2.

GA EPD and the GA EPD Contractor will select and implement one or more BMP
demonstration projects for each River Basin. The purpose of the demonstration
projects will be to evaluate by River Basin and pollutant parameter the sitespecific effectiveness of one or more of the BMPs chosen. GA EPD intends that
the BMP demonstration project be completed before the Revised TMDL
Implementation Plan is issued. The BMP demonstration project will address the
major pollutant categories of concern for the respective River Basin as identified
in the TMDLs. The demonstration project need not be of a large scale, and may
consist of one or more measures from the Table or equivalent BMP measures
proposed by the GA EPD Contractor and approved by GA EPD. Other such
measures may include those found in EPA’s “Best Management Practices
Handbook,” the “NRCS National Handbook of Conservation Practices,” or any
similar reference, or measures that the volunteers, etc., devise that GA EPD
approves. If for any reason the GA EPD Contractor does not complete the BMP
demonstration project, GA EPD will take responsibility for doing so.

3.

As part of the Initial TMDL Implementation Plan, the GA EPD brochure entitled
“Watershed Wisdom -- Georgia’s TMDL Program” will be distributed by GA EPD
to the GA EPD Contractor for use with appropriate stakeholders for this TMDL.
Also, a copy of the video of that same title will be provided to the GA EPD
Contractor for its use in making presentations to appropriate stakeholders on
TMDL Implementation Plan development.
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4.

If for any reason the GA EPD Contractor does not complete one or more
elements of a Revised TMDL Implementation Plan, GA EPD will be responsible
for getting that (those) element(s) completed, either directly or through another
contractor.

5.

The deadline for development of a Revised TMDL Implementation Plan is the
end of December 2007.

6.

The GA EPD Contractor helping to develop the Revised TMDL Implementation
Plan, in coordination with GA EPD, will work on the following tasks involved in
converting the Initial TMDL Implementation Plan to a Revised TMDL
Implementation Plan:
A. Generally characterize the watershed;
B. Identify stakeholders;
C. Verify the present problem to the extent feasible and appropriate (e.g., local
monitoring);
D. Identify probable sources of pollutant(s);
E. For the purpose of assisting in the implementation of the load allocations of
this TMDL, identify potential regulatory or voluntary actions to control
pollutant(s) from the relevant nonpoint sources;
F. Determine measurable milestones of progress;
G. Develop a monitoring plan, taking into account available resources, to
measure effectiveness; and
H. Complete and submit to GA EPD the Revised TMDL Implementation Plan.

7.

The public will be provided an opportunity to participate in the development of the
Revised TMDL Implementation Plan and to comment on it before it is finalized.

8.

The Revised TMDL Implementation Plan will supersede this Initial TMDL
Implementation Plan once GA EPD approves the Revised TMDL Implementation
Plan.
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Management Measure Selector Table
Land Use

Management Measures

Fecal
Coliform

Dissolved
Oxygen

Agriculture

1. Sediment & Erosion Control

_

_

2. Confined Animal Facilities

_

_

3. Nutrient Management

_

_

Sediment

Temperature

_

_

_

_

_

_

_

_

_

_

_

_

_

3. Road Construction &
Reconstruction

_

_

_

4. Road Management

_

_

_

5. Timber Harvesting

_

_

_

6. Site Preparation & Forest
Regeneration

_

_

_

_

6. Irrigation

Forestry

1. Preharvest Planning
2. Streamside Management Areas

_

7. Fire Management

_

_

_

_

_

8. Revegetation of Disturbed
Areas

_

_

_

_

_

_

9. Forest Chemical Management
10. Wetlands Forest Management

Georgia Environmental Protection Division
Atlanta, Georgia

Toxicity

Mercury

Metals
(copper,
lead, zinc,
cadmium)

PCBs, toxaphene

_

4. Pesticide Management
5. Livestock Grazing

pH

_

_

_
_

_

_
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Land Use

Management Measures

Urban

Onsite
Wastewater

Roads,
Highways
and Bridges

Janaury 2006

Fecal
Coliform

Dissolved
Oxygen

1. New Development

_

2. Watershed Protection & Site
Development

_

pH

Toxicity

Mercury

Sediment

Temperature

_

_

_

_

_

_

3. Construction Site Erosion and
Sediment Control

_

_

_

4. Construction Site Chemical
Control

_
_

_

_

_

5. Existing Developments

_

_

6. Residential and Commercial
Pollution Prevention

_

_

1. New Onsite Wastewater
Disposal Systems

_

_

2. Operating Existing Onsite
Wastewater Disposal Systems

_

_

_

_

_

_

2. Construction Projects for Roads,
Highways and Bridges

_

_

_

3. Construction Site Chemical
Control for Roads, Highways and
Bridges

_

1. Siting New Roads, Highways &
Bridges

4. Operation and MaintenanceRoads, Highways and Bridges

Georgia Environmental Protection Division
Atlanta, Georgia

_

_

_

Metals
(copper,
lead, zinc,
cadmium)

PCBs, toxaphene

_
_

_

_
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Appendix A
30-day Geometric Mean Fecal Coliform Monitoring Data
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Figure A-1
Fecal Coliform Geometric Mean Loads, Critical Load,
and Summer and Winter TMDL Curves
08008901 Corn House Creek at State Road 121 near Saint George, Georgia
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Table A-1. Data for Figure A-1
Date

Observed
Fecal Coliform
(counts/100 ml)

5-Mar-03
19-Mar-03
24-Mar-03
26-Mar-03
5-Jun-03
12-Jun-03
19-Jun-03
24-Jun-03
3-Sep-03
10-Sep-03
17-Sep-03
23-Sep-03
3-Dec-03
9-Dec-03
15-Dec-03
17-Dec-03

280
330
50
80
945
790
1,300
40
40
40
300
170
130
80
300
80

Tapedown
Estimated
Geometric
Mean
(Feet) Instantaneous Flow
On Sample Day
(counts/100 ml)
(cfs)
1,810
940
474
353
139
128
214
297
315
444
17.3
105
17.3
67
17.7
33
17.5
21
95
19.8
11
16.8
10
16.5
11
16.6
12
126
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Mean
Flow
(cfs)

Geometric Mean
Fecal Coliform
Loading
(counts/30 days)

Geometric Mean
TMDL
Fecal Coliform
Loading
(counts/30 days)

894.4

9.10E+13

6.56E+14

238.6

7.77E+13

3.50E+13

56.6

3.95E+12

8.30E+12

11.2

1.03E+12

8.23E+12
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Figure A-2
Fecal Coliform Geometric Mean Loads, Critical Load,
and Summer and Winter TMDL Curves
08010491 Horsepen Creek at County Road 55 (Greenville Road) near Kingsland, GA
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Table A-2. Data for Figure A-2
Date

Observed
Fecal Coliform
(counts/100 ml)

2-Jan-03
13-Jan-03
15-Jan-03
29-Jan-03
5-Mar-03
19-Mar-03
24-Mar-03
26-Mar-03
2-Apr-03
9-Apr-03
16-Apr-03
23-Apr-03
5-Jun-03
12-Jun-03
19-Jun-03
24-Jun-03
1-Jul-03
15-Jul-03
16-Jul-03
21-Jul-03
6-Oct-03
8-Oct-03
14-Oct-03
21-Oct-03

1300
220
90
50
80
130
50
20
20
330
330
45
20
130
20
20
140
220
20
220
70
16000
500
230

Tapedown
(Feet)

6.4
7.4
7.8
6.3
6.0
5.5
7.5

Estimated
Geometric
Instantaneous Flow
Mean
On Sample Day
(counts/100 ml)
(cfs)
28
9
7
189
4
128
67
34
80
25
12
8
7
99
4
9
15
21
32
22
6
11
13
108
6
1
2
4
599
2

Mean
Flow
(cfs)

Geometric Mean
Fecal Coliform
Loading
(counts/30 days)

Geometric Mean
TMDL
Fecal Coliform
Loading
(counts/30 days)

12.0

1.67E+12

8.82E+12

63.3

3.74E+12

4.65E+13

16.9

5.49E+11

5.51E+12

9.0

3.96E+11

2.48E+12

2.3

7.17E+11

1.33E+12

2.3

9.90E+11

3.30E+11
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Figure A-3
Fecal Coliform Geometric Mean Loads, Critical Load,
and Summer and Winter TM DL Curves
08009901 Spanish Creek at State Road 121 near Folkston, Georgia
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Table A-3. Data for Figure A-3
Date

Observed
Fecal Coliform
(counts/100 ml)

5-Mar-03
19-Mar-03
24-Mar-03
26-Mar-03
5-Jun-03
12-Jun-03
19-Jun-03
24-Jun-03
3-Sep-03
10-Sep-03
17-Sep-03
23-Sep-03
3-Dec-03
9-Dec-03
15-Dec-03
17-Dec-03

170
130
20
20
310
3100
1100
110
80
40
110
130
500
230
800
40

Tapedown
(Feet)

26.3
22.9
24.0
23.8
24.0
24.1
23.7
23.0

Estimated
Geometric
Instantaneous Flow
Mean
On Sample Day
(counts/100 ml)
(cfs)
914
475
240
179
55
65
108
150
159
584
53
34
17
11
82
5
5
6
6
246

Mean
Flow
(cfs)

Geometric Mean
Fecal Coliform
Loading
(counts/30 days)

Geometric Mean
TMDL
Fecal Coliform
Loading
(counts/30 days)

451.8

1.81E+13

3.32E+14

120.5

5.17E+13

1.77E+13

28.6

1.73E+12

4.20E+12

5.7

1.02E+12

4.16E+12
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Appendix B
Normalized Flows Versus Fecal Coliform Plots
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APPENDIX C – WATERSHED ADVISORY COMMITTEE ROSTER

Table C-1. List of Committee Members
Name

Position / Organization

Logistics Committee

Hampton Raulerson
Pender Lloyd
Ouida Johnson

Charlton County
City of Folkston
City of Homeland

X
X
X

Merrill Varn

SMRMC

X

Chip Campbell

SMRMC / SMRK

X

Anna Laws

SMRK

X

Audrey Pickren

Charlton BOE

X

Ashley Raulerson

Charlton BOE

X

Drew Jones

Charlton County

Matt Rouse

Charlton County

Jim Gowen

Charlton County

Tim Birchall

Charlton County

Russell Barber

Charlton County

Kenny Spurlock

City of Folkston

Delbert Shelton

City of Homeland

Kelly Hill

DNR-CRD

X

Rob Brown

GMC

X

Courtney Reich

GMC

X

Rachel Kuntz

GMC

X

Notes: SMRMC = St. Marys River Management Committee; SMRK = St. Marys Riverkeeper; Charlton BOE =
Charlton County Board of Education; DNR-CRD = Georgia Dept. of Natural Resources, Coastal Resources
Division; GMC = Goodwyn Mills Cawood, Inc.

SPANISH CREEK WATERSHED MANAGEMENT PLAN

APPENDIX D – WATERSHED ADVISORY COMMITTEE MEETING NOTES

2021

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Project Team Kickoff Meeting
October 21, 2019, 4:00-5:30 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

Meeting Notes
I.

Grant Administration
• Accounting time on this project is important for tracking match required for the grant.
o Rob will send an Excel file for Project Team members to track time. They are
welcome to use their own system. To be reported to CRD on 6-month basis
(March 31st and September 30th).
o It is important to have Sign-in Sheets at all meetings for the project and Public
Meetings where the project is discussed
• Hampton is the primary County Contact for Reporting/Time Tracking
• The plan is to finish up by September 30th but with all of the additional presentations
required and date of summer sampling, the County should request a 6-month extension
with the plan that we complete everything in the fall. Hampton can request the 6month extension to CRD (Kelly Hill) via email.

II.

Watershed Citizen’s Advisory Committee
• Members (per scope, 5 Charlton County Districts, 4 from Folkston, 1 from Homeland).
o These have been appointed
o Rob will follow up with Pender, Hampton, and Ouida for email addresses of
committee members to send a Doodle Poll for dates.
o Tentatively looking for December 3rd or 10th at 6PM for Kickoff Meeting.
• Plan to have Project Team meeting at 5:30PM on day of Citizen’s Advisory Committee
meeting (bi-monthly; 6 per grant period)

III.

Watershed Assessment
• GIS Access for Land Use and Future Character Area/Land Use Data will be through South
Georgia Regional Commission. Hampton to reach out to Rachel to introduce us and
describe project need. GMC to coordinate GIS data access.
• Other relevant data sources (Watershed Assessments, water quality monitoring data)
o Pender already sent information for Watershed Assessment of Folkston Pond.
Have they started monitoring associated with the plan?
o Existing WQ monitoring data is mostly bacteria from the main stem, nothing on
Spanish Creek except maybe a few suspect locations.
o SMRMC mentioned a box of old monitoring data. They can look through to see if
anything is relevant for the project.
o EPD sampling data is available at: http://gomaspublic.gaepd.org/ Rob to
download this data and reach out to Anna or Merrill if additional data is needed.

IV.

Water Quality Monitoring
• “Water Quality Monitoring Plan” by end of 2019. Topic for December Meeting. GMC to
draft ahead of meeting.
• Training by end of 2019. Anna is recertified, so she will reach out to Audrey and Ashley
to train them in Nov/Dec with the 7-hour course (likely a Saturday). Then they can train
the students with a shorter version in January.
• Sampling Schedule
o Winter sampling, up to 5 sites on 2 dates (1/15/20 – 4/15/20)
o Summer sampling, up to 5 sites on 2 dates (6/1/20 – 8/31/20). Anna mentioned
a preference to get a sampling event in rainy season of June/July

V.

Communications (from Grant Scope)
Assign Grant Tracking Responsibilities (sign-in sheets, agendas, presentation materials)
• Quarterly PSA on Charlton County website detailing problem and updating progress.
o Hampton can get this set up.
• Quarterly article in newspaper updating citizens on progress.
o Article/Website update to be same material.
• Bi-Monthly updates at meetings open to public (BOC, City Council, SMRMC, SMRK).
o Hampton will plan on Monthly updates to BOC.
• River clean-up at two county-owned public river accesses on Earth Day 2020.
o This will be done, there are 4 access points that they do.
• Presentation of Watershed Management Plan to local governments, SMRMC, SMRK, and
at CRD Brown Bag.
o Rob/GMC will prepare a final PowerPoint Presentation and can present at
Charlton County and CRD Brownbag. Other Project Team Members will need to
present at other local governments, SMRMC and SMRK meeting. They can use
the GMC PowerPoint file.

VI.

Later Topics (to be discussed at future meetings)
• Developing Management Practices
• Watershed Management Plan Development

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Project Team Meeting #2
December 10, 2019, 5:30-6:00 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

MEETING NOTES
I.

Grant Administration
• Please be filling in your timesheets; Hampton requested Project Team members to send
their timesheets to him on a monthly basis. The cumulative time will be submitted with
Interim Reports (on April 1st and October 1st) and Final Report.
• When there are Committee meetings in which the project is discussed, send Agenda,
Sign-In Sheet, and Minutes to Hampton to include for Grant Reporting

II.

Watershed Citizen’s Advisory Committee
• Set 2nd Tuesday, every other month, as regular meeting date (5:30 Project Team; 6:00
Committee)
o Future Meetings: February 11th, April 14th, June 9th, August 11th, October 13th

III.

Updates:
• Status of Water Quality Training – SMRK & Charlton BOE – COMPLETE
o When sampling fecal coliform, DO needs to be sampled too
• Status of continued Long-Term Monitoring from Watershed Assessment (Folkston)
o The Plan was sent to EPD for review, addressing comments, long-term monitoring
at same sites likely to resume this year.
• Data Access Updates
o GIS (SGRC) - RECEIVED
o EPD Water Quality (online) - COMPLETE
o Other Water Quality data (large box) – SMRMC reviewed these documents but
sampling results were not relevant to Spanish Creek. Merrill shared a report on
“Wetland Management Strategy” for the St. Marys River Basin as a whole.

IV.

Post-Meeting Activities
• GMC to draft “Water Quality Monitoring Plan” and send to Project Team to review
• GMC to send meeting notes from Dec 10th. These can be used for:
o Cities, County, SMRMC, SMRK to provide updates at regular public meetings
• County to set up website page to detail problem and update progress
o GMC to provide suggested language and maps
o Required Quarterly updates to website
o Update can be posted as article in newspaper to update citizens on progress

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Citizen’s Advisory Committee, Kickoff Meeting
December 10, 2019, 6:00-7:30 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

MEETING NOTES
I.

Introductions
• See sign-in sheet for attendance at Meeting #1.
• Committee members represented various locations throughout the County and
watershed. Committee members use the river/creek and land within the watershed for
recreation and business purposes; several members represent the timber industry. The
Committee also includes several large property owners.

II.

Grant Administration
• This project is funded by a Coastal Incentive Grant through GA DNR-Coastal Resources
Division. The Grant was awarded to Charlton County, and a requirement is to provide InKind match through staff and volunteer participation on this Committee. As a result, it is
important to log and track hours spent between meetings and note it on subsequent
meeting’s Sign-in Sheet.

III.

Watershed Citizen’s Advisory Committee
• Meetings will be held every other month on the 2nd Tuesday at 6:00 PM.
o Remaining Meetings: February 11th, April 14th, June 9th, August 11th, October 13th

IV.

Presentation: Background of Watershed Management Planning
• See attached file with PowerPoint Slides
o Reviewed Project Schedule & Committee Meeting Schedule/Goals
o Reviewed steps to Watershed Management Plans
▪ Relevance is that it will provide a plan of action to address water quality
impairments of fecal coliform bacteria and low dissolved oxygen in the
Spanish Creek Watershed. Having a plan will make the City and County
eligible for grant funds from GA EPD to implement recommended
management practices.
o Reviewed local watershed characteristics
▪ Land Use data & previous Water Quality results from EPD’s Website were
presented
• General Comments:
o In order to get more public input, it was asked about holding a Public Hearing
early in the process.
o There was a question on cause for the high fecal coliform counts. Based on
previous inspection of data, it was discussed that the highest bacteria counts

might have been associated with sampling shortly after rainfall events. If septic
tanks are poorly maintained, this could result in high counts. GMC will look a little
closer at the dates of highest bacteria counts. Other potential causes of note
were illegal dumping, industrial runoff and pet waste and from wildlife.
o Other sources mentioned were: illegal dumping of dead deer and wildlife from
bridges, and dumping in the ditches that lead to Clay Branch. For the ditches
leading to Clay Branch, a rainfall event flushes all of this material into the creek.
o The committee commented that there is essentially no flow in Long Branch to
Spanish Creek for about 6-8 months per year. This causes the very low Dissolved
Oxygen, and could then be a cause of high fecal coliform bacteria if the water is
not flushed out.
o Along Long Branch, beaver dams are an issue because they further reduce flow.
o It would be beneficial to have DNA-source tracing of bacteria to determine if it is
human or animal in order to better identify the cause. This type of sampling is
very expensive, so it was not included as part of this grant/project. It could be a
short-term recommendation for the Watershed Management Plan.
o Folkston monitors several locations upstream and downstream of their WWTP on
a weekly basis, as part of their permit with EPD. The City Manager said that he
could provide us with this data to include in the analysis for the Watershed
Management Plan.
V.

Water Quality Monitoring
• Reviewed of previous monitoring results & sampling locations
• Discussed future sampling locations and “Water Quality Monitoring Plan”
o The five locations are to help identify any gaps, so a few new locations will be
selected to help to locate pollutant sources.
o 5 locations of interest include:
▪ Downstream of pond before Spanish Creek
▪ SR 121 bridge (just upstream)
▪ Downstream of WWTP
▪ Hook on Spanish Creek just prior to Hatcher’s Branch entering.
▪ A regular location upstream of the WWTP on Clay Branch (maybe
_16769)
o GMC to draft “Water Quality Monitoring Plan” and send to Committee for review
in January.

Next Meeting is Tuesday, February 11, 2020

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Project Team Meeting #3
February 11, 2020, 5:30-6:00 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

MEETING NOTES
I.

Grant Administration
• Reminder: send Hampton Sign-in Sheets & Timesheets
• First Semi-Annual Reporting period closes on March 31st

II.

Updates:
• Water Quality Monitoring Plan / Site Locations – GMC, SMRK, & Charlton BOE
o GMC to send over Monitoring Plan to project team for review
o Rob followed up with Reid Jackson at EPD on 2/12/20 regarding sampling from
County Pond and he said it is best to sample before water enters the pond. If
that is not accessible, then to go to the point closest to where it enters Spanish
Creek instead of sampling right at the road crossing.
o Following the Stakeholder Meeting, the committee was fine with all of the other
locations proposed for sampling.
• Status/Schedule of Water Quality Training/Student Sampling – SMRK & Charlton BOE
o Training complete
o High School plans for first sampling event on Feb 27th and the 2nd at end of March
o They have 4 students who will work out well for sampling, but they will use the
whole class to do the laboratory analysis
• Access to continued Long-Term Monitoring from Watershed Assessment – Folkston
o Rob discussed this with Kenny and Pender prior to the meeting
o The City samples outflow from the WWTP into Spanish Creek once per week and
submits to EPD through NetDMR. The other 3 sampling sites are downstream of
SR 121, so they are not applicable to the high bacteria loading at SR 121.
o Planned Long-Term Monitoring from the Watershed Assessment will continue
but likely after the monitoring for the CIG is underway or complete.
• Communications Updates - ALL
o County Website: https://www.charltoncountyga.us/413/County-Projects
▪ This website is active
o Reporting updates at respective Committees/Agencies
▪ Keep track of agendas, notes, and info on number of participants
o Hampton sent an update to the newspaper that should be published next week.
• River Cleanup Events
o These will take place on Saturday April 25th. Site Captains are not needed.
o St. Marys Riverkeeper is coordinating this event and will have sign-in sheets.
o It was suggested to have the Committee members reach out via social media to
encourage participation.

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Citizen’s Advisory Committee, Meeting #2
February 11, 2020, 6:00-7:30 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

NOTES
Copy of PowerPoint slides are attached with these notes as “Committee Mtg-PPT Slides_021120.pdf”
I.

Water Quality Monitoring
• Reviewed planned sampling locations / Monitoring Plan
o Committee was fine with the five monitoring locations selected in previous mtg.
o For monitoring plans, those sampling will have a sheet with them to fill out to
identify if anything they observe might indicate high bacteria levels (e.g., odors,
dead animals, etc). Also, there will be a blank sample that they bring with them
to help determine if any sample is contaminated during sampling or transport.
o Rob followed up with Reid Jackson at EPD on 2/12/20 regarding sampling from
County Pond and he said it is best to sample before water enters the pond. If
that is not accessible, then to go to the point closest to where it enters Spanish
Creek instead of sampling right at the road crossing.
• Reviewed additional sampling results in Spanish Creek Watershed
o In general, when sampling events were right after large rainfall events (1+ inches),
there were higher hits of bacteria.
o Bacteria sampling, as grab samples, has high variability associated with it, so
upstream and downstream samples did not always correspond to each other.

II.

Schedule (Other Ongoing Grant Activities During this Period)
• Water Quality Sampling
o First winter event on Feb 27th and 2nd in late March.
o Summer sampling will take place in June-August
• River Clean-up at two County-owned public river accesses on Earth Day – 4/25/2020
o Encourage participation through social media and networks. We will have more
information at the next meeting in April (14th).
o Two of the sites will likely be Camp Pinckney and Traders Hill. If the Traders Hill
site is relatively clean, they will proceed to Old River Landing as well.
• Quarterly newspaper/website updates
o County Website is active and will be updated with Meeting notes/summaries
• Bi-monthly updates at BOC, City Councils, SMRK, SMRMC

III.

Watershed Characterization
• A few general characteristics of this watershed for the portion that lies in Georgia
o The largest Land Use is “Agricultural/Forestry” at 91.0% followed by “Residential”
at 3.5%.

o About 20% of the watershed is wetlands, and the majority of those (94.8%) are
“Freshwater Forested/Shrub Wetlands”
o 84.5% of the watershed is not in a Flood Zone (X-zone), while 15.3% is within an
“A” or “AE” Flood Zone (1% chance flood per year; 100-year flood zone)
o Only 3.1% of the watershed is in a groundwater recharge zone. In this case it is
“Miocene/Pliocene Recent Unconfined”
o Most of the soils in this watershed are “poorly drained” followed by “very poorly
drained” and “somewhat poorly drained”
o Most of the soils in this watershed have high water tables (<12 inches from the
surface).
IV.

Review of Previous Plans
• GMC reviewed pollutant sources and management strategies from the 2002 TMDL
Implementation Plan to give context of what thoughts and plans were 18 years ago.
o NPDES Discharges from WWTP was on the list in 2002, but it is likely a smaller
contributor now since they began disinfecting in 2005.

V.

Brainstorming Session – Pollutant Sources & Management Measures
• Pollutant Sources identified from previous meeting
o Wildlife
o Debris and trash in ditches flushed during rain events
o Beaver Dams in Long Branch (low DO)
o Potentially development west of County Pond/Sardis Rd
o Dumping of animal carcasses/septic waste/etc. at bridges
o Failing septic systems
• Additional/new pollutant sources discussed:
o Dog/fox pens that were located just downstream of where Long Branch merges
with Spanish Creek. They were there for decades and fed with excess food from
restaurants for years. They were gone by 2017, so this might be a large pollutant
source that is no longer present.
o There are a few areas where cows have access to the River, mostly on Clay Branch
near Gibson Post Road. But several others have good buffers in place between
grazing areas and the creek.
o There are very limited areas with agriculture, so this is not as much of a concern.
o There does not seem to be many areas with streambank erosion in this watershed
o Runoff from developed/urban areas
• Ideas for New Management Strategies
o Buffers
o Ordinances

Next Meeting – April 14, 2020

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Project Team Meeting #4
April 14, 2020, 1:00-2:00 PM
Videocall via Microsoft Teams

MEETING NOTES
Attendees: Rob Brown, Courtney Reich, Anna Laws, Ashley Raulerson, Audrey Pickren, Kelly Hill, Merrill
Varn, and Hampton Raulerson.

I.

Grant Update
• Semi-Annual Report was submitted to CRD on April 7th.
• Both winter samples were completed by end of March.
o Results to be discussed at next Committee Meeting.
• Hampton asked everyone to complete their timesheets and please provide them to the
County.

II.

Logistics:
• Plans for next meeting with full committee
o In-person committee meetings are canceled due to COVID-19, so alternatives
involve online surveys or other types of interactive programs.
▪ GMC will create an online survey for the committee to provide input on
goals, issues, and management practices.
▪ The results of this online survey will be presented to the group on a
conference call (or future in-person meeting, if conditions allow).
▪ There was also discussion regarding a different and simpler survey to
provide to the general public to get their feedback. This will need to be
discussed internally with the County and Project Team to see if it is within
scope and consistent with the grant application.
• Summer sampling schedule
o These do not need to be completed until September.
o The high school plans to do one in August so that students can be a part of it.
• River Clean-ups
o Postpone from Earth Day to a later date.

III.

Online Survey for Pollutant Sources, Management Measures, and Management Practices
• Survey for Committee will be online using SurveyMonkey.
• GMC will be in touch with the Project Team regarding draft survey for their review.

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Citizen’s Advisory Committee, Meeting #4
June 9, 2020, 6:00-7:30 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

NOTES
A copy of the PowerPoint presentation file is attached with the notes:
I.

Schedule
• Meeting Schedule
o The online survey is counting as Meeting #3
o The next meeting (#5) will be delayed one additional month until
September 8th to allow for summer sampling to be completed
• Summer Sampling
o The high school may try for the next sampling event in late July; there is a
possibility that a few students may be available.
o Students will be available for August sampling.
o It was discussed to target the sampling date following periods with more
rainfall

II.

Winter Sampling Results
• E. Coli was sampled as part of this study. EPA considers this to be a better indicator
of health risk from water contact than fecal coliform.
• E. Coli is a subgroup of fecal coliform and is generally 60% of fecal coliform counts.
• The February sample (27th) was conducted after wetter conditions – 3.52 inches in
previous 14 days, and 2.10 inches was two days prior. There was a high concentration
of 800 CFUs/ 100 mL at the “Hook” on Spanish Creek.
• The March sample (26th) was conducted after drier conditions – 0.28 inches in
previous 20 days. All samples were low; none were higher than 67 CFUs/ 100 mL.
• A few important things to note:
o Additional sampling location on Spanish Creek and Gibson Post Road will be
added for the summer to try and continue to source trace the high
concentrations at the “Hook” location.
o The lack of E. Coli in these samples should help to rule out Folkston WPCP
as a source of impact.

III.

Review of Online Survey Results & Goal Setting

Survey results were presented, and there were no comments or questions on the ranking. The
top issues and pollutant sources were extracted for GMC to begin the Goal Setting Exercise –
see presentation file. Comments and feedback on management measures and BMPs for the
top issues and sources of impairment are described below:
Improper Disposal of Waste Materials
•
•
•
•
•

Advertise where proper disposal sites are located
A place where people can go to submit a report when they see illegal dumping
Education- teach people why it’s wrong and the alternatives to dump trash
Signage for “No Dumping”
Write an article “GA outdoor news” about illegal dumping and consequences

Urban Stormwater Runoff
•
•
•
•
•

Public Education- such as dog waste, lawn application, etc.
Increasing areas for infiltration and detention
State and Fed regulations
Make the county a local issuing authority (LIA) so they don’t have to go through EPD
Hire a stormwater manager; combine responsibilities of this person to handle this
program/plan, NPDES wastewater permit, LIA, and other related areas.

Septic Systems
•
•

Notification system to remind public to maintain their septic system; as well as enforcing
maintenance. Routine frequency including regulations.
There was some concern about the magnitude of this as an issue based on monitoring
results. There are likely some failing septic systems where added public education could
be beneficial, but this topic might not be as high on the list as originally thought.

Overflowing Sanitary Sewers and Leaking Lines
•

Similar results for this as with septic systems. There are really only 2 or 3 stream crossings,
and this did not appear to be an issue of major concern from the committee present.

Livestock & Domestic/Wild Animal Management
•
•
•
•

New item to add to the list and combine with “animal/livestock access to waterways”
Nutrient/waste management plans for places with high (domestic/wild) animal population
Buffer zones for livestock and domestic/wild animal management
Exclude access to waterways and low-lying wetlands

To-Do List / Next Steps:
1.

Push next meeting from August to early September so we can incorporate another water
sampling dataset/result(s) (2nd Tuesday is September 8th)
2. GMC to create simple survey for public and send to Committee for their review.

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Citizen’s Advisory Committee, Meeting #5
October 13, 2020, 6:00-7:30 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

MEETING NOTES
I.

General Logistics
• Review of Sign-in Sheets

II.

Summer Sampling Results
• GMC reviewed the monitoring results from the winter and summer dates.
• The summer sampling added two new locations along Gibson Post Road to try and source
trace the high bacteria counts at the “Hook” location of Spanish Creek. These included
an unnamed tributary and Spanish Creek. Both had extremely high E. coli counts
following the wet August sample.
• Chip mentioned that there are a lot of feral pigs in the upstream area of Spanish Creek so
that could be a potential source.
• There are some small livestock operations adjacent to the creek that could be a source;
likely do not have a nutrient management plan
• Overall, everyone agreed that more monitoring is needed and desired

III.

Public Survey Results
• Overall, only 23 people responded to the survey, and 19 live in Unincorporated County.
There was not a large enough of a response for it to be statistically significant, but it did
confirm the groups suspicions on needs.
o The largest contributor of pollution is illegal dumping of waste and debris in
ditches and at bridges, followed by urban stormwater runoff
o The topic area needing the most public education is information about proper
waste disposal locations
▪ County offers pickup for large items (e.g., fridges, stoves, etc.)
• There was a good response about respondents knowing how often to maintain septic
tanks, but this could be due to the Charlton County ordinance/requirement that septic
tanks be inspected before power can be turned on.
o The majority of Folkston is on City sewer, and all of Homeland is on septic, but
Homeland does not have the ordinance requirement for septic inspections.
• In the last question (mapping of large pollutant sources) – most were blank because they
were completed via paper copies. Some noted areas that are not influential on the water
quality of the Spanish Creek (e.g., coal ash is outside of watershed, and spray fields are
south of all monitoring locations on Spanish Creek).

IV.

Updated Impaired Waters
• Based on the 2017 sampling conducted by EPD (fecal coliform geomeans and dissolved
oxygen), the state updated the impaired waters in this watershed, and added the
following (it was approved by EPA in August 2020)
o Long Branch is impaired for fecal coliform due to nonpoint sources
o Clay Branch is impaired for fecal coliform due to nonpoint sources and urban
stormwater runoff
o Hatchers Branch & Long Branch were added to the pending assessment for low
dissolved oxygen.

V.

Management Measures
• The Management Measures and BMPs from the previous meeting were reviewed and
discussed. There were very minor changes made. Comments are noted below.
• There are currently challenges with enforcing current regulations/ordinances due to
difficulty in having cases for code enforcement violations heard by the local judge to
assign a fine.
• Need to expand on role of reaching out to “DNR Wildlife Group” for illegal dumping.
• It was noted that hiring a stormwater manager or new position under this topic is not
feasible in the foreseeable future; lack of funding. This would need to be a long-term
item.
• Regarding septic systems: Properties must have its septic system inspected every 5 years
and signed off by the Health Dept. inspector. They also must be inspected each time the
power is turned on, which includes changing renters.
• The City is currently taking leachate to Waycross, but they hope to have capacity for
septage in the near future. Rob to reach out to Pender to confirm sewer plans. It sounded
like expanding sewer service area is not economically feasible due to geography.
• Leaking sanitary sewers/collection lines are not a current threat/issue in the area, so the
I&I study that was noted is a long-term item.

VI.

Other Discussion Points
• GMC to reach out to CRD and follow back up with Hampton and the others in two weeks
with a phone call regarding plans and opportunities for future grant application/projects.
o Another Coastal Incentive Grant has an $80K limit, needs to be matched 1:1, and
cannot be used for construction of BMPs. These have a pre-App due in early Dec.
o EPD 319(h) grants have a $400k limit, with a 60/40 split ($400k grant needs a
minimum of $267k match). They can be used for construction of BMPs, and the
deadline is April

Next Meeting – December 8, 2020

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Project Team Meeting #5
January 12, 2020, 5:45 – 6:00 PM
Charlton County Board of Commissioners Building (68 Kingsland Drive, Folkston)

MEETING NOTES
I.

Grant Update
• Semi-Annual Report was submitted to CRD on October 16th, 2020.
• Submit your timesheets to Hampton ASAP

II.

Logistics – Other Activities:
• River Clean-Up
o To be held the weekend of January 23, 2021. Georgia River Network kayaking trip.
SMRK to do outreach at the event.
• One more Project Team Meeting
o Conference Call in February
• Project Close-out Activities
o Presentations
▪ Rob plans to prepare 25-35 minutes of content for the presentation at a
CRD Brownbag event. The longer version will be condensed to a 5- to 10minute option to update local governments, SMRK, and SMRMC. Rob will
present at the CRD Brownbag and Charlton County Commission Meeting,
and could be available via Zoom for SMRMC and SMRK meetings;
however, they are welcome to present themselves.
▪ Schedule
a. Charlton County meets 1st & 3rd Thursday of the month (in-person)
i. Target either Feb 20th or March 5th
b. Folkston City Council meets 3rd Monday of the month (in-person)
i. Target March 15th
c. Homeland meets 2nd Thursday of the month (in-person)
i. Target March 11th
d. SMRMC is a Zoom meeting – 1st Monday of the Month
i. Target March 1st
e. SMRK is a Zoom meeting – When is regular meeting for Feb/Mar?
i. Target?
o GMC to Finalize WMP based on comments from Committee & Project Team
o GMC will assist with Final Close-out Report

Important Dates
February 2021 - TBD
April 7, 2021

Project Team Meeting – Conference Call
WMP Due date/Grant Close-out

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Citizen’s Advisory Committee, Meeting #6
January 12, 2021, 6:00-7:00 PM
Charlton County, County Annex
68 Kingsland Drive, Folkston, GA

MEETING NOTES
I.

General Logistics
• This was the final Citizen’s Advisory Committee Meeting.
• GMC to finalize the WMP in February and Project Team to give presentations in
February & March as the Grant ends March 31st. Reporting due on April 7th.

II.

Recent DNA Results (Mid-December)
• Overall, the results were not as informative as the September 30th sample. There were
no high hits present in any of the tributaries and branches of Spanish Creek. However,
this is what can happen with bacteria sampling.
• The event had 0.98” of rain on 12/16/2020 (10:45-15:45); Sampled Dec 17th afternoon.
• Results came back with 0’s for Swine, Bovine, Poultry, Sheep, & Dog. And the Human
frequencies were in the “Very Low” category due to being between 0-50.
o For reference, the previous sample in September at the SR 121 Bridge had
“Medium” for human and “Very High” for swine.
• Below are notes from Audrey on which site is which as well as the Human #’s from the
report.
o Spanish Creek at Paxton Road - this site had deer carcasses in the water just
downstream
▪ Human – 7 (very low)
o Spanish Creek at Gibson Post - this is the site where we had high counts before
▪ Human – 2 (very low)
o Long Branch at Spanish Creek/Sardis Road - this site is new bridge construction
so pretty clean and open
▪ Human – 12 (very low)
o Hatcher's Branch at Gibson Post - this site had a whole boar hog in the water
just downstream
▪ Human – 0 (very low)
o Clay Branch at Gibson Post - this site is just downstream of a pond spillway and
is right next to a city sewer lift station
▪ Human – 5 (very low)

III.

Watershed Management Plan – Discussion of Comments/Feedback
• Rob received comments from Merrill ahead of the meeting.
o There were a few grammatical items and minor edits, especially related to how
SMRMC was listed and its activities.
o One major edit was associated with Section 2, where it was suggested to
condense this section, add subsections for DO and Fecal Coliform, and to keep
the order consistent.
o Another substantial edit was to add a BMP objective for septic as “complete
WelSTROM update.” The current WelSTROM dataset in the County is only a
partial listing.
• Pender mentioned the City Treatment Plant will likely not need the planned expansion
due to lack of funding and reduced flows from the prison closing. Septage drop-off not
likely to happen in the proposed time period
• There was a question on whether the Spray Fields were a separate Land Application
System Permit. The Spray Fields are housed under the same permit as the WWTP.
• The City of Folkston recently completed an Inflow and Infiltration Study that identified a
few problem areas, so this BMP is no longer necessary.
• No further comment than those received by Merrill in December 2020; everyone was
encouraged to email any additional comments/edits to Rob.

IV.

Final Thoughts
• In general, bacteria monitoring can be very ‘hit’ or ‘miss’. Protocols that EPD follows for
testing is to collect 4 samples over the course of a 30-day period and compute the
geometric mean, and in some cases, they take 3 or 4 sets of monthly samples in a year.
• The monitoring conducted by the Committee members and Charlton County High School
teachers/students were very informative and helped to locate a few bacteria sources.
However, GMC recommended that additional long-term bacteria monitoring as
geomeans and supplemental DNA testing would be a good next course of action to further
refine bacterial source locations and types.
• The Cities/County could pursue a 319(h) grant now that they have a Nine-Element
Watershed Management Plan; however, the grant application takes some effort, and a
large project would require substantial match commitment. 319(h) grants have a
maximum request of $400k, with a 60/40 grant/match ratio, so the minimum match is
$267k. These are 3-year grants, and the applications were due last year in April. Due to
this large commitment and a goal of making a substantial impact on the waterway
impairment, it is recommended to pursue grants for additional monitoring before making
the investment of a 319(h) grant, or to request additional funds or monitoring resources
from CRD or EPD, respectively.
• The set of bacteria geomeans that were sampled by EPD in 2017, alone, were responsible
to Long Branch and Clay Branch being added to the impaired waterway list. The County
Manager requested contact information for the EPD Monitoring Unit lead to reach out to
him to request additional sampling resources for this watershed.

Developing a Nine Element EPA Watershed Management
Plan for Spanish Creek in Charlton County
Project Team Meeting #6
February 10, 2021, 3:30 – 4:30 PM
Conference Call Meeting

Meeting Notes
In Attendance:
Pender Lloyd, Merrill Varn, Chip Campbell, Anna Laws, Kelly Hill, Rachel Kuntz, and Rob Brown
I.

Grant Administration
• Reminder to submit their hours/timesheets to Hampton
o As of 2/12/21, we have all hours reported except for Audrey & Ashley
o Based on current total match accumulated, we will easily meet the target
through hours not reported and planned presentations.
o An extra Clean-Up event is NOT required to reach total match.
• Grant to close on March 31st; Final Report due April 7th

II.

Discuss Project Close-out Activities
• Meeting dates/agendas & times for presentations
o Charlton County – March 5th, 6 PM
▪ Rob to present in-person
o Folkston – tentatively planned for March 8th (but may change due to an agenda
item needing action)
▪ Rob to provide copy of presentation and script for Pender to present to
Council
o Homeland – March 11th
▪ Rob to provide a copy of presentation and script to Ouida Johnson and
Delbert Shelton for them to present
o SMRMC – March 1st
▪ Rob to present at virtual meeting
▪ Anna/Chip will invite SMRK to participate and listen in on this meeting
o DNR-CRD Brownbag – March 24th 12PM
▪ Rob to present virtual webinar
▪ Event should be mentioned/advertised at all meetings listed above if
citizens or councils want to hear the longer version of the presentation

III.

WMP Update
• No new comments last week, GMC to finalize the plan this/next week
• Once plan is finalized, County to update website with a copy of the Final Plan
• EPD will review Final Plan; Rob to provide a copy to Mary Gazaway

IV.

Future Monitoring & Other Activities
• Group discussed continuing Adopt-A-Stream monitoring through funding available from
Rayonier and other sources. Due to the magnitude of sampling, sites, and tributaries, it
was discussed to focus efforts on one branch at a time and conducting sampling at
multiple locations along the length, and then systematically moving through the
watershed to other tributaries.
• Further, it was discussed to focus on more developed subwatersheds that would have
human-impacts due to the committee’s interest in pursuing a 319(h) grant in the future.
The order would be to do Clay Branch first, and then Hatchers, followed by Long.
• It would be beneficial to have some consistent sampling for more baseline data, so they
will pursue some future efforts with the High School. It was discussed that doing Clay
Branch sampling might be convenient for them location-wise and ease of sample
collections (as most sites are at road crossings).
• It would be ideal to include DNA sample testing with future Adopt-A-Stream sampling,
when possible and as SMRK has the funds available through donations.
• Rob followed up with Joe Craine at Jonah Ventures, and he said that they do have an
assay for deer as an additional species to test, if interested; however, it does have an
extra cost. This might be beneficial for upper Spanish Creek and Long Branch tributaries
to point to wildlife as the source of bacteria
• Chip mentioned, from his experience, that Spanish Creek does not have any higher deer
populations than other watershed that do not have impairments. However, he
commented that there are more feral pigs in Spanish Creek than others, and they tend
to wallow in the stream bottoms in the summertime when temperatures are hot, so this
could be the contributing factor for the “very high” swine results received in the
September sampling event.
• Other funding sources to pursue for additional monitoring include: Coastal Incentive
Grant or Seven Rivers Resource Conservation and Development Council (RC&D)
o Rob reached out to Drew, as he is listed on the website as the contact for
Charlton County, to see if this might be something they would fund. He said it
could, and to reach out, but he recently resigned from that position because
there is another person representing the County on the Council.
• Items discussed during this call will be incorporated into the Long-term monitoring
recommendations in the WMP.
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APPENDIX E – MONITORING PROGRAM FOR SPANISH CREEK WATERSHED
MANAGEMENT PLAN

Monitoring Program for Spanish Creek Watershed Management Plan
Introduction
As part of the Spanish Creek Watershed Management Plan (WMP), a Coastal Incentive Grantfunded project, project staff from St. Marys Riverkeeper and Charlton County High School are
working with high school student volunteers to collect additional water quality data from the
watershed to fill data gaps and explore potential pollutant sources. Anna Laws, the St. Marys
Riverkeeper, is a Certified QA/QC Volunteer, and she has recently trained Audrey Pickren and
Ashley Raulerson, faculty members at Charlton County High School, to lead sampling efforts with
students. Goodwyn Mills and Cawood (GMC), the subcontractor leading the WMP development
and facilitation, analyzed background water quality data available from Georgia EPD and
presented this information to the Citizen’s Advisory Committee (CAC) and Project Team to select
locations that could use additional sampling data.
Site Locations
The five monitoring sites selected by the CAC are described in the table and map below. The
reasoning for each point is provided below:
1. Continue monitoring at the long-term record of impairment in Spanish Creek.
2. There is a small development that drains to the County Lake, and this is a potential source
that has not been previously explored.
3. With access to private roads, this is one area of Clay Branch that has not been previously
explored.
4. There was a desire to select another site on Clay Branch, upstream of the WWTP and
downstream of development that was previously monitored.
5. With access to private roads/land, this is one area of Spanish Creek that has not been
previously explored. Upper Spanish Creek has not historically been an issue, and Long
Branch has had some high fecal coliform and low DO, likely from beaver ponds and
stagnant water.
Table 1: Summary of Monitoring Locations
Point

Monitoring Location

Latitude

Longitude

1 SR 121 Bridge (EPD Site)
Charlton County Lake
2 (upstream)

30.804364

-82.027806

30.801972

-82.033203

3 Downstream of WWTP
Clay Branch u/s of WWTP
4 (EPD Site)
"Hook" on Spanish Creek
5 u/s of Hatchers Branch

30.815083

-82.028822

30.829140

-82.018939

30.821736

-82.043086
1

General Description
Spanish Creek, just upstream of SR 121
Bridge (EPD Site: "RV_08_3131")
Just upstream of Charlton County Lake
at Sardis Rd
Clay Branch, downstream of WWTP,
upstream of Gowen Drive
Clay Branch, just upstream of Gibson
Post Road (EPD Site: "RV_08_3144")
Spanish Creek after Long Branch but
before Hatchers Branch, after "hook"

Figure 1: Site #1 – Spanish Creek SR 121 Bridge (existing EPD Site ID “RV_08_3131”)

Figure 2: Site #2 Charlton County Lake inlet (sample right before water enters pond)
(Option #1 – Red Star). If this is inaccessible, then sample this creek right before it
discharges into Spanish Creek (Option #2: Yellow Star)
2

Figure 3: Site #3 Downstream of WWTP (Clay Branch on upstream side of Gowen Drive)

Figure 4: Site #4 Clay Branch u/s of WWTP (existing EPD Site ID “RV_08_3144”)

3

Figure 5: Site #5 “Hook” on Spanish Creek (u/s of Hatchers Branch & d/s of Long Branch)

4

Figure 6: Summary Map of New Monitoring Locations as part of the CIG.
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Sampling Dates/Timelines
There will be a total of two sampling dates in “Winter” months from January 15, 2020, to April
15, 2020, and two sampling dates in “Summer” months from June 1, 2020, to August 31, 2020.
On a selected sampling date, all five monitoring locations will be sampled and brought back to the
laboratory for analysis.
Sampling Methods
The parameters sampled include: Escherichia coli (E. coli) and dissolved oxygen (DO). This
project will follow the Georgia EPD Adopt-A-Stream (AAS) QA/QC procedures. The weblink
below for the AAS bacterial training presentation outlines the sampling protocols. The
County/Staff has access to a DO meter, so DO will be sampled in this manner as opposed to the
AAS protocol with a chemical kit.
https://adoptastream.georgia.gov/documents/bacterial-presentation-pdf
A summary of the AAS procedures is described below:
1. Prepare a blank/control
o Label Whirl-pak® bag as a blank.
o Wear gloves and remove the perforated seal.
o Use small white tabs to pull open the bag.
o Fill the bag 2/3 full with distilled water (brought from home).
o Whirl.
o Place blank in a sanitized cooler with ice where other samples will be stored.
2. Collect a sample (from a well-mixed area of flowing water)
o Use one Whirl-pak® to sample upstream of yourself.
o Clearly label sample
o Place sample in cooler after collection (exposure to UV will decrease bacteria
levels).
o Plate sample as soon as possible, but the maximum holding time on ice is no more
than 24 hours.
3. Plate samples and blank
o Clean work area with disinfectant spray.
o Before plating, invert sample to mix the water.
o Prepare 3M Petrifilm plates (check expiration dates & label: Blank, 1, 2, 3 (+ site
name).
o Run in triplicate + 1 blank (3 plates from your one sample + 1 control/blank plate)
[4 plates total].
4. Incubate
o 35°C ± 1 degree for 24 hours ± 1 hour.
▪ Turn on early to get stable temperature reading with a digital thermometer
inside.
▪ Adjust using metal dial on top.
6

o Check minimum and maximum temperatures after incubating.
5. Count
o Standard reporting units for bacteria are in CFU/100 ml (Colony Forming Units per
100 ml)
o Only count blue colonies with entrapped gas bubbles.
o Do not count colonies that are growing more than halfway off of the medium.
6. Dispose
o Spray plates with disinfectant (10% bleach, disinfectant spray, rubbing alcohol,
etc.) and seal in bag or used Whirl-Pak before throwing away.
o Spray incubator with disinfectant to clean after use.
o Wear gloves and wash hands when finished.
•

Other – Storage of Petrifilm
o If using within one month, keep in the fridge.
o If not, keep them in the freezer for storage.
o Remember to thaw before use.

A field/sampling conditions form from the AAS Protocol is provided on the next page.
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GEORGIA ADOPT-A-STREAM: Bacterial Form
SITE INFORMATION

Group Name:__________________________

Event Date: _____________________ (MMDDYYYY)

Group ID: G-________ Site ID: S-_________

Time Sample Collected:____________ (HHMM am/pm)

Stream Name:_________________________

Time Spent Sampling: _____________ (Min)

Monitor(s):____________________________

Total Time Spent Traveling (optional) : _________ (Min)

Number of Participants:____________

Furthest Distance Traveled (optional) : _________(Miles)

WEATHER

To be conducted every month

Present conditions (check all that apply)
Heavy Rain
Steady Rain
Intermittent Rain
Overcast

Partly Cloudy

Clear/Sunny

*Refer to wunderground.com for rainfall data
Flow/Water Level:
(check all that apply)

OBSERVATIONS

Amount of rain, if known?
Amount in Inches :_________
In Last Hours/Days:________

Dry

Stagnant/Still

Water Clarity:

Clear/Transparent

Water Color:

No Color

Water Surface:

Clear

Foam

Normal

High

Cloudy/Somewhat Turbid

Brown/Muddy

Green

Milky/White

Flow (over banks)
Opaque/Turbid
Tannic

Other:_______

Oily Sheen: does it break when disturbed? Yes/No (circle one)

Greater than 3'' high

Water Odor:

Low

Algae

It is white

Natural/None

Gasoline

Sewage

Fishy

Chlorine

Other:_________________

Rotten Egg

Photos: Please take images to document your observations and changes in water quality conditions.
Photo point directions can be found in the manuals. Send photos to AAS@gaepd.org.
Trash:

None

Yes, I did a cleanup

This site needs an organized cleanup

3M Petrifilm Method: Escherichia coli
BACTERIAL

Run three (3) plates/tests for each site, plus one (1) blank plate. Process within 6-24hrs, incubate at 35°C ±1° and read at 24 ± 1 hr

Plate
Blank
1
2
3
Total # Colonies

Colonies

Find AVG of Number of Colonies
cfu/100mL
(total # colonies/total # of plates (do not include blank)
(
/
) x 100 =
Sample Holding Time (HH): _____________
Date START(MMDDYYYY): ____________
Date END (MMDDYYYY):__________
Time START (HHMM):_________________
Time END (HHMM):______________
MIN Temp ( 0C):______________________

MAX Temp ( 0C): ________________

COMMENTS

Any changes since you last sampled at this site? If yes, please describe.

Please submit data to our online database at AdoptAStream.Georgia.gov
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