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1. INTRODUCTION

Ecological Planning Group (EPG), LLC, has prepared a Watershed Management Plan (WMP) on
behalf of the Coastal Regional Commission of Georgia (CRC), for a six-mile impaired segment of
the St. Marys River between Catfish Creek and Millers Branch in Camden County, Georgia. For
ease of reference, the plan will hereafter refer to this segment of the River as the St. Marys River.

The primary purpose of the WMP and associated monitoring and planning efforts is to address
and improve dissolved oxygen (DO) levels within the impaired segment of the St. Marys River to
meet State water quality standards. Because achieving this goal 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.

Guidelines set forth by the U. S. Environmental Protection Agency (USEPA) and the Georgia
Department of Natural Resources (DNR), Environmental Protection Division (EPD) have been
followed in the development of this WMP. The WMP addresses the USEPA’s Nine Elements for
Watershed Planning and Georgia 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 St. Marys River. 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 financed in part through a grant from the USEPA
under the Provisions of Section 319(h) of the Federal Water Pollution Control Act, as amended.
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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 State has also adopted
water quality criteria to protect these uses. For instance, the State has determined that for a
waterbody to support its use of fishing, it must have a daily average DO concentration of at least
5.0 milligrams per liter (mg/I) and a minimum of 4.0 mg/| at all times. (DO concentration refers
to the amount of oxygen that is dissolved or carried in water.) 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.

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. 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, and 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 use classification water quality standards for DO, as stated in Georgia’s Rules and Regulations
for Water Quality Control, Chapter 391-3-6-.03(6)(c)(i) are:
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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 fecal
coliform. 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 1 below illustrates the alternate standards.

Table 1: Coastal DO Criteria for Fishing Use Classification

If the natural DO is greater than or But less than (mg/I) The Maximum Allowable
equal to DO Deficit
(mg/l) (mg/l)
2.0 3.0 0.1
3.0 3.3 Never less than 3.0 mg/L
3.3 4.0 0.3
4.0 5.0 0.4
5.0 5.5 0.5
5.5 - Never less than 5.0 mg/L

Georgia EPD has not yet established a natural occurring DO level for the St. Marys River 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 streams receive significant natural contributions of oxygen-demanding organic materials
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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 St. Marys River.

In 2003, the Georgia EPD collected samples from the St. Marys River at Interstate 95 (EPD Station
08011021) to assess water quality. Figure 1 shows the location of this sampling station. The
assessment identified a six-mile stream segment of the St. Marys River, from Catfish Creek to
Millers Branch in Camden County (hydrologic unit code [HUC] 8# 03070204), as water quality
limited due to low DO levels. (A hydrologic unit is part of a watershed mapping classification
system showing various areas of land that can contribute surface water runoff to designated
outlet points, such as lakes or stream segments). Additional information about the 2003 water
quality data collected by the Georgia EPD is included in this report under “State Water Quality
Monitoring Data” located in Section 5. This segment of the St. Marys River was placed on the
State’s draft 2004 303(d) list and the Georgia EPD conducted a TMDL evaluation for DO in 2006
(Appendix A). This segment of the St. Marys River remains on the State’s most recent 2012
303(d) list. The TMDL evaluation identified the six-mile segment of the St. Marys River as not
supporting its designated use of fishing because DO levels were below established water quality
standards (Table 2).

Table 2: Georgia EPD’s Waterbody Listing

Stream Impaired County Extent Use Criterion Listing
Segment Violated
Location
St. Marys Catfish Creek to Camden 6 miles Fishing DO Not supporting
River Millers Branch designated use

This six-mile stream segment represents a relatively small portion of the St. Marys River Basin,
which occupies approximately 1,500 square miles, of which approximately 765 square miles is
located in the state of Georgia. Figure 1 shows the location of the impaired stream segment in
the St. Marys River Basin. 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.
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Figure 1 - Impaired Stream Segment
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3. FORMATION OF 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 the St. Marys River.

In 2010, the Partnership Advisory Council (PAC) was formed by the CRC. The Council was
composed of a diverse array of over 50 members, including landowners, elected officials of cities
and counties, representatives from academic institutions and employees of various local,
regional, institutional, and state agencies. Two PAC meetings were held in December 2010 and
January 2011 with the purpose of identifying impaired watersheds in coastal Georgia and
selecting two for development of a plan to address the impairment. The PAC selected the St.
Mary River for development of a Watershed Improvement Plan (WIP) and then established a sub-
committee of local stakeholders to lead this effort. The local stakeholders group met monthly
from February 2011 to June 2011 to discuss the DO impairment within the St. Marys River and
identify potential sources for the impairment. Members of the local stakeholders group
conducted a visual stream survey of the St. Marys River, including water quality sampling, in April
2011. A listing of the Council members, notes from the PAC and local stakeholders meetings,
and the results of the visual stream surveys are included in the 2011 WIP, prepared by the CRC.
A copy of the 2011 WIP is included in Appendix B.

In 2013, the former PAC/local stakeholders committee reconvened as the St. Marys Watershed
Advisory Committee (WAC). Several new representatives were invited to join the committee
based on their areas of expertise and professional interests. A list of current WAC members
and their contribution(s) is found in Appendix C. Meetings were held with WAC members on
March 27, 2013, February 11, 2014, and March 25, 2014 to summarize and review past planning
activities and water quality data. Committee members also discussed and evaluated present
and future water quality monitoring protocols, best management practices and outstanding
information needed to develop and implement an effective WMP.  All members were informed
of what was expected of them at the meeting and throughout the plan’s development. A few
Committee members were consulted more regularly throughout the development of this plan
because of their expertise and willingness to provide additional support.
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4. SOURCE ASSESSMENT

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 is 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 oxygen-demanding substances to
the receiving waters, which can reduce DO levels.

Some storm water runoff is covered under the NPDES Permit Program. However, it is
considered a diffuse source of pollution. Currently, regulated storm water discharges that may
contain oxygen-demanding substances consist of those associated with industrial activities and
municipal separate storm sewer systems (MS4s).

Nonpoint source pollution typically comes from many diffuse sources, not specific pipes or
conveyances. 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 Basin 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.

Many smaller communities use land application systems (LAS) in the treatment of their sanitary
wastewater. These facilities are required through LAS permits to apply all their wastewater
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"sludge" onto land, and, if properly operated, function as part of a non-discharging treatment
system that contribute no runoff to nearby surface waters. However, runoff during storm
events may carry surface residual containing oxygen-demanding substances to nearby surface
waters. Some of these facilities may also exceed the ground percolation rate when applying
their wastewater, resulting in surface runoff. If not properly bermed, this runoff, which
contains oxygen-demanding substances, may enter into nearby surface waters.

Pollutant Sources

The Georgia EPD’s 2006 TMDL evaluation and 2008 TMDL Implementation Plan (Appendices A
and D) included an evaluation of potential sources categories that are broadly classified as either
point or nonpoint sources. These sources include:

Point Sources

e Two NPDES-permitted discharges with effluent limits for oxygen-demanding substances
identified in the St. Marys River Basin watershed upstream from or within the listed
segment. These included the City of Kingsland- St. Marys Water Pollution Control Plant
(WPCP) and the City of St. Marys — Scrubby Bluff WPCP. The locations of these WPCPs
are identified on Figures 8 and 9, which are included in latter sections of this report.

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

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

e Downstream land application system (spray and buried/septic)

e Erosion and stormwater runoff of sediments from areas of land disturbance

e Loading of fertilizers, herbicides, pesticides, septic effluent & dead vegetation from
farming (minor) and silvicultural (major) operations, and from increasing residential and
retail commercial area

Additionally, according to the Georgia 2008 TMDL Implementation Plan for the St. Mary’s River,
base flow in the St. Marys River segment has been potentially lowered due to land alternations
including:
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e Channelization projects for silvicultural and suburban development,

e Hardening of the landscape (impervious surfaces), and by the

e Filling of wetlands, which has likely decreased the water segment’s ability to process
sediment loss

An assessment of the watershed by the WAC members has identified the following natural
occurrences within the St. Mary’s River system that could affect DO levels:

e Metabolism of organic substances in the water and mud

e Inorganic oxidation-reduction (redox) reactions with anaerobic mud upon mechanical
disturbance of the sediment

e Physical mixing with runoff of surface water with different DO levels (typically lower) than
river water

e Physical mixing with seepage of groundwater with a different level of DO into the
overlying river water

e Decrease in ability of water to retain oxygen in high temperatures and high salinity

e Cessation of photosynthesis at night or reduced photosynthesis because of increased
turbidity or color

e Drainage from fringing tidal marshes that supplies oxygen-demanding substances

e Setting of suspended organic matter in the mixing zone of an estuary

The WAC also identified the following potential anthropomorphic sources of oxygen- demanding
substances within the St. Mary’s watershed:

e Drainage from silviculture lands, especially those grid-ditched for better land drainage

e Residual organic matter in sewage effluent

e Drainage from septic tanks

e Drainage of hydrocarbons from large areas of pavement

e Excess plant production due to fertilizers on lawns, gardens, crops, and golf courses

e Five industrial facilities with stormwater NPDES permits located within the St. Marys
watershed (Figure 8. Note the locations of all facilities could not be shown due to map
scale). None of these facilities were listed in the Georgia EPD’s 2006 TMDL and 2008
Implementation Plan evaluation as point sources.

Waste Load and Load Allocations

The Georgia EPD’s 2006 TMDL document includes an evaluation of waste load allocations (WLAs)
and load allocations (LAs) for the St. Marys River (Appendix A). The WLA is the portion of the
receiving water’s loading capacity that is allocated to existing or future point sources. WLAs are
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provided to the point sources from municipal and industrial wastewater treatment systems, as
well as permitted storm water discharges. There are two NPDES permitted facilities in the St.
Marys River watershed that may potentially affect in stream DO. WLAs are provided to the
point sources from these municipal wastewater treatment systems. Table 3 below lists the
WLAs required to meet the target DO standard. The TMDL for the St. Marys River requires no
reductions in the wasteload allocations.

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 incorporate WLAs
that control specific pollutants to meet numeric 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 pollutants entering the environment.

The Georgia ESTUARY model used to compute WLAs was run under critical conditions, assuming
mid-tide dry weather conditions. Because the critical conditions occur when there are no storm
events, no numeric allocation is given to the waste load allocations from storm water discharges
(WLAsw) associated with MS4s.  Furthermore, there are currently no permitted NPDES MS4s
within the St. Mary’s River Basin.

The LAs for nonpoint source loads for the TMDL were computed from the model boundary
conditions, which include the stream, tributary, and headwater model boundaries under critical
conditions. The partitioning of allocations between point and nonpoint sources, shown in Table
3, is based on modeling results and professional judgment.

Table 3: TMDL Loads for the St. Mary’s River Basin under Critical Conditions

WLA WLAsw LA TMDL

Stream Segment (lbs/day)  (Ibs/day)  (Ibs/day) | (Ibs/day)

St. Marys River — Catfish Creek to Millers Branch 2,917 N/A 2,686 5,603

Note: TMDL expressed as Ultimate Oxygen Demand (UOD)
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5. ASSESSMENT AND CHARACTERIZATION OF CURRENT
CONDITIONS

This section of the Plan characterizes the St. Marys watershed to identify possible causes and
sources of DO 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 St. Marys River basin is located in Northeastern Florida and Southeastern Georgia, and is
bordered by the Satilla River basin to the north, the Nassau & St. Johns River basins to the south,
and the Suwannee River basin to the west. The basin occupies an approximate total area of
1,500 square miles within the Coastal Plain physiographic province, with approximately 765
square miles of the basin located in the Southeastern part of Georgia. The headwaters are
located in Charlton County, Georgia, within the Okefenokee Swamp. The river flows first south,
and then north and east through Camden County. The Catfish Creek to Millers Branch segment
of the St. Marys River is located within Camden County, and is the border between Camden
County, Georgia and Nassau County, Florida. The St. Marys River is comprised of one U.S.
Geological Survey HUC, 03070204.

The water use classification for the St. Marys River, including the Catfish Creek to Millers Branch
segment, is predominately fishing.

Drainage basins do not follow jurisdictional boundaries, which creates a unique situation when a
basin intersects multiple states. In an effort to better analyze the “not supporting” segment of
the St Marys River from Catfish Creek to Millers Branch, the HUC 12 watershed was used as the
basis. Given the availability of data, the basin was farther broken down to the portion that falls
within the State of Georgia.

Hydrology

The HUC 12 watershed (030702040402) has been named “St Marys East” and totals roughly 120
square miles. Approximately 63 square miles of this basin falls within Camden County. The
portion of the watershed within Camden County contains 117 linear miles of streams and
waterways. The major waterways within the basin are St Marys River, North River, and Catfish
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Creek. The minor waterways are Burrells Creek, Catfish Creek, Casey Creek, Dark Entry Creek,
Little Catfish Creek, May Branch, Millers Branch, Point Peter Creek, and Sweetwater Branch.

Topography

There is little change in elevation within the basin, a trend that is consistent with many counties
in coastal Georgia. The elevation ranges from 0 feet to 40 feet with an average of 17.5. By
way of comparison, the elevation in Camden County ranges from 0 feet to 80 feet with an average
elevation of 20 feet. Figure 2 illustrates the topographic trends within the St Marys East Basin.

Soils

The soil type found directly adjacent to the listed segment of the St Marys River is classified as
Capers-Bohicket. This type accounts for slightly over a quarter of soils found within the basin.
These soils are very poorly drained and have a high sulfur and salt content. They are generally
located in tidal marshes and extend inland several mile along creeks and rivers.

Over 50% of the drainage basin is classified as Rutlege-Mandarin. These soils are nearly level
and sandy throughout. They can be classified as somewhat poorly drained when located on
slight ridges and broad flats and very poorly drained soils when found in poorly defined
drainageways and shallow depressions.

Table 4 summarizes soil types within the St Marys River East drainage basin. Figure 3 also
illustrates the distribution of soils within the basin.

Table 4: Soil Types-St. Marys East Drainage Basin

. s P t of
Soil Type Description Acres ercent o
Basin
Level soils th I h h in tidal
o evel soils that are clayey throug Qut, in tida 10,707 279%
marshes. Very poorly drained
Level soils th icth h
Maurepas-Kingsland evel soils t .at are organic t roug‘ out, on 1,508 4%
floodplains. Very poorly drained.
Nearly level soils that have a loamy surface
Pooler-Brookman-Bladen layer and a.clayey SU?SOII' on flats and 4,890 12%
terraces and in depressions. Very poorly
drained.
Nearly level soils that are sandy throughout,
Rutlege-Mandarin or'1 ridges and flats and in depresswns‘and 21,190 539%
drainage ways. Somewhat poorly drained —
very poorly drained.
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Figure 2 - Topographic Trends Within the St. Marys East Basin
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Figure 3 - Soil Classifications
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Climate

The St. Mary’s River basin is characterized by mild winters and hot summers. Mean annual
precipitation ranges from 40 to 52 inches per year. Precipitation occurs as rainfall. 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 one-half of the total annual precipitation. The mean annual temperature is
about 69 degrees Fahrenheit.

Habitat

Camden County and the St Marys basin are home to a wide variety of natural habitats, ranging
from hardwood forests to coastal salt marshes. 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 marshes. 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.

Groundwater Recharge Areas

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 the St Marys East watershed is
considered to be high or average based on this assessment. The listed segment of the St Marys
River is classified as medium susceptibility with the high susceptibility areas being associated with
the more developed areas around the cities of St Marys and Kingsland.

The basin is also intersected by one large groundwater recharge area that covers 46% of the basin
and intersects the Northwest portion of the listed segment of the St Marys River, as shown in
Figure 4.
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Figure 4 - Groundwater Recharge Areas
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Flood Zones

The majority of the basin falls within the boundaries of a designated flood zone. The following
table (Table 5) summarizes the total acreage within each zone as well as the total percent of the
watershed:

Table 5: Flood Zones

Flood Zones Acres Percent of Basin
500 Yr 5,420 13.5%
A 785 2.0%
AE 10,220 25.4%
VE 4,890 12.2%

The listed segment of the St Marys River from Catfish Creek to Millers Branch is entirely within
the AE zone. Itis in close proximity to the VE zone on the eastern part of the listed segment.
Figure 5 illustrates the location of flood zones within the basin.

Wetlands

The areas directly adjacent to the listed segment consist of coastal marshland. Coastal
marshlands account for roughly 9,200 acres or 23% of area in the basin. The watershed also
contains 6,700 acres, or 17% of forested wetlands as categorized by the Georgia DNR. Figure 6
shows the distribution of wetlands within the basin.
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Figure 5 - Flood Zones
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Figure 6 - National Wetlands Inventory
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Land use and population characteristics
Land Use and Land Cover

The Land Use analysis completed in this section was partly based on the National Land Cover
Dataset (NLCD) for Georgia. Table 6 below shows the land use characteristics for the St Marys
River watershed based on this assessment:

Table 6: Land Use Characteristics

Land Use Categories Percent of Basin
Open Water 0.8%
Residential 1.0%
High Intensity Commercial Industrial, 2.0%

Transportation

Bare Rock, Sand, Clay 0.0%
Quarries, Strip Mines, Gravel Pits 0.0%
Transitional 9.4%
Forest 48.5%
Row Crops 0.8%
Pasture, Hay 0.1%
Other Grasses (Urban, recreational, etc.) 0.0%
Woody Wetlands 35.0%
Emergent Wetlands 4.0%

The joint Comprehensive Plan for Camden County, St Marys, Kingsland, and Woodbine was also
referenced to get an accurate understanding of the existing development patterns along the
listed segment of the St Marys River. The assessment of these sources shows similar trends in
land uses and development patterns within the vicinity of the St Marys River corridor. Based
on the Comprehensive Plan, the land use characteristics of the St Marys River Basin are primarily
agriculture/forested and parks/recreation/conservation.  Collectively, these two land use
categories account for roughly 90% of the total land area in the basin. The developed areas
within the basin are associated with the cities of Kingsland and St. Marys, much of which is in the
form of residential. The residential development is served by sanitary sewer within the city
limits. The majority of residential development within the County is served by septic systems.
There is little commercial and industrial development within this watershed.

The future land use strategy, coupled with projected population growth in the area indicate that
residential development will occur within the basin. The Future Development Map shows a mix
of suburban residential growth and conservation land in the area immediately bordering the
listed segment of the St Marys River. The current land use trends based on the NLCD are
illustrated in Figure 7.
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Figure 7 - Land Cover
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Waterbody and Watershed Conditions

Visual Stream Survey

The purpose of a visual survey is to determine if there are observable problems in or on the
stream and to characterize land uses and the environment through which the river flows. The
visual survey helps pinpoint areas that may be the source of water quality impairments and
determine the overall condition of the stream.

Visual stream surveys of the six-mile impaired segment of the St. Marys River were conducted in
March and April 2011 by a team of committee members, including representatives from the
Georgia EPD. The visual surveys and on-ground assessments focused primarily on the
developed areas of the watershed. While some commercial and industrial facilities were
identified as discussed below, the majority of the watershed is undeveloped or developed for
residential use. Photographs were taken during the visual stream surveys to document stream
conditions and adjacent land uses. Sampling was also conducting during the visual surveys to
document water conditions. Photographs, summaries of the visual surveys, and sampling
results were included in the 2011 WIP prepared by the CRC for the St. Marys River. A copy of
this plan is included in Appendix B. Sampling results are also discussed in this report in the
section titled “Local Water Quality Data.”

An initial visual stream survey was conducted on March 28, 2011. Committee members
reviewed maps of the watershed and discussed existing infrastructure and development
activities that should be assessed during this portion of the visual stream survey, which was
conducted by automobile. The watershed west of I1-95 was observed to be primarily residential
within Kingsland city limits with commercial developments concentrated along Georgia Highway
40 and U.S. Highway 17. The City of Kingsland provides sanitary sewer services to residents
within its city limits; wastewaters from the City’s WPCP are discharged to a marsh and not directly
to the St. Marys River and therefore a point source discharge could not be surveyed. There
were several rural developments outside of the Kingsland city limits that were not provided with
sanitary sewer services, including developments west of U.S. Highway 17 and a few
developments located between the City of Kingsland and the St. Marys River. These included a
trailer park and the riverbank development in the Scrubby Bluff area immediately west of
Interstate 95.

On April 8, 2011, Committee members conducted a visual stream assessment by boat and by
automobile. The boat assessment identified three houses adjacent to the riverbank upstream
of U.S. Highway 17, two of which were located in Florida and one of which was located in Georgia.
The Florida riverbank was marshy with little rural residential development in the upland drainage.
On the Georgia riverbank, most of the segment reach was marsh with residential development
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in the Scrubby Bluff area, immediately west of Interstate 95. The oldest part of the City of St.
Marys and a marina were located further downstream.

The on-ground assessment on April 8, 2011 focused on the watershed east of Interstate 95.
Existing and future commercial developments were observed along Georgia Highway 40 east of
Interstate 95, including strip shopping centers, hotels, retail stores, and a cement plant.
Scattered residential development and several large, undeveloped tracts of land were present
between GA Highway 40 and the St. Marys River.

Potential sources that may contribute oxygen-demanding pollutants (thereby reducing levels of
DO) were identified during the visual surveys. These included several residential subdivisions,
industrial and commercial facilities, and two WPCPs (the City of Kingsland- St. Marys WPCP and
City of St. Marys — Scrubby Bluff WPCP).

State Water Quality Monitoring Data

The GA EPD collected samples from the St. Marys River at Interstate 95 (EPD Station 08011021)
in 2003 that resulted in the St. Marys River’s placement on the State’s 303(d) list (Figure 1).
Thirteen samples, collected between January and July 2003, were analyzed to determine DO
levels. Watertemperatures were also recorded. DO levels ranged between 2.87 to 9.33 mg/I.
DO levels were highest (approximately 9 mg/l) when water temperatures were the lowest
(approximately 11 degrees Celsius) in January and February 2003.  Four of the thirteen samples,
collected in late March and June 2003, had DO levels below the established water quality
standard of 4.0 mg/l; water temperatures for these four samples ranged between 20 to 28
degrees Celsius (Appendix A).

Various analyses were performed to correlate the measured low DO concentrations to basic
causes such as point and nonpoint contributions, flow conditions, stream and watershed
characteristics, seasonal temperature effects, and other parameters. From these analyses, the
Georgia EPD determined that low DO values were found to coincide with higher water
temperatures during summer months. Figure A-1, included in Appendix A, shows the inverse
relationship between DO and water temperature.

The CRD also monitors water quality at various locations throughout the State, including the St.
Marys River. The CRD currently monitors five sampling stations (Stations 302 through 306) by
boat along the St. Marys River, three of which (Stations 303, 304, and 305) are located within the
listed segment of the St. Marys River. (The CRD’s Station 304 is the same sampling site as the
original EPD Sampling Station 08011021). Table 7 below and Figure 9 identifies the locations of
the CRD sampling sites and the parameters monitored. The CRD submits the data collected
every two years to the EPD for 305(b)/303(d) listing assessments. At the time of this Plan, CRD
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monitoring efforts are ongoing and expected to continue as long as funding is available to support
these monitoring efforts.

Table 7: CRD Sampling Sites — St. Marys River

Site Site Description Latitude Longitude Parameters Monitored?
302 Upstream of Highway 30.747 81.700 DO, pH, temperature,
17/25 crossing of St. Marys salinity, conductivity,

River nutrients, fecal coliform
303 At Giffen Bluff Road 30.755 81.665 DO, pH, temperature,

salinity, conductivity,
nutrients, fecal coliform

304®) Interstate 95 intersection 30.472 81.653 DO, pH, temperature,
with St. Marys River salinity, conductivity,

nutrients, fecal coliform
305 Downstream of Interstate 30.728 81.643 DO, pH, temperature,
95, near Lower Sister salinity, conductivity,

Creek nutrients, fecal coliform
306 At Crandall Road 30.724 81.619 DO, pH, temperature,

salinity, conductivity,
nutrients, fecal coliform
 parameters listed for 2010-2012 data. Data collected prior to 2010 was analyzed for pH, DO, temperature and salinity only for Stations 303,
304, and 305.
PCRD’s Station 304 is the same sampling site as the original EPD Sampling Station 08011021 that was initially sampled in 2003 and resulted in the
St. Marys River’s placement on the State’s Section 303(d) list.

Water quality data collected at these five stationsin 2010, 2011, and 2012 is included in Appendix
E. Approximately fifteen samples at each of these five stations were collected between 2010
through 2012. For each of the five stations, the only DO levels below the state water quality
standard of 4.0 mg/l were recorded in July, August, and September 2012, when water
temperatures were the highest (between 25 to 30 degrees Celsius). In general, the observed
trend was that DO levels decreased as water temperature increased, with higher DO levels
occurring during colder months of the year.  Figures 8 through 12 depict the inverse relationship
between DO levels and temperature and identifies the DO levels for each sampling event.
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Figure 8 - CRD Sampling Data Lat. and Long.
Station 302 30.747, 81.700
2010-2012 =@=—DO (mg/l) ==@=Temp
30
25
20
15
10

Jan-10 = Mar-10 May-10 = Dec-11 Jan-12 Feb-12 = Mar-12 = Apr-12 = May-12 = Jun-12 Aug-12 = Sep-12 Oct-12 Nov-12 = Dec-12
=@ DO (mg/l) 8.3 7.3 5.9 6.3 7.3 7.4 5.8 5.48 4.2 4.18 3.05 2.78 4.4 6.3 6.28
=@ Temp 11.9 16.2 26 17.4 139 16.5 20.2 22.46 255 23.72 26.62 25.49 22 17.46 16.18

Figure 9 - CRD Sampling Data
Station 303
2010 - 2012
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Jan-10 | Mar-10 = May-10 = Dec-11 = Jan-12 Feb-12 = Mar-12 = Apr-12 = May-12 = Jun-12 = Aug-12 = Sep-12 = Oct-12 = Nov-12 | Dec-12
@@ DO (mg/I) 8.4 7.5 6.3 6.6 7.4 7.4 6.4 5.81 4.2 4.02 3.27 2.98 4.9 7.35 6.7
=@ Temp 11.7 16.2 26 17.6 14.1 16.6 20.1 2236 25.8 23.76 26.92 26.06 226 17.89 16.59
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Figure 10 - CRD Sampling Data

Station 304 Lat. and Long.
(EPD Station 08011021) 30.742,81.653
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Figure 11 - CRD Sampling Data
Station 305
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Figure 12 - CRD Sampling Data
Station 306
2010 - 2012
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The CRD also collected water quality data at Stations 303, 304, and 305 between 2002 and 2009.
This datais included in Appendix F. In general, DO levels below the state water quality standard
of 4.0 mg/l were recorded most often in June through September, when water temperatures
were the highest (between 25 to 30 degrees Celsius). DO levels were highest when water
temperatures were the lowest during colder months of the year.

Local Water Quality Data
Local water quality data was collected as part of a visual stream survey conducted in April 2011.

The visual stream survey was conducted by a group of local community members and
stakeholders and is discussed in further detail in the section of this report titled “Waterbody and
Watershed Conditions.” Results for the data collected during the visual stream survey are
included in the 2011 WIP prepared by the CRD for the St. Marys River (Appendix B).

During the April 8, 2011 visual survey, 16 site locations along the St. Marys River were monitored
for various parameters, including DO, salinity, and water temperature using two water meters.
DO levels ranged from 5.50 to 7.40 mg/l; water temperatures were between 20 and 21 degrees
Celsius. All of these levels were in compliance with Georgia EPD’s water quality standards for
DO.

The CRC and its consultant EPG, in partnership with the CRD and Watershed Protection Branch
of the GA EPD, also conducted water quality monitoring within the St. Marys watershed to help
identify any potential causes of DO impairment in the St. Marys River. Water quality monitoring
was conducted in accordance with the 2013 Target Watershed Monitoring Plan for St. Marys
River, Catfish Creek to Millers Branch included in Appendix G.
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Water quality data was collected at five sites within the St. Marys watershed, including the St.
Marys River, Catfish Creek and Millers Branch between May through September 2013. This
datais included in Appendix H. Table 8 below and Figure 9 show the locations of the sampling
sites.  (Four of the five sampling sites were also monitored by the City of Kingsland and the City
of St. Marys as part of their Watershed Assessments, which is discussed in the next section of this
Plan.) In addition to DO, water temperature, salinity, pH, conductivity, total dissolved solids,
and turbidity were recorded for the eight sampling events. The direction of the tide (ebb or
flood) and the weather (cloudy, windy, rainy, sunny, etc.) were also noted.

Table 8: EPG Sampling Sites — St. Marys River Basin

Site Site Description Latitude Longitude Parameters Monitored
cco1®@ Catfish Creek at Clarks 30.779136 81.706787 DO, temperature,
Bluff Road salinity, pH,

conductivity, total
dissolved solids, and

turbidity
Lcco1®@ Little Catfish Creek at 30.780419 81.685383 DO, temperature,
Scrubby Bluff Road salinity, pH,

conductivity, total
dissolved solids, and

turbidity
MC01@ | May Creek at Scrubby Bluff 30.772518 81.665996 DO, temperature,
Road salinity, pH,

conductivity, total
dissolved solids, and

turbidity
2D Millers Branch at the 30.749557 81.616424 DO, temperature,
Osprey Drive Crossing salinity, pH,

conductivity, total
dissolved solids, and

turbidity
SM-1 HWY 17 crossing of the St. 30.742064 81.687812 DO, temperature,
Marys River salinity, pH,

conductivity, total
dissolved solids, and
turbidity

aSampling sites correspond to sampling sites also monitored during the City of Kingsland’s Watershed Assessment.
bSampling site corresponds to sampling site also monitored during the City of St. Mary’s Watershed Assessment.

Twenty-seven of the forty samples collected as part of this monitoring program had DO levels
below the state water quality standard of 4 mg/I; this data is shown and graphically depicted in
Figures 13 through 17. Sites 2D and MCO1 had higher levels of DO than the rest of the sampling
sites, with only 3 of 24 samples below the water quality standard. The remaining three sites,
CCO1, LLCO1, and SM1, had DO levels below 4 mg/I for all sampling events. DO levels in general
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ranged between 3 to 6 mg/l while water temperatures ranged between 21 and 29 degrees
Celsius.

Figure 13 - EPG Sampling Site 2D
—=@=—Temp (C) ==@=DO (mg/L)
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=@=Temp (C) 25.5 28.8 27.4 28.97 28.6 26.96 24.66 24.44
=@==DO (mg/L) 4.65 4.76 6.59 6.15 4.7 3.72 5.78 6.13
Figure 14 - EPG Sampling Site MCO1
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=@=Temp (C) 21.7 25.56 25.11 26.8 26.2 25.69 24.66 24.02
=@=DO (mg/L) 2.89 4.84 4.89 5.03 3.88 5.05 4.76 4.7
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Figure 15 - EPG Sampling Site LLCO1
«=@==Temp (C) ==@=DO (mg/L)
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05/28/13 = 06/02/13 = 06/05/13 = 06/18/13 = 09/04/13 = 09/11/13 @ 09/18/13 @ 09/25/13
=@=Temp (C) 22.2 25.37 25.17 26.12 25.95 25.28 24.28 23.83
=@=—DO (mg/L) 3 3.11 3.29 2.91 2.07 2.7 3.6 3.67
Figure 16 - EPG Sampling Site CCO1
20 =@=Temp (C) =@==DO (mg/L)
25 — — ———— -
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05/28/13 = 06/02/13 = 06/05/13 = 06/18/13 = 09/04/13 = 09/11/13 & 09/18/13 & 09/25/13
=@=Temp (C) 20.8 23.52 24.74 24.69 25.59 24.1 23.55 23.33
=@=DO (mg/L) 0.7 0.68 1.34 0.62 1.51 1.42 2.32 1.8
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Figure 17 - EPG Sampling Site SM1

35 =@=Temp (C) =@==DO (mg/L)
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0 05/28/13 = 06/02/13 = 06/05/13 06/18/13 @ 09/04/13 @ 09/11/13 @ 09/18/13 @ 09/25/13
=@=Temp (C) 25.08 26.88 26.85 29.46 27.92 27.34 27.59 25.71
=@=DO (mg/L) 3.17 3.6 3.38 3.16 2.96 2.63 3.52 3.37

City of Kingsland Watershed Protection Plan and Watershed Assessment

The City of Kingsland is located north of the St. Marys River in Camden County, Georgia. The
jurisdictional boundaries of the City of Kingsland fall within several watersheds, including the St.
Marys River watershed. In 2007-2008, the City of Kingsland conducted a Watershed
Assessment (WSA). The WSA was required for renewal of the City’s NPDES permit associated
with the expansion of its WPCP. Results of the WSA were used to develop the City’s Watershed
Protection Plan (WPP) which identified watershed management activities that could address
potential water quality issues.

As part of the City’s WSA, water quality monitoring, including measurements of DO levels, was
conducted at ten stations by the City of Kingsland in February through July 2007. Four of the
stations were located within the St. Marys River Basin. These sampling locations are identified
on Figure 8. Three of these sampling stations, Stations CC01, LLCO1, and MCO1, were also
monitored by EPG in 2013 as discussed above.

Two of the stations (Stations CCO1 and LLCO1) showed significant DO impairment; 14 out of 15
samples taken at these two stations had DO levels below 4.0 mg/l. Three of seven samples and
one of five samples collected at Stations MBO1 and MCO1, respectively, fell below the state
standard. Based upon the watershed monitoring results, the Assessment concluded that the
most significant source of pollution within and surrounding the Kingsland service area appeared
to be tied to nonpoint source pollution from land use and land cover change.
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City of St. Marys Watershed Protection Plan and Watershed Assessment

The City of St. Marys is located north-northeast of the St. Marys River in Camden County, Georgia,
part of which is located within the St. Marys River watershed. The City of St. Marys conducted
a WSA in 2008. The Assessment was required for renewal of the City’s NPDES Wastewater
Discharge permit. Results of the WSA were used to develop the City’s WPP which identified
watershed management activities that could address potential water quality issues

The City of St. Marys began monitoring 4 stations, Stations 1U, 1D, 2U, and 2D, in 2007; these
stations are identified on Figure 8. (It should be noted that Station 2D was also monitored by
EPG in 2013 as discussed above.) Monitoring was discontinued in 2008 for Station 1U, and in
2010 for 2U. Monitoring continued from 2007 through 2012 for Stations 1D and 2D.

Over 50% of the samples collected for Stations 2U and 2D had DO levels below the state water
quality standard of 4 mg/l. Every sample but one for Stations 1U and 1D had DO levels below
the state standard. In general, DO levels increased (even though many still remained below 4
mg/l) as water temperatures decreased, again suggesting an inverse relationship between DO
and water temperature.

Water Quality Data Gaps

As discussed above, the water quality data collected by the Georgia EPD and CRD for the St. Marys
River indicates that DO levels may 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
St. Marys Watershed.

It has been well established within the scientific community that warmer water holds less DO
than equivalent volumes of cooler water (particularly warm, salty water), and that blackwater
streams often have low DO levels during warm summer months when water flows are lower.
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.

Water quality data for sites CC01, LCC01, MCO1, 2D, and SM-1 was collected by EPG on behalf of
the CRC in May through September 2013 when water temperatures were relatively warm for all
of the sampling events. Water flows were often low or nonexistent when samples were
collected. Therefore, seasonal variations in DO levels were not able to be evaluated and it is
not clear whether DO levels were naturally low because of warmer water temperatures and low
flow conditions (which is suspected) and/or if DO levels were impaired because of other factors.
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Additional water quality data is needed to more accurately assess the water quality, including
seasonal DO variations, of the tributaries of the St. Marys River, including Catfish Creek, Little
Catfish Creek, May Creek, and Millers Branch.

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.

It is also important to consider that DO levels may also fluctuate because of other natural
occurrences. During meetings with the WAC, members identified the following factors that
may affect DO levels in the St. Marys River. A comprehensive evaluation of DO would need to
address these factors:

e Decrease in DO from metabolism of organic substances in the water and mud;

e Decrease in DO from inorganic-oxidation reduction (redox) reactions with anaerobic mud
upon mechanical disturbance of the sediment;

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

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

Tidal marsh creeks 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.

Land Management Ordinances and Activities

A suite of land management ordinances are used by the local governments in the watershed,
including Camden County, the City of St. Marys and the City of Kingsland. 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
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protect water quality, as well as the jurisdiction which has adopted these ordinances, is in Table

9 below.
Table 9: Land Management Ordinances
Ordinance Camden City of St. City of
County Marys Kingsland

Erosion and Sedimentation Control X X X
Flood Damage Prevention X X X
Post Construction Stormwater Control (Coastal Stormwater X
Supplement)

Wetland Protection X X X
Groundwater Recharge 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 impact development practices and traditional stormwater management

techniques (e.g., detention) to:

Reduce the total suspended solid loads contained in post-construction
stormwater runoff by 80 percent, as measured on an average annual basis
Maintain pre-development site hydrology

Preserve areas that are particularly susceptible to erosion and sediment loss
Preserve areas that provide important stormwater management benefits and/or
provide valuable habitat for aquatic and terrestrial organisms

Protect the integrity of streams, wetlands and other natural drainage features
Limit land disturbing activities, such as clearing and grading and cutting and filling,
to protect existing vegetation and reduce erosion and sediment loss

Limit increases in site imperviousness

In providing for the implementation of these “management measures,” this 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
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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 yet been adopted by all local governments in the
St. Mary’s watershed; however, it is recommended that they do so.

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: As previously mentioned,
the Cities of St. Marys and Kingsland have both 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.

In order to ensure consistency between various watershed management activities
conducted within the St. Marys River Basin, both the Kingsland and St. Marys 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 Camden. 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 South Georgia Regional Commission (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 project also assisted Camden and
Mclintosh Counties in transferring historical septic system data into the WelSTROM
Geographic Information System (GIS) database. The database provides a standardized

COASTAL REGIONAL COMMISSION 37



ST. MARYS WATERSHED MANAGEMENT PLAN MARCH 31, 2014

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. In Camden County, 2,817 total septic system records were entered into the GIS
database which included 512 inspections and field geo-locations. 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)
National Wetlands Inventory Data (U.S. Fish & Wildlife Service)
State Soil Geographic Data (United States Department of Agriculture-Natural

o

Resource Conservation Service)

Pollution Susceptibility (Georgia Geologic Survey)

Geology (Georgia Department of Natural Resource)

Ground Water Recharge Zones (Georgia Department of Natural Resource)
Licensed Shellfish Bed (Georgia Department of Natural Resources)

Sm oo

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.

5. University of Georgia River Basin Center Septic System Retrofit Program: Four miles
of Horsepen Creek are included in Georgia’s 2012 305(b)/303(d) Listing Documents. The
TMDL identified nonpoint pollution sources as the source of this contamination,
specifically failing septic systems. The TMDL also considered the impacts of other
nonpoint sources such as wildlife, since the St. Marys River basin has a significant deer
population, and agricultural livestock as the area does contain some pasture land. This
project sought to assess and remediate the septic contributions to these elevated bacteria
levels.

The overarching purpose of this project was to assess the extent to which failing septic
systems are contributing to fecal coliform levels in Horsepen Creek and to devise a
strategy to reduce septic system failure in this area. To that end, this project had four
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objectives: 1) Investigate the extent that failing septic systems contribute to the fecal
coliform levels in Horsepen Creek; 2) Install one new septic system as a demonstration
project in the challenging conditions found in much of Camden County; 3) Develop a
comprehensive septic maintenance strategy for the local community, and 4) Conduct a
public outreach campaign to support the septic management strategy.

As part of this project, the UGA River Basin Center held two public outreach events and
made two public presentations to the Camden County Board of Commissioners. The
septic system investigation consisted of review of county septic records, interviews with
local residents, and inspections of 16 septic systems in the Horsepen Creek watershed.
A demonstration project was installed at the Temple Landing Park on the St. Marys River
near Horsepen Creek using an Eljen Geotextile Sand Filter System, a mounded drainfield,
and a dosing pump. The comprehensive septic management strategy consists of five
action items:

e Recommendation #1: Build upon past mapping efforts and the development of
the Welstrom database to develop a full inventory of septic systems in Camden
County.

e Recommendation #2: Leverage State and Federal Funding to Conduct a Broad
Septic Assessment, Repair, and Upgrade Program.

e Recommendation #3: Develop a Local Water Quality Monitoring Program to
Improve Understanding of the Sources of Contamination and Local Hydrology.

e Recommendation #4: Consider Land Use and Green Infrastructure Policies to
Reduce the Impacts of Failing Septic Systems.

e Recommendation #5: Create an Advisory Committee to Consider a Long-Term
Septic Management Policy.

Finally, the UGA River Basin Center recommended that the County make a financial
investment in developing its own septage disposal capacity. The most effective means
of developing this capacity is most likely partnering with the existing disposal facilities in
Woodbine or St. Marys. They could also promote the development of private disposal
facilities by private septic haulers or develop a county owned facility.
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6. RECOMMENDED BEST MANAGEMENT PRACTICES

There are many management measures currently identified within existing planning
documents/programs for Coastal Georgia that may be used to help reduce and/or maintain UOD
loads. These include: compliance with the requirements of the NPDES permit program and
application of BMPs appropriate to nonpoint sources. The amount of oxygen-demanding
substances delivered to a stream is often difficult to determine. Furthermore, 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 scope of this Plan is specific to the 6 mile segment of the St. Mary’s River from Millers
Branch to Catfish Creek, 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 the St. Marys River, 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 low dissolved oxygen
through control of oxygen-demanding substances from potential sources within the St. Mary’s
watershed.

Potential BMPs

Several planning documents were consulted to identify BMPs to address the various sources
identified above, including the Georgia EPD’s 2008 TMDL Implementation Plan, the Coastal
Regional Water 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 2008 TMDL Implementation Plan evaluated
BMPs as they related to the major sources of DO 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 St. Marys watershed since 2008 are also
included.
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The St. Mary’s Watershed is primarily located within the planning area addressed by the Coastal

Regional Water Plan, adopted in 2011. The Management Practices identified within the

Coastal Regional Water Plan that address DO and/or potential sources of UOD are included in

the following Table 10.

Wherever feasible, these recommended practices have been

addressed through the selected BMPs in Table 11.

Table 10: Applicable Management Practices from Coastal Regional Water Plan

Management Practice
Number

DCAR-10 Restoration
Impact on Low Flow
Conditions Analysis
PSDO-1

Collect Water Quality
Data

PSDO-2

Point Discharge
Relocation

PSDO-3

Enhance Point Source
Treatment

PSAN-1

Ammonia Limits

PSAN-2

Enhance Nutrient
Treatment

PSAN-3

Eliminate Illicit Discharges
NPS-1

Study Human Impacts on
Water Quality

NPS-2

Monitor and Address NPS
Nutrient Loading

NPSU-1

Control Erosion
NPSU-2

Manage Stormwater
Runoff

NPSU-3

Increase Stormwater
Infiltration

NPSU-4

Riparian Buffers
NPSF-1

Support Forestry
Commission Water
Quality Program

Description/Definition of Action

Conduct research and identify incentives to restore wetlands and other areas to
determine if this practice can improve river flows during shortages to 7Q10 low
flows

Data collection to confirm loading and/or receiving stream chemistry

Modification of wastewater discharge location. In areas without shortages to 7Q10
low flow conditions, identify feasibility to move discharge location to higher flow
streams with greater assimilative capacity.

Upgrade/improve treatment to address low dissolved oxygen conditions in receiving
streams

Implementation of ammonia limits, where applicable

Improve/upgrade treatment for nutrients (phosphorus and/or nitrogen)

Identify and eliminate illicit discharges to surface waters

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
Coastal nonpoint source (NPS) impairments to waters of the State, and upon
confirmation of source, develop specific management programs to address these
needs

Use soil erosion and sediment control measures

Stormwater retention ponds, wetlands, swales, filter strips, and bank stabilization to
manage runoff and help support river flows (as found in City of Pooler, City of
Richmond Hill, and City of Savannah Watershed Protection Plans)

Consider measures to promote increased infiltration of

stormwater to reduce nutrient and other pollutant runoff

Protect and maintain riparian buffers along urban streams
Support Georgia Forestry Commission’s (GFC) water quality

program consisting of BMP development, education/outreach,
implementation/compliance monitoring, and complaint resolution process
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Management Practice
Number

NPSF-2

Improve BMP
Compliance

NPSF-3

Wetland and Forest
Restoration Incentives
and Support

NPSA-2

Utilize Buffers

NPSA-5

Wetland and Forest
Restoration Incentives
TMDL-1

Evaluate Impairment
Sources

TMDL-2

Analyze Impaired
Segments and Sources
TMDL-3

Stormwater Management
BMPs

OCP-1

Engage Local
Governments in
Stormwater Issues
OCP-2

Green Space
Opportunities and
Incentives

OCP-3

Promote Integrated
Planning

OCP-4
Local Government
Erosion Control Measures

Description/Definition of Action

Improve BMP compliance through State-wide biennial BMP surveys and BMP
assurance exams, Master Timber Harvester workshops, and continuing logger
education

Incentives to restore wetlands and historically drained hardwood and other areas.
Where applicable, support United States Department of Agriculture incentive
programs through the Farm Service Agency and National Resources Conservation
Service to restore converted wetlands back to forested conditions.

Field buffers, riparian forested buffers, and strip cropping to control run-off and
reduce erosion

Incentives to restore wetlands and historically drained hardwood and other areas

Data collection and confirmation of sources to remove
streams listed due to “natural sources”

Data collection to refine river/stream reach length for impaired waters; focus on
longest reaches to refine location and potential sources of impairments

Agricultural, Forestry, Rural, and Urban/Suburban
BMPs

Encourage local government to develop ordinances and standards to implement
and/or update stormwater regulations. Possible resource documents include:
Georgia Stormwater Management Manual, Coastal Stormwater Supplement, and
Metro North Georgia Water Planning District Model Ordinance.

Identify opportunities for green space on incentive and voluntary basis

Encourage coordinated environmental planning (land use, water supply,
stormwater, wastewater and compliance with the Environmental Planning Criteria
developed pursuant to Part V of the Georgia Planning Act and in the Mountain and
River Corridors Protection Act

Encourage local governments to implement, inspect, and enforce Erosion and
Sedimentation Control Measures

MARCH 31, 2014

The Coastal Regional Water 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, outlines specific management measures
that must be implemented within the Coastal NPS area, which includes Camden 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
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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:

Agriculture

Forestry (Silviculture)

Urban Areas

Marinas and Recreational Boating
Hydromodification Activities

o vk wnNE

Wetlands, Riparian Areas and Vegetated Treatment Systems

The management measures which are applicable to the St. Mary’s River Basin, and could
potentially address the sources of BOD, have been considered during the development of the
recommended BMPs.

BMP Recommendations

The Advisory Committee, using values of 1 through 5 with 5 being the best or most desirable,
ranked the potential management practices listed above. The ranking used the criteria listed
below. Per USEPA’s “Nine Minimum Elements to Be Included in a Watershed Plan for Impaired
Waters Funded Using Incremental Section 319 Funds”, 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:

e BMP Extent — Percentage of sources to which BMP is applicable. (Widespread, scattered,
or negligible)?

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

e Cost — Is the practice cost-effective when compared to the impact the measure will have
on contamination?

e Public Support — Will the measure have public support?

e Added Benefits — Are there water quality benefits in addition to reduction of BOD?

e CZARA Section 6217 Management Measures — Is the measure consistent with the
recommendations and requirements of this program?

The Advisory Committee determined ranking values based on their knowledge of the watershed
potential for load reduction, applicability to various sources of BOD, likelihood of stakeholder
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support of the individual practice, implementation, and its relative expense to the responsible

party. Practices were also evaluated for their benefits relative to cost due to the limited funding
available for practice installation. The following table 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.

Table 11: St. Mary’s 2008 TMDL Implementation Plan BMP Assessment

Applicable BMPs

BMP Extent

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 3
restore natural hydrology and reduce BOD inputs from
silvicuture, which is identified as a significant source of
BOD in this watershed.
Professional Forestry Standards of Practice (OCGA 43-1-
19)
Failure to practice professional forestry in accordance with
generally accepted standards of practice in the Forestry
Manual shall constitute unprofessional conduct and be
grounds for disciplinary action.
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.

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 St. Marys 3
watershed through more stringent siting requirements for
septic drain fields, protection of wetlands, and limitations
of various land use practices within the 100 ft buffer of the
St. Marys River. The criteria have been adopted by and

BMP Effectiveness

Cost

Public Support

Added Benefits

CZARA Section 6217

Total Score

24

26

26

20

COASTAL REGIONAL COMMISSION

44



ST. MARYS WATERSHED MANAGEMENT PLAN MARCH 31, 2014

Applicable BMPs

BMP Extent
BMP Effectiveness
Cost
Public Support
Added Benefits
CZARA Section 6217
Total Score

are enforced by Camden County, St. Marys and Kingsland.
In addition the Camden County Health Department (CCHD)
implements the requirements of the groundwater recharge
ordinance through its septic tank permitting program.
These regulations limit the input of nutrients, sediment
and other sources of BOD.
Camden Co, Kingsland, and St. Marys Soil Erosion &
Sedimentation (E&S) Control Programs.
Camden County, Kingsland and St. Marys are all Issuing
Authorities for the Georgia Erosion and Sedimentation
Control Program which includes adoption of an ordinance 3 5 5 5 5 3 26
that requires BMPs for erosion and sedimentation control
during development. It also requires the protection of a
25 foot naturally vegetated buffer along the St. Marys
which will further limit BOD inputs.
Implementation of the CSS to the Georgia Stormwater
Management Manual
Camden County, Kingsland and St. Marys have all adopted
ordinances requiring the use of the CSS for design of post
construction stormwater management systems and
stormwater BMPs. Implementation of the standards in
the CSS reduces pollutants in stormwater runoff, including
nutrients and sediment, from developed sites.
Local Government Land Development Review and
Regulation Process
Camden County, St Marys, and Kingsland review site plans,
issue permits, and inspect sites active construction for 3 5 3 3 5 5 24
compliance with the E&S and Stormwater ordinances.
This BMP limits the amount of sediment, and associated
BOD, entering local waterways.

Watershed/Land Use Planning
Implementation of Kingsland and St Marys Watershed
Assessment & Protection Plans
The Cities of Kingsland and St Marys both have completed
WSAs and developed WPPs as required by their NPDES
Wastewater Discharge Permit. The WPP requires the
implementation of structural and non-structural best 5 5 1 5 5 1 22
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 and
BOD.
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Applicable BMPs

Consideration of Camden County Green Print Plan
Recommendations

The Trust for Public Land developed a Green Print Plan in
2008 for Camden County. The Greenprint is a strategic
planning, communication and decision making tool. It
applies GIS modeling to help local governments make
informed decisions about how they want to grow smartly
while promoting land conservation, restoration and
resource protection. The BMP recommends that local
governments utilize this tool and consider the
recommendations contained within when making land use
decisions.

Implementation and Update of Local Comprehensive
Plans and Associated Ordinance Amendments

Camden County and the Cities of St Marys and Kingsland
adopted a joint Comprehensive Plan in 2008. This plan
includes recommendations for natural resources
protection, greenspace preservation, and land use
regulations that would be protective of local water quality.
These local governments are required to update this plan
in 2018, and should consider the recommendations of this
WMP in the updated Comprehensive Plan.

Consideration of Coastal Comprehensive Plan

The Coastal Comprehensive Plan was developed in 2008 by
the CRC through a comprehensive coastal stakeholder
process that included Camden County, St. Marys and
Kingsland. The plan has recommendations for
implementation of local stormwater management
programs and preservation of natural areas which would
reduce the nonpoint source inputs of BOD. Furthermore,
this plan is utilized in the review of Development of
Regional Impact (DRI) by the CRC.

Promotion of Green Growth Guidelines

The Georgia CRD has developed green growth guidelines to
encourage developers to implement smart growth
techniques when designing new development.
Implementation of these standards in the St. Marys
watershed would limit the input of water quality
pollutants. Promotion of this tool will result in new
developments that have less impact on the St. Marys River.
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

BMP Extent

BMP Effectiveness

Cost

Public Support

Added Benefits
CZARA Section 6217
Total Score
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Applicable BMPs

BMP Extent
Cost
Public Support
Added Benefits
Total Score

BMP Effectiveness
CZARA Section 6217

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 man-made sources of BOD.
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
provides a means of implementation for the St. Marys
River Management Plan.

Septic System Operations & Maintenance
Apply septic tank installation, design, inspection, and
maintenance standards
The CCHD permits new construction and repairs of septic
system. This work must be complete 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 nutrients and other BOD
substances from septic tank influent.
Septic System GIS Inventory and Visual Inspection
Initiated by Georgia's Coastal Nonpoint Source Advisory
Committee in 2009, a multi-phase 319 Clean Water Act
project was designed to identify, inspect and map priority
septic systems in the 11 Coastal Counties, including
Camden, with the use of GIS.  This project was 3 5 3 5 5 5 26
implemented by a partnership, led by UGA MAREX, the
Coastal Health District, the local County Health
Departments, the SGRC and Coastal NPS Program. This
information will be maintained and updated by the CCHD
and project partners.
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
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Applicable BMPs

BMP Extent
BMP Effectiveness
Cost
Public Support
Added Benefits
CZARA Section 6217
Total Score

levels in Horsepen Creek and to devise a strategy to reduce

septic system failure in this area. To that end, this project

had four objectives: 1) Investigate the extent that failing

septic systems contribute to the fecal coliform levels in

Horsepen Creek; 2) Install one new septic system as a

demonstration project in the challenging conditions found

in much of Camden County; and 3) Conduct a public

outreach campaign to support the septic management

strategy. Implementation of this project will reduce BOD

loadings in an upstream tributary of this segment of the St.

Marys River.

Educate Property Owners about Septic System

Maintenance

The CCHD provides a DVD entitled, “A Homeowner’s Guide

to On-Site Sewage Management Systems” to each

applicant for a permit for new or expanded on-site septic

systems. The Health Department maintains a website 3 3 3 5 5 5 24

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.

Implement the Recommendations of the On-Site Sewage

Disposal System Strategic Plan 2013

The DCA, in partnership with the Georgia EPD and DPH,

developed this Plan to reduce nitrogen discharges from

septic system and to encourage inspections and

maintenance of septic systems. Implementation of the

recommendations in this plan should reduce failure rates

and discharges of pollutants from septic system.
Hydrologic Restoration/Protection

Prioritize/Target St. Marys Watershed for Mitigation Bank

Development

The practice of developing mitigation banks to provide

credits for development projects that must purchase 3 3 1 3 5 1 16

mitigation credits to satisfy their 404 Permit requirements

results in the restoration of hydrologic function of

impacted wetlands.

Encourage the Use of Hydromodification Best

Management Practices Manual (Coastal Supplement)

The purpose of this project is to provide guidance on the

design, construction, operation, and maintenance of

hydromodification projects in an effort to minimize their

impacts on coastal ecosystems. The Hydromodification
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Applicable BMPs

BMP Extent
Cost
Public Support
Added Benefits
Total Score

BMP Effectiveness
CZARA Section 6217

BMP Manual (the Manual), Coastal Supplement has been
developed to control nonpoint sources of pollution
resulting from certain types of hydromodification activities.
The content of the Manual was developed utilizing
feedback garnered from a survey of key stakeholders as
well as technical advice from experts in the field. The
Manual will serve as an addendum to the USEPA’s
Hydromodification Manual that includes information,
design criteria, maintenance programs, etc. specific to the
Coastal Georgia environmental characteristics.

Water Quality Standards and Monitoring
Florida TMDL Consideration
Research TMDL listing and TMDL implementation Plans
affecting the Florida side of the St. Marys Watershed.
Evaluate impairment and mitigation data to determine the
impairment originating on/from Florida. Review TMDL 5 1 20
implementation plans and adopt any successful BMPs
currently being implemented there. This BMOPS includes
consideration of any nutrient standards and associated
BMPs Florida develops for this segment of the St. Marys
River.
Support development of appropriate standards for “Black
water” or coastal, slow moving, tannic waterways in
coastal Georgia.
The Georgia EPD is currently working on developing
standards for DO in coastal, slow moving tannic waterways. 5 5 5 5 5 1 26
Once developed, these standards should be applied to the
St. Marys River and historic and future monitoring data
should be compared with these new standards to
determine the level of impairment, if any.
NPDES Discharge Permit for St. Marys and Kingsland
WPCPs.
The Cities of St. Marys and Kingsland have NPDES
Discharge permits for their WPCPs that discharge to this
segment of the St. Marys River. The discharge standards
associated with these permits should be consistent with
the recommendations of the St. Marys DO TMDL and any
future EPD standards. Kingsland and St. Marys will
continue to operate their WPCPs to remain compliant with
these permits.
Future WPCP Outfall Locations
The outfall locations and any future NPDES Wastewater
Discharge Permits should be sited to limit the impact to the
St. Marys River.
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Applicable BMPs

Implement Long Term Monitoring Recommendations
Long term monitoring recommendations have been
included in this WMP.  They include recommendations to
monitor DO and BOD levels in the St. Marys River and
tributaries to the St. Marys River.  This data will be used
to identify trends in DO and BOD 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 DO impairment and if they are natural or
man-made.

BMP Extent

BMP Effectiveness

Cost

Public Support

Added Benefits
CZARA Section 6217
Total Score
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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 the St. Marys River 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 the St. Marys River. In order to reach these goals, multiple
educational outreach strategies and target audiences have been identified, which are discussed
below in Table 12. Some of these educational outreach strategies have already been
implemented and/or are ongoing, and some are suggested for future implementation.

Several of these educational outreach efforts are being undertaken by the SMRMC, a group of
citizen volunteers. This committee, formed in 1991, consists of representatives of each of the
four counties (Charlton and Camden counties in Georgia, and Nassau and Baker counties in
Florida) that border the river and predominately comprise the basin. The committee meets
monthly to discuss, develop, and implement plans and programs in regard to the St. Marys River.
Additional information about the SMRMC may be found on their website at
http://saintmarysriver.org/index.html.

Table 12: Educational Outreach Strategies

Responsible
Target - Pafty and
Strategy . Description Estimated
Audience
Date of
Completion
PowerPoint presentation will be developed and
St. Marys . .
and presented to the City Council members for both St.
. Marys and Kingsland. Presentation will summarize .
. . Kingsland . L EPG (Spring
Public Presentations Cit WMP and related planning process to solicit support 2014)
v . for implementation of BMPs identified in WMP,
Council o .
specifically those related to local ordinances of
Members
relevance.
SMRMC meets monthly to discuss issues of concern
Community Meetings General and ongoing management strategies related to the St. SMRMC
¥ & Public Marys River. Meetings are open to the public, and (ongoing)
meeting agendas and minutes are posted online.
Septic UGA River Basin Center received a grant to begin
Septic Public Outreach P . . . & . & UGA (Future
. System implementation of a comprehensive septic system
Campaign . . . goal)
Owners strategy that included a public outreach campaign.

COASTAL REGIONAL COMMISSION 51



ST. MARYS WATERSHED MANAGEMENT PLAN

MARCH 31, 2014

Responsible
Party and
T
Strategy afget Description Estimated
Audience
Date of
Completion
This strategy should be expanded within the St.Marys
Basin when funding permits.
G I SMRMC
St. Marys River Clean-up ene.ra SMRMC hosts annual River Clean-Up in March.
Public (annually)
SMRMC has developed a River Guide brochure that
discusses local water quality issues and recommended
General actions for restoration, including set-back rules for SMRMC
Public septic tank leakage and flood and shoreline protection. (ongoing)
Brochure and additional information about the St.
Marys River available online.
E ional M ial
ducationa at.erla s Septic DVD and information folder (including maintenance Camden
and Electronic . . County Health
System recommendations) are provided for new or expanded
Resources . . . . Department
Permittees on-site septic tank system permittees. )
(ongoing)
CRC and
. . . SMRMC
General St. Marys WMP is available to the public on the CRC o —
Public and SMRMC websites. 68
future
strategy)

COASTAL REGIONAL COMMISSION

52




ST. MARYS WATERSHED MANAGEMENT PLAN MARCH 31, 2014

8. LONG-TERM MONITORING PLAN

In order to adequately identify and characterize causes and sources of pollutants in the St. Marys
watershed, additional, long-term water quality monitoring should be conducted to evaluate
natural causes of DO fluctuations and to determine if the St. Marys 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 anthropomorphic 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 suggestions include the following:

e Continue sampling the sites monitored by EPG in 2013 for the St. Marys River and its
tributaries (CC01, LLCO1, MCO1, SM1, and 2D) to assess seasonal DO fluctuations and to
determine if levels continue to trend downwards over the years. Monitoring should
include DO, water temperature, conductivity, salinity and turbidity, in accordance with
the procedures outlined in the Revised Target Watershed Monitoring Plan for St. Marys
River, Catfish Creek to Millers Branch Sampling and Quality Assurance Plan. Monitoring
should also include an analysis of BOD for each sampling site to identify tributaries of the
St. Marys River that supply the most BOD or naturally have lower levels of DO because
they are stagnant or slow moving. In addition, sampling events should also be spread
out over the course of year in order to collect data during colder months of the year and
during times of normal water flow. This monitoring should be conducted by the Cities
of Kingsland and St. Mary’s in coordination with the Long-Term Monitoring requirements
of their respective Watershed Protection Plans and NDPES Wastewater Discharge
Permits.

e The Georgia CRD should continue to collect water quality data at sampling stations 302
through 306. Monitoring should be expanded to include an analysis of BOD for these
sampling stations and conducted over the course of a year to assess seasonal DO
fluctuations.

e Select key sites that should be monitored for DO levels over a 24-hour 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 in DO levels
from the low point just before sunrise to the high point sometime in the midday.

e Any water quality data that will be used to analyze DO conditions should include the
following information if at all possible: time of sampling, weather conditions (cloudy or
sunny), wind speed, water currents, salinity, and whether sampling occurred during
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drought conditions (when salinity is high). If feasible, an analysis of BOD should also be
conducted.

The WAC also made the following suggestions for data collection and analysis that may be more
appropriate for implementation by universities, State and Federal agencies, or other

organizations with sufficient resources and expertise:

Identify the length of the tidal excursion of river water upstream on flood tides to indicate
the amount of the downstream watershed that could influence the impaired area.
Follow the DO of water within the same water mass as it moves up and down stream with
the tides.

Determine the mixing zone of the St. Mary’s River by evaluating the grain size of bottom
sediment at various locations in the river. The mixing zone will be characterized by mud
while rapidly flowing sections will have a sandier bottom. Relatively low DO can be a
characteristic of the mixing zone of an estuary because suspended organic matter tends
to settle in such zones.

Consider a dome study of the river bottom to determine groundwater seepage rates and

the DO of the seepage. A dome study of SOD will likely prove that the sediment is a
large user of DO, especially in mud (as opposed to sand).
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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
anthropomorphic sources of BOD to the St. Mary’s River. 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 DO in coastal, slow-moving, tannic waterways. The management
strategies that will be utilized to accomplish the goals are listed in Table 13, on the following page, and
address potential sources including, but not limited to land development activities and silviculture.

Implementation Plan and Interim Milestones

The Implementation Plan below includes a listing and short description of the recommended BMP
management. 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 (0-2 years), mid-range (2-5 years), and long-
term (5 — 10 years) goals that should reveal significant progress.
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Table 13: St. Marys Watershed Management Implementation Plan

Best Management Practice

BMP 1: 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
silvicuture, which is identified as a significant source of
BOD in this watershed.

BMP 2: Professional Forestry Standards of Practice (OCGA
43-1-19)

Failure to practice professional forestry in accordance with
generally accepted standards of practice in the Forestry
Manual shall constitute unprofessional conduct and be
grounds for disciplinary action.

BMP 3: Georgia Forestry Commission Water Quality
Program

In an effort to minimize erosion and stream sedimentation
from forestry practices, the GFC has an agreement with the
Georgia EPD to educate the forest community and
promote the use of Georgia’s BMPS for Forestry. Under
the same agreement with the Georgia EPD and through an
understanding with the USEPA and the Army Corps of

Responsible Cost Funding
Agency Source
Forestry Management
Revenue
Individual . . from
Varies Silviculture
Land Owners .
Operations,
Grants
State of
. N/A N/A
Georgia / /
GFC, EPD EPD grant 319 G'.ra”t
Funding

Milestone
. -~
Evaluation Measure N N
~N wn
2 [
'Y Q
S
S 3
4 S

Percent of Operations
in Compliance with 95% 95%
recommended BMPs

Increasing or Stable

0, 0,
Percent Compliance 95% 95%

Percentage of Sites in

209 509
Georgia Inspected % %

Long (5—-10yr)

95%

95%

100%
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Milestone

Responsible Cost Funding

Best Management Practice Evaluation Measure
Agency Source

Short (<2 yr)
Mid (2 -5 yr)
Long (5—-10yr)

Engineers, the GFC also investigates and mediates forestry
water quality and wetland complaints. The agreement
also requires the GFC to implement the BMPs from the
Forestry Manual. The goals are to improve Forestry
Manual BMP compliance through State-wide biennial BMP
surveys and BMP assurance exams, Master Timber
Harvester workshops, and continuing logger education.

Development Regulation
BMP 4: Part V Environmental Protection Ordinances for
Protected River Corridor, Wetland Protection, and
Groundwater Recharge

These criteria, as required by the Georgia DNR, will reduce Camden
the impacts of new development in the St. Marys County, .

. . . Percent of applicable
watershed through more stringent siting requirements for Camden General . .
septic drain fields, protection of wetlands, and limitations County Fund site plans and Septic

, ) . ’ B H 0, 0, 0,
of various land use practices within the 100 ft buffer of the Health Staff Time Development permits rewewe'd for 100% 100% 100%
. . compliance with

St. Marys River. The criteria have been adopted by and Department, Fees criteria
are enforced by Camden County, St. Marys and Kingsland. St Marys,
In addition the Camden County Health Department Kingsland

implements the requirements of the groundwater recharge
ordinance through its septic tank permitting program.
These regulations limit the input of nutrients, sediment
and other sources of BOD.
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Best Management Practice

BMP 5: Camden Co, Kingsland, and St. Marys Soil Erosion
& Sedimentation Control Programs.

Camden County, Kingsland and St. Marys are all Issuing
Authorities for the Georgia Erosion and Sedimentation
Control Program which includes adoption of an ordinance
that requires BMPs for erosion and sedimentation control
during development. It also requires the protection of a
25 foot naturally vegetated buffer along the St. Marys
which will further limit BOD inputs.

BMP 6: Implementation of the CSS to the Georgia
Stormwater Management Manual

Kingsland has adopted an ordinances requiring the use of
the CSS for design of post construction stormwater
management systems and stormwater BMPs. Camden
County has adopted the CSS as a technical reference.  St.
Marys has not adopted the ordinances as of the date of
this document due to a lack of resources.

Implementation of the standards in the CSS reduces
pollutants in stormwater runoff, including nutrients and
sediment, from developed sites.

BMP 7: Local Government Land Development Review and
Regulation Process

Camden County, St Marys, and Kingsland review site plans,
issue permits, and inspect sites active construction for
compliance with the E&S and Stormwater ordinances. This

Responsible
Agency

Cost

Camden
County, St
Marys,
Kingsland

Staff Time

Camden
County, St
Marys,
Kingsland

Staff Time

Camden
County, St
Marys,
Kingsland

Staff Time

Funding
Source

General
Fund,
Development
Fees

General
Fund,
Development
Fees

General
Fund,
Development
Fees

Evaluation Measure

Percent of applicable
site plans reviewed
and active
construction sites
inspected for
compliance with E&S
requirements

Percent of applicable
site plans reviewed
inspected for
compliance with CSS

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

Milestone

R =

~N n

v |

- N

S s

& S
100% 100%
50% 75%
100% 100%

Long (5—-10yr)

100%

100%

100%
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Best Management Practice

BMP limits the amount of sediment, and associated BOD,
entering local waterways.
BMP 8: Development of Regional Impact Review

DRIs are large-scale developments that are likely to have
regional effects beyond the local government jurisdiction
in which they are located. This review program is
designed to improve communication between affected
governments and to provide a means of revealing and
assessing potential impacts of large-scale developments
before conflicts relating to them arise. At the same time,
local government autonomy is preserved since the host
government maintains the authority to make the final
decision on whether a proposed development will or will
not go forward.

BMP 9: Coastal Marshland Protection Permitting Process

In 1970, the State of Georgia established the Coastal
Marshlands Protection Act (CMPA) to protect marsh and
estuarine areas, and to regulate the activities within these
public trust lands that are held for the citizens of Georgia.
As public trustees of the coastal marshlands for succeeding
generations, the Georgia CRD allows for the sustainable
use of the estuarine area through permits and other
methods of authorization that will preserve the condition
of the marsh while still allowing for its enjoyment. The
CMPA permit application process is intended for structures
that will impact jurisdictional marsh and tidal water bodies.

Responsible
Agency

CRC, DCA,
Camden
County, St.
Marys,
Kingsland

CRD,
Coastal
Marshland
Protection
Committee

Cost

Staff Time

Staff Time

Funding

Evaluation Measure
Source

Number of qualifying
projects receiving DRI
review

State Funding

Number of qualifying
projects going through
the CMPA Permit
process.

State Funding

Short (<2 yr)

100%

100%

Milestone

Mid (2 -5 yr)

100%

100%

Long (5—-10yr)

100%

100%
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Best Management Practice

Structures covered under the Act include marinas,
community docks, bridges, dredging, bank stabilizations
longer than 500’, modification to any such structure, and
any construction not exempted from the Act.

BMP 10: Implementation of Kingsland and St Marys
Watershed Assessment & Protection Plans

The Cities of Kingsland and St Marys both have completed
WSAs and developed WPPs 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 include DO and
BOD.

BMP 11: Consideration of Camden County Green Print
Plan Recommendations

The Trust for Public Land developed a Green Print Plan in
2008 for the Camden County. The Greenprintis a
strategic, planning, communication and decision making
tool. It applies GIS modeling to help local governments
make informed decision about how they want to grow
smartly while promoting land conservation, restoration
and resource protection. The BMP recommends that
local governments utilize this tool and consider the

Responsible
Agency

Cost

Funding

Evaluation Measure
Source

Watershed/Land Use Planning

Kingsland
and St. Marys

Camden
County, St
Marys,
Kingsland

= $20,000

annually per

WPP

Staff Time
but cost of
actual land
preservation
varies.

Water &
Sewer Annual Report and
Enterprise Certification to EPD
Funds
General
Fund, .
SPLOST, Ngmber of prOchts
implemented in
Grants, .
. accordance with goals
Foundations,
. of plan
Private

Development

Milestone

Short (<2 yr)
Mid (2 -5 yr)
Long (5—-10yr)

Submit certification annually

N/A 1 2
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Best Management Practice

recommendations contained within when making land use
decisions.

BMP 12: Implementation and Update of Local
Comprehensive Plans and Associated Ordinance
Amendments

Camden County and the Cities of St Marys and Kingsland
adopted a joint Comprehensive Plan in 2008. This plan
includes recommendations for natural resources
protection, greenspace preservation, and land use
regulations that would be protective of local water quality.
These local governments are required to update this plan
in 2018, and should consider the recommendations of this
WMP in the updated Comprehensive Plan.

BMP 13: Consideration of Coastal Comprehensive Plan

The Coastal Comprehensive Plan was developed in 2008 by
the CRC through a comprehensive coastal stakeholder
process that included Camden County, St. Marys and
Kingsland. The plan has recommendations for
implementation of local stormwater management
programs and preservation of natural areas which would
reduce the nonpoint source inputs of BOD. Furthermore,
this plan is utilized in the DRI review by the CRC.

Responsible
Agency

Camden
County, St
Marys,
Kingsland

Camden
County, St
Marys,
Kingsland

CRC

Cost Funding
Source
Staff time
Il
annuatly General
F
Plan update el s
= $60,000
Staff time General
annually Fund, Grants

Evaluation Measure

Complete Plan update
in 2018.

Consider
recommendations of
current plan during all
applicable re-zoning

decisions.

Meet or exceed
standards during Plan
Implementation
Assessment

Short (<2 yr)

On-
going

Meet Standards

Milestone

Mid (2 -5 yr)

Update
of plan

Meet Standards

Long (5—-10yr)

On-
going

Exceed standards
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BMP 14: Promotion of Green Growth Guidelines

The Georgia CRD has developed green growth guidelines to
encourage developers to implement smart growth
techniques when designing new development.
Implementation of these standards in the St. Marys
watershed would limit the input of water quality
pollutants. Promotion of this tool will result in new
developments that have less impact on the St. Marys River.
BMP 15: 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 man-made sources of BOD.

BMP 16: Support the 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

Responsible
Agency

CRD, EPD,
DCA

SMRMC

Charleton,
Camden,
Nassau and
Baker
Counties

EPD, St.
Johns River
Management
District

Charleton,
Camden,
Nassau and
Baker
Counties

Cost

Staff Time

$2,000 -
$4,300 per
year

S500 per
year

Funding
Source

Grants

Local
government
dues, grants

General Fund

Evaluation Measure

Maintain information
on website:
WWW.
http://www.coastalga
dnr.org/cm/green/gui
de
Complete revision of
GGG.

Hold Annual Cleanup
Meet Monthly
Achieve goals set in
plan

Provide annual
funding

Short (<2 yr)

Complete revision

Achieve short term goals

$500
per year

per
County

Milestone

Mid (2 -5 yr)

Maintain website

Achieve short term goals

S500
per year
per
County

Long (5—-10yr)

Maintain website

Achieve long term goals

$500
per year

per
County
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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
provides a means of implementation for the St. Marys
River Management Plan.

BMP 17: Apply septic tank installation, design, inspection,
and maintenance standards

The Camden County Health Department permits new
construction and repairs of septic system. This work must
be completed in accordance with standards established by
the DPH that are designed to reduce the risk of failure,
thereby limiting the input of nutrients and other BOD
substances from septic tank influent.

BMP 18: Septic System GIS Inventory and Visual
Inspection

Initiated by Georgia's Coastal Nonpoint Source Advisory
Committee in 2009, a multi-phase 319 Clean Water Act
project was designed to identify, inspect and map priority
septic systems in the 11 Coastal Counties, including
Camden, with the use of GIS. This project was
implemented by a partnership, led by UGA MAREX, the
Coastal Health District, the local County Health

Responsible
Agency

Cost

Funding
Source

Septic System Operations & Maintenance

Camden
County
Health
Department

Camden
County
Health

Department,
Coastal
Health

District, EPD,

UGA MAREX,

SGRC

Staff Time

$25,000

Permit and
Inspection
fees

319 grant

Evaluation Measure

Number of septic
systems installed and
repair permits issued

Number of septic
systems in
environmentally
sensitive areas
inspected & GIS

Short (<2 yr)

Milestone

Mid (2 -5 yr)

Long (5—-10yr)

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

100%

n/a

n/a
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Departments, the SGRC and Coastal NPS Program. This
information will be maintained and updated by the
Camden County Health Department and project partners.
BMP 19: 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 in Horsepen Creek and to devise a strategy to reduce
septic system failure in this area. To that end, this project
had four objectives: 1) Investigate the extent that failing
septic systems contribute to the fecal coliform levels in
Horsepen Creek; 2) Install one new septic system as a
demonstration project in the challenging conditions found
in much of Camden County, and 3) Conduct a public
outreach campaign to support the septic management
strategy. Implementation of this project will reduce BOD
loadings in an upstream tributary to this segment of the St.
Marys River.

BMP 20: Educate Property Owners about Septic System
Maintenance

The CCHD provides a DVD entitled, “A Homeowner’s Guide
to On-Site Sewage Management Systems” to each
applicant for a permit for new or expanded on-site septic
systems. The DPH maintains a website with information
on educational materials and programs for owners of
septic systems. The DCA produced a door hanger

Responsible
Agency

University of

Georgia River

Basin Center

DPH, EPD,
DCA, and
CCHD

Cost Funding Evaluation Measure
Source
Number of septic
319 Grant systems
Funding inspected/retrofitted/
$166,667 repaired/pumped
UGA Grant
Match Number of public
outreach events
Owners of all new
Septic Systems
State installed in Camden
Funding, County will receive an
$1,000 Coastal educational DVD.
Incentive
Grant Number of brochures
on water leaks
distributed.

Short (<2 yr)

14
systems

2
events

100% of
owners
get DVD

50

Milestone

Mid (2 -5 yr)
Long (5—-10yr)

n/a n/a

100% of | 100% of
owners | owners
get DVD | get DVD

100 150
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Milestone
. Responsible Fundin . =
Best Management Practice P Cost 9 Evaluation Measure N N X
Agency Source : " S
v 1 |
= & 0
S o =
: —
A S S
-l
brochure about fixing water leaks to protect septic system
function for distribution by the CCHD.
75% of i
BMP 21: Implement the Recommendations of the On-Site .SA of Septic Systems
X R inspected over a 15 10% 25% 50%
Sewage Disposal System Strategic Plan 2013 .
year period.
The DCA, i rtnershi ith the EPD DPH I
thi(: Pl(einltlcr)1 r’zﬂj:: rfitlrf)mgz dtiscehar ezr;:jom sé dtle:: (;f:r: DCA, EPD, Varies Varies L lere
e 2= ptic syst CHD, CCHD repaired septic 100%  100%  100%
and to encourage inspections and maintenance of septic .
. . L systems sited
systems. Implementation of the recommendations in this .
. . according to
plan should reduce failure rates and discharges of
ollutants from septic system recommended
B REE S ‘ standards
Hydrologic Restoration/Protection
BMP 22: Prioritize/Target St. Marys Watershed for Private o
Mitigation Bank Development Mitigation g g I3 6 ¥
Bankers Sale of Number of acres of =] c 6% ‘qc')’ -
The practice of developing mitigation banks to provide Varies based . wetlands/streams Rel % 2 _%D 5 £ 5
) . Mitigation L. . 5 © © c S o =
credits for development projects that must purchase ACOE on property credits mitigated in the St. o = 2 c® o Eb
mitigation credits to satisfy their 404 Permit requirements Marys watershed o ‘qc')’ o I‘E % =]
results in the restoration of hydrologic function of Local S o o=
<<

impacted freshwater wetlands. Governments
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Responsible

Best Management Practice
Agency

BMP 23: Encourage the Use of Hydromodification Best
Management Practices Manual (Coastal Supplement)

The purpose of this project is to provide guidance on the
design, construction, operation, and maintenance of
hydromodification projects in an effort to minimize their
impacts on coastal ecosystems. The Hydromodification
BMP Manual (the Manual), Coastal Supplement, developed
in 2009, has been developed to control nonpoint sources
of pollution resulting from certain types of
hydromodification activities. The content of the Manual
was developed utilizing feedback garnered from a survey
of key stakeholders as well as technical advice from experts
in the field. The Manual serves as an addendum to the
USEPA’s Hydromodification Manual that includes
information, design criteria, maintenance programs, etc.
specific to the Coastal Georgia environmental
characteristics.

EPD,
UGA MAREX,
Local
Governments

Cost Funding Evaluation Measure
Source
Manual available on
clG wWWwW mme:(:sjlze:a edu/
Staff Time UGA Funding " Ioa.ds/doc.urie.nts/H
319 Grants P

ydromod_Manual_Se
pt_2009.pdf

Water Quality Standards and Monitoring

Short (<2 yr)

Manual Available on Website

Milestone

Mid (2 -5 yr)

Manual Available on Website

Long (5—-10yr)

Manual Available on Website
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BMP 24: Florida TMDL Consideration

Research TMDL listing and TMDL implementation Plans
affecting the Florida side of the St. Marys Watershed.
Evaluate impairment and mitigation data to determine the
impairment originating on/from Florida. This BMP
includes consideration of any nutrient standards and
associated BMPs Florida develops for this segment of the
St. Marys River. The goal of this BMP is to encourage
coordination and partnership between States boarding the
St Marys River.

BMP 25: Support development of appropriate standards
for “Black water” or coastal, slow moving, tannic
waterways in coastal Georgia.

The EPD is currently working on revising natural standards
for DO in coastal, slow moving tannic waterways. Once
developed, these standards should be applied to the St.
Marys River and historic and future monitoring data should
be compared with these new standards to determine the
level of impairment, if any.

Responsible
Agency

EPD,

St. Johns
River
Management
District

EPD

Cost

Staff Time

Staff Time

Funding

Evaluation Measure
Source

Review of TMDL for
nutrients
State Funding
319 Grants Review monitoring
data collected by
Florida

New Standard is

State Funding vl

Short (<2 yr)

Review Standards, Assess WQ
data

Perform necessary analysis

Milestone

Mid (2 -5 yr)

Review Standards, Assess WQ
data

Set New Standard

Long (5—-10yr)

Review Standards, Assess WQ
data

Review TMDL and WMP
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Milestone
. R nsibl Fundin .
Best Management Practice esponsible Cost unding Evaluation Measure N R
Agency Source : "
v 1
3 S
BMP 26: NPDES Wastewater Discharge Permit for St.
Marys and Kingsland WPCPs.
5 3
The Cities of St. Marys and Kingsland have NPDES 5 2
Wastewater Discharge permits for their WPCPs that NPDES Permit ‘jé ::ﬁ
discharge to this segment of the St. Marys River. The EPD Staff Time State Funding Compliance 3 S
discharge standards associated with these permits should P f g
be consistent with the recommendations of the St. Marys € 5
DO TMDL and any future EPD standards.  Kingsland and § =
St. Marys will continue to operate their WPCPs to remain
compliant with these permits.
. State .
BMP 27: Future WPCP Outfall Locations . Evaluation of Outfalls
EPD, Funding, . .
Kingsland, St Water & associated with
The outfall locations and any future NPDES Wastewater & e N/A Issuance of New n/a n/a
Discharge Permits should be sited to limit the impact to the Marys, sewer NPDES Permits for
g P SMRMC Enterprise

St. Marys River. expanded WWTF

Funds

Monthly Certification Long (5—-10yr)

Evaluate outfall
locations
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BMP 27: Implement Long Term Monitoring

Recommendations

Long term monitoring recommendations have been

included in this WMP.

They include recommendations to

monitor DO and BOD levels in the St. Marys River and

tributaries to the St. Marys River.

This data will be used

to identify trends in DO and BOD 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 DO impairment and if they are natural or

man-made.

Responsible
Agency

CRD,

Kingsland, St.

Marys

Project
Partners

Cost

Cost of
existing
monitoring
programs is
set. Cost
associated
with
monitoring
for data
gaps will
vary.

Funding
Source

State
Funding, CZM
Funding,
Water &
Sewer
Enterprise
Funds, 319
Grants, CIG
grants

Monitoring Data
collected

Evaluation Measure

Short (<2 yr)

Annual monitoring

Milestone

Mid (2 -5 yr)

Fund data gap study

Long (5—-10yr)

Fund data gap study
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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 DO and BOD levels within the St. Marys River and the
tributaries to the listed segment of the St. Marys. 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 the potential natural causes of DO impairment.

Indicators identified by the Advisory Committee to measure the status of the watershed management
process and educational outreach outlined in this Plan are as follows in Table 14 below:

Table 14: Indicators for Measuring Progress

Type of Indicator Specific Indicator

Environmental DO - Direct Water Quality Measurement

Environmental BOD — General Measure of Stream Water Quality - Significant levels of
BOD can indicate the cause of DO impairment.

Environmental Water Temperature — Physical Measurement — There is a significant
correlation between low DO and high water temperature.

Programmatic Number of BMPs implemented.

Programmatic Number of educational outreach programs implemented.

Social Participation in education and outreach programs.

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.

COASTAL REGIONAL COMMISSION 70
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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 TMDL in this document is based
on the draft 2004 303(d) listing, which is also available on the GAEPD 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 in-stream water quality
conditions. This allows water quality-based controls to be developed to reduce pollution and to
restore and maintain water quality.

The State of Georgia has identified one stream segment, located in the St. Marys River Basin,
as water quality limited due to dissolved oxygen (DO). The St. Marys River from Catfish Creek
to Millers Branch in Camden County was included in the State’s draft 2004 303(d) list. This
report presents the dissolved oxygen TMDL for this segment.

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 oxygen demanding substances on land surfaces that wash off as a result of
storm events.

The process of developing the dissolved oxygen TMDL for the St. Marys River Basin included
developing computer models for the listed segment. Georgia Estuary, a steady-state tidally
averaged water quality model developed by the GA EPD, was used for the estuary segments
that are influenced by tidal actions. These models were calibrated to data collected in the St.
Marys River Basin in the summer of 2003.

Management practices may be used to help reduce and/or maintain the Ultimate Oxygen
Demand (UOD) loads. These include:

e Compliance with the requirements of the NPDES permit program; and
¢ Application of Best Management Practices (BMPs) appropriate to nonpoint sources.

The amount of oxygen demanding substances delivered to a stream is difficult to determine.
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.

Georgia Environmental Protection Division
Atlanta, Georgia iv
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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 defines
the assessment process, and are published in Water Quality in Georgia every two years. This
document is available on the 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 constituent(s) in
violation of the water quality standard. The TMDL in this document is 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 in-stream water quality conditions. This allows water
quality-based controls to be developed to reduce pollution and to restore and maintain water
quality.

The State of Georgia has identified one stream segment located in the St. Marys River Basin as
water quality limited due to dissolved oxygen (DO). This waterbody was included in the State’s
draft 2004 303(d) list. This report presents the DO TMDL for the listed segment in the St.
Marys River Basin identified in Table 1.

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.

The St. Marys River Basin is comprised of one USGS Hydrologic Unit Code (HUC), 03070204.
Figure 1 shows the location of the listed dissolved oxygen segment in the St. Marys River Basin.

The land use characteristics of the St. Marys River Basin watersheds were determined using
data from the National Land Cover Dataset (NLCD) for Georgia. This coverage is based on
Landsat Thematic Mapper digital images developed in 1995. The classification is based on a
modified Anderson level one and two system. Table 2 lists the land cover distribution and
associated percent land cover.

Georgia Environmental Protection Division
Atlanta, Georgia 1
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Table 1. Waterbody Listed For Dissolved Oxygen in the St. Marys River Basin

Stream Segment Location Segmer_|t Length | Designated Listing
(miles) Use
: Catfish Creek to Millers I
St. Marys River Branch (Camden Co.) 6 Fishing NS

Note:
NS = Not Supporting designated use

1.3 Water Quality Standard

The water use classification for the listed stream segment in the St. Marys River Basin is
Fishing. The criterion violated is listed as dissolved oxygen, and the potential cause listed is
urban runoff. The use classification water quality standards for dissolved oxygen, as stated in
Georgia’s Rules and Regulations for Water Quality Control (GA EPD, 2004), 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 dissolved oxygen 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) (GA EPD, 2004):

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 fecal
coliform. NPDES permits and Best Management Practices will be the primary
mechanisms for ensuring that the discharges will not create a harmful situation.

EPA dissolved oxygen criteria are used to address these situations. Alternative EPA limits are
defined as 90 percent of the naturally occurring dissolved oxygen concentration at critical
conditions (USEPA, 1986).

Where natural conditions alone create dissolved oxygen 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 GA EPD numeric limits at critical conditions,
then the GA EPD numeric limits apply. If naturally occurring DO is lower than the GA EPD
numeric limits, then 90% of the natural DO will become the minimum allowable.

Georgia Environmental Protection Division
Atlanta, Georgia 3
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Total Maximum Daily Load Evaluation January 2006
St. Marys River Basin (Dissolved Oxygen)

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 dissolved oxygen criteria and on
the not support list if more than 25% of the samples exceed the standard.

During 2003, the Georgia EPD collected water quality data at EPD Station 08011021 on the St.
Marys River at Interstate 95 (Figure 1). Appendix A provides the water quality data for this
station, and includes DO and temperature data. In general, these data show that low dissolved
oxygen values usually occurred during the summer months.

All field data relevant to the St. Marys River Basin were compiled by GA EPD and included in
electronic database files. The data are managed using either the Water Resources Database
(WRDB), a software database that was developed by GA EPD, or the EXCEL database
management software.

Georgia Environmental Protection Division
Atlanta, Georgia 5
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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 oxygen demanding substances 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 water quality standards (water quality-based limits).

EPA has developed technology-based limits, 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.

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 oxygen-
demanding substances to the receiving waters. There are two (2) NPDES permitted discharges
with effluent limits for oxygen consuming substances identified in the St. Marys River Basin
watershed upstream from or within the listed segment. One of these discharges is classified as
major, with a discharge of 1.0 million gallons per day (MGD) or more. Figure 1 provides the
locations of NPDES discharges and Table 3 provides the permitted flows, as well as the 5-day
Biochemical Oxygen Demand (BODs), ammonia (NH3), and DO concentrations for the municipal
treatment facilities.

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 and storm water
exceed 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 6
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Total Maximum Daily Load Evaluation January 2006
St. Marys River Basin (Dissolved Oxygen)

3.1.2 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 oxygen demanding substances consist of
those associated with industrial activities, including construction sites 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 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 |. This includes 60 permittees, with about 45 located in the greater
Atlanta metro area. Phase | 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 site-specific Storm Water Management Plan (SWMP) outlining appropriate controls is required
by and referenced in the permit. There are no Phase | 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 Il 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 within the state of
Georgia are permitted under the Phase Il regulations. There are no counties or communities
located in the St. Marys River Basin that are covered by the Phase || 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. Runoff during storm
events may carry surface residual containing oxygen demanding substances to nearby surface
waters.

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 CAFOs located in the St. Marys River Basin that are registered or have land application
permits.

3.2 Nonpoint Source Assessment

Georgia Environmental Protection Division
Atlanta, Georgia
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In general, nonpoint sources cannot be identified as entering a waterbody through a discrete
conveyance at a single location. Typical nonpoint sources of oxygen demanding substances
come from materials being washed into the rivers and streams during 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) are settled out and become part of the stream channel bottom.

In this manner, historic wash off of settleable materials accumulates and exerts sediment oxygen
demand (SOD). Constituents of concern from surface washoff include the fractions of ammonia
and BODs that become an integral part of channel bottom sediments, thus becoming a potential
source of SOD. Table 2 provides the land cover distributions for the listed St. Marys River
watershed. These data show that the watershed is predominately forested, with 48.5 percent
forest land use. Woody wetlands is the next predominate land use, accounting for 35.1 percent
of the watershed.

In addition to nonpoint sources of SOD associated with land disturbing activities, most of the
streams in the St. Marys River Basin receive significant natural contributions of oxygen
demanding organic materials from local wetlands and forested stream corridors. The following
sources of naturally occurring organic materials have been identified:

e Adjacent wetlands, swamps, and marshes with organically rich bottom
sediments; and

o Direct leaf litterfall onto water surfaces and adjacent floodplains from
overhanging trees and vegetation.

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. Many streams in southern Georgia are also
referred to as “blackwater” streams because of highly colored humic substances leached from
surrounding marshes and swamps. In addition, low dissolved oxygen in blackwater streams is
very common in the summer months when the temperatures are high and the flows are low
(Meyer, 1992). The oxygen demanding effects of leaf litterfall are reflected in two ways: 1) by
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.

3.21 Land Application Systems

Many smaller communities use land application systems (LAS) for treatment of their sanitary
wastewater. 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 oxygen demanding substances to nearby surface waters. Some of these
facilities may also exceed the ground percolation rate when applying their wastewater, resulting
in surface runoff. If not properly bermed, this runoff, which contains oxygen demanding
substances, may discharge to nearby surface waters. There is one permitted LAS system
located in the St. Marys River Basin at the U.S. Navy Base at Kings Bay in Camden County.
This facility has a permitted flow of 1.5 MGD.

Georgia Environmental Protection Division
Atlanta, Georgia
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4.0 TECHNICAL APPROACH

The first step of the technical approach for this TMDL is to select the model that can be
effectively used to analyze the St. Marys River DO resources. After the appropriate model is
selected, data is gathered to develop and calibrate the model. The calibrated model is then
used to establish the TMDL during critical conditions. The modeling approach is described in
the following sections.

4.1 Model Selection and Structure

Various analyses were performed to correlate the measured low DO concentrations to basic
causes such as point and nonpoint contributions, flow conditions, stream and watershed
characteristics, seasonal temperature effects, and others. From these analyses, the low DO
values were found to coincide with high temperatures. Inflows of very low DO waters from
adjacent marshes compounded the situation. Based on the geographic, hydrologic, and water
quality characteristics of the St. Marys River, and considering that it is tidally influenced, Georgia
Estuary was selected as the appropriate model for the listed stream segment.

USGS quadrangle maps and navigational maps, along with Arcview and Maplnfo spatial
graphics files, were used to develop drainage areas, stream lengths, bed slopes, segment
geometry, and other physical input data for each model. Appendix B provides a summary of the
model structure.

4.1.1 Georgia Estuary

Georgia Estuary is a one-dimensional water quality model developed by GA EPD. This model
may be used for saline estuaries, as well as non-saline tidal rivers where both freshwater flow
and tidal mixing are significant mechanisms in the transport of wastes in the water. Georgia
Estuary is a steady state tidally averaged water quality model. The concentrations in the
estuary vary spatially, but are assumed to be constant in time. Because an estuary has cyclical
tidal variations that effect depth, cross-sectional area, and volume, an average mean water
model is developed that is the average of the high water and low water slack tides.

In Georgia estuaries, the natural DO can drop below the freshwater standard of 5.0 mg/L.
The Coastal DO Criteria for fishing use classification is given in Table 4.

Table 4. Coastal DO Criteria for Fishing Use Classification

If the natural DO is The Maximum Allowable
Greater than or equal to But less than DO Deficit
(mg/L) (mg/L) (mglL)
2.0 3.0 0.1
3.0 3.3 Never less than 3.0 mg/L
3.3 4.0 0.3
4.0 5.0 04
5.0 5.5 0.5
5.5 -—- Never less than 5.0 mg/L

Georgia Estuary models are tidally averaged and cannot accept model segments lateral to the
main channel. One Estuary model was developed to represent the tidally influenced listed
segment of the St. Marys River from Catfish Creek to Millers Branch.

Georgia Environmental Protection Division
Atlanta, Georgia
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4.2 Model Calibration

The model calibration period was determined from an examination of the GA EPD 2003 water
quality data for the listed segment. The data examined included streamflow, DO and water
temperature. The combination of the lowest DO and highest water temperature defined the
critical modeling period.

For the listed segment, June 2003 was found to be the critical period. The calibration models
were run to simulate an average DO from this period. The average summer DO was 3.2 mg/L
(ranging from 2.9 mg/L to 3.7 mg/L) at an average summer temperature of 28 °C (ranging from
27.3°C t0 28.5 °C). Headwater and tributary water quality boundaries were developed from
these instream field data, expected low DO saturation values (Meyer, 1992), and GA EPD
standard modeling practices (GA EPD, 1978).

Average monthly discharge flows, BODs, NH3, and DO concentrations for the discharges were
obtained from June 2003 Discharge Monitoring Reports (DMRs). These data were input into the
calibration model. BODs was converted to CBODy by multiplying by an f-ratio of 2 if the BODs is
greater than 20 mg/L and an f-ratio of 3 if the BODs is 20 mg/L or less (GA EPD, 1978).
Ammonia was converted to NBODy by multiplying by 4.57. Table 5 provides a summary of the
actual discharges from these facilities for June 2003.

Table 5. Summary of NPDES Discharges during 2003

NPDES Permit Actual Discharge for June 2003

Facility Name No. Flow BOD; NH; DO
(MGD) (mg/L) (mg/L) (mg/L)
City of Kingsland - St. Marys WPCP GA0037800 1.75 10 16.9 5.44

City of St. Marys - Scrubby Bluff

WPCP* GA0037931 0 N/A N/A N/A

* The City of St. Marys - Scrubby Bluff WPCP facility, although permitted to discharge to Casey Creek, has not yet
gone online.

In shallow streams, SOD is an important part of the oxygen budget. However, there are no field
SOD measurements in the St. Marys River Basin. In the South 4 Basins, there are several SOD
measurements that ranged from 0.9 to 1.9 g/m?/day. An examination of South 4 SOD results
was performed in order to develop realistic SOD values that could be applied to the St. Marys
Estuary model. An SOD value of 0.95 g/m%day was adopted for the St. Marys River model.

The kinetic rates and input parameters developed during model calibration are provided in Table
6. These parameters include the carbonaceous BOD (CBOD) decay rate, nitrogenous BOD
(NBOD) decay rate, SOD rate, and the Tsivoglou reaeration coefficient used to determine stream
reaeration. In addition, GA Estuary requires a dispersion coefficient.

Table 6. Modeling Parameters

GA Estuary

Parameter
Values

Georgia Environmental Protection Division
Atlanta, Georgia
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CBOD Decay Rate (1/day) 0.08
NBOD Decay Rate (1/day) 0.1
SOD (g/m%day) 0.95
Reaeration Coefficient 0.16-0.19
Dispersion Coefficient (mizlday) 18

The St. Marys River Estuary model was calibrated at Interstate 95, where the GA EPD collected
discrete water quality data during 2003. Appendix C provides the DO calibration curves plotted
with the data from monitoring stations in the listed segments.

4.3 Critical Conditions Model

The critical conditions model was used to assess the dissolved oxygen standard and to
determine if problems exist requiring regulatory intervention. Model critical conditions were
developed in accordance with GA EPD standard practices (GA EPD, 1978).

Critical water temperatures were determined by examining historic water quality data. The
highest summer-time temperature was used to represent each of the listed segments.

Point sources were incorporated into the critical conditions model at their current NPDES permit
limits. Although the City of St. Marys — Scrubby Bluff WPCP facility has not begun discharging
to Casey Creek under their existing NPDES permit, their permitted limits were used in the critical
conditions model. Water quality boundaries, the SOD rate, and all other modeling rates and
constants were the same as those in the calibrated model.

4.4 Natural Conditions Model

For the natural conditions models, all point source discharges were completely removed from the
critical conditions model. All other model parameters remained the same. This model was
used to determine the natural dissolved oxygen concentrations during critical conditions. This
model predicted the natural dissolved oxygen concentrations, during the critical summer months,
to be less than 5.0 mg/L. Results of the natural condition runs are plotted in the graphs in
Appendix C along with the calibration, critical conditions and TMDL results for comparison.

Georgia Environmental Protection Division
Atlanta, Georgia
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5.0 TOTAL MAXIMUM DAILY LOAD

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. A TMDL is the sum
of the individual waste load allocations (WLAs) from point sources and load allocations (LAS)
from nonpoint sources, as well as the 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 (USEPA, 1991). TMDLSs can be expressed in terms of
either mass per time, toxicity, or other appropriate measures. For oxygen demanding
substances, the TMDL is expressed in Ibs/day.

Conceptually, a TMDL can be expressed as follows:
TMDL = ZWLAs + 2LAs + MOS

This TMDL determines the allowable oxygen demanding load to the listed segment of the St.
Marys River. The following sections describe the various oxygen demanding sources which
may contribute loads to the TMDL components.

5.1 Waste Load and Load Allocations

The waste load allocation (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 storm water
discharges. There are two NPDES permitted facilities in the St. Marys River watershed that
effect instream dissolved oxygen. Waste load allocations are provided to the point sources from
these municipal wastewater treatment systems.

The Georgia ESTUARY critical conditions model was used to determine the WLAs for the
discharges upstream from or within the listed segments in order to meet the DO standards.
Allocations are based on EPA Dissolved Oxygen Criteria, which states that if the natural
dissolved oxygen is less than the standard, then only a 10 percent reduction in the natural
condition is allowed. The target limits are defined as 90 percent of the naturally occurring
dissolved oxygen concentration at critical conditions and is also the TMDL target.

Table 7 lists the WLAs required to meet the target DO standard. This TMDL requires no
reductions in the wasteload allocations. In addition, the ESTUARY model indicates that there is
additional assimilative capacity in the St. Marys River segment. However, it should be noted
that the SOD rates used in the TMDL allocation models were based on model predictions and
may need to be verified before WLAs are implemented.

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 incorporate
wastewater treatment plants that control specific pollutants to meet numeric limits.

Georgia Environmental Protection Division
Atlanta, Georgia
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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 pollutants entering the environment.

The Georgia ESTUARY model was run under critical conditions, assuming mid-tide dry weather
conditions. Because the critical conditions occur when there are no storm events, no numeric
allocation is given to the waste load allocations from storm water discharges associated with
MS4s (WLAsw).

The nonpoint source loads for the existing LA and TMDL were computed from the model
boundary conditions, which include the stream, tributary, and headwater model boundaries
under critical conditions. The partitioning of allocations between point (WLA) and nonpoint (LA)
sources shown in Table 8 is based on modeling results and professional judgment.

5.2 Seasonal Variation

The mid-tide, high temperature critical conditions incorporated in this TMDL are assumed to
represent the most critical design conditions and to provide year-round protection of water
quality. This TMDL is expressed as a total load during the critical low flow period.

5.3 Margin of Safety

The MOS is a required component of TMDL development. As specified by section 303(d) of
the CWA, the margin of safety must account for any lack of knowledge concerning the
relationship between effluent limitations and water quality. There are two basic methods for
incorporating the MOS: 1) implicitly incorporate the MOS using conservative model 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, the MOS was implicitly incorporated in the use of the following conservative
modeling assumptions:

Mid-tide conditions;
High summer temperatures;
Conservative reaction rates; and

The assumption that all point sources continuously discharge at their NPDES permit
limits for the same critical period.

Table 8. TMDL Loads for the St. Marys River Basin under Critical Conditions

Stream Seament WLA WLAsw LA TMDL
9 (Ibs/day) | (Ibs/day) | (Ibs/day) | (Ibs/day)
St. Marys River — Catfish Creek to Millers Branch 2,917 NA 2,686 5,603

Note: TMDL expressed as Ultimate Oxygen Demand (UOD), which includes the Carbonaceous Biochemical
Oxygen Demand (CBOD) and the Nitrogenous Biochemical Oxygen Demand (NBOD).
NA = no storm water discharges associated with MS4s contributing to the listed segment during critical

conditions

Georgia Environmental Protection Division
Atlanta, Georgia
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6.0 RECOMMENDATIONS
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 (GA EPD, 1996). The Ochlockonee, Satilla, St. Marys and Suwannee River
Basins were the basins of focused monitoring in 2003 and will again receive focused monitoring
in 2008.

The revised TMDL Implementation Plan for the listed segment of the St. Marys River will include
monitoring plans which describe pertinent current or impending water quality monitoring
activities, recommended future monitoring activities, and suggest procedures for coordinating
those activities.

6.2 Reasonable Assurance

The GA EPD is responsible for administering and enforcing laws to protect the waters of the
State. The TMDL implementation will be conducted using a phased approach. Permitted
discharges will be regulated through the NPDES permitting process described in this report.
The permittee may be required to perform temperature and dissolved oxygen monitoring
upstream and downstream of the point source. [f it is determined that the model assumptions
need to be modified, the TMDL will be re-evaluated based on the new data collected during
critical conditions, and the TMDL will be reallocated.

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 that 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.

6.3 Public Participation

A thirty-day public notice period was provided for this TMDL. During that time, the availability
of the TMDL was publicly noticed, a copy of the TMDL was provided upon request, and the
public was invited to provide comments on the TMDL. This TMDL was modified to address the
comments received.

Georgia Environmental Protection Division
Atlanta, Georgia
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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 BMPs 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. NPDES permit discharges are a primary source of excessive pollutant loading,
where they are a factor. Any wasteload allocations in this TMDL will be
implemented in the form of water-quality based effluent limitations in NPDES
permits issued under CWA Section 402. [See 40 C.F.R. § 122.44(d)(1)(vii)(B)].
Nonpoint sources are the secondary cause of excessive pollutant loading in most
cases. EPA has identified a number of management strategies for the control of
nonpoint sources of pollutants, representing some BMPs. The “Management
Measure Selector Table” shown below identifies these management strategies
by source category and pollutant.

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 site-
specific 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.

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

Georgia Environmental Protection Division
Atlanta, Georgia
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for getting that (those) element(s) completed, either directly or through another
contractor.

The deadline for development of a Revised TMDL Implementation Plan is the
end of December 2006.

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:

Generally characterize the watershed;

Identify stakeholders;

Verify the present problem to the extent feasible and appropriate (e.g., local
monitoring);

Identify probable sources of pollutant(s);

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;

Determine measurable milestones of progress;

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.

mo ow>

@m

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.

The Revised TMDL Implementation Plan will supersede this Initial TMDL
Implementation Plan once GA EPD approves the Revised TMDL Implementation
Plan.

Georgia Environmental Protection Division

Atlanta, Georgia
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Figure A-1
Relationship of Dissolved Oxygen to Temperature
St. Marys River - Interstate 95
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Table A-1. Data for Figure A-1
Date Dissolved Oxygen | Water Temperature
(mg/L) (deg C)
07-Jan-03 9.33 10.96
04-Feb-03 8.97 10.95
05-Mar-03 6.57 15.34
19-Mar-03 4.78 19.27
24-Mar-03 4.41 20.61
26-Mar-03 3.61 20.23
01-Apr-03 4.32 18.86
06-May-03 5.91 25.14
04-Jun-03 4.60 27.14
12-Jun-03 3.74 28.50
19-Jun-03 3.10 28.14
24-Jun-03 2.87 27.33
02-Jul-03 4.14 27.32

Georgia Environmental Protection Division

Atlanta, Georgia
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Table B-1. St. Marys River Estuary Model Structure

January 2006

Reach Volume Debth
Segment Segment Name Length (million (frt))
(feet) gallons)
1 USGS 02231253 at RM 21.1 2640 177.8 15.0
2 St. Marys at RM 20.5 2640 177.8 15.0
3 St. Marys at RM 20.0 2640 177.8 15.0
4 St. Marys at RM 19.5 2640 192.6 15.0
5 St. Marys at RM 19.0 2640 207.4 15.0
6 St. Marys at Kingsland WPCP outfall 2640 213.3 16.0
7 St. Marys above Catfish Creek RM 18 2640 205.4 16.0
8 St. Marys at RM 17.5 2640 213.3 16.0
9 St. Marys at RM 17.0 2640 221.2 16.0
10 St. Marys at RM 16.5 2640 213.3 16.0
11 St. Marys at I-95 RM 16.0 2640 218.2 17.0
12 St. Marys above Casey Creek RM 15.5 2640 226.6 17.0
13 St. Marys at RM 15.0 2640 235.0 17.0
14 St. Marys above Sister Cks RM 14.5 2640 235.0 17.0
15 St. Marys at RM 14.0 2640 235.0 17.0
16 St. Marys at RM 13.5 2640 3111 17.5
17 St. Marys at RM 13.0 2640 380.2 17.5
18 St. Marys above Millers Brch RM 12.5 2640 345.6 17.5
19 St. Marys at RM 12.0 2640 3111 17.5
20 St. Marys at RM 11.5 2640 293.8 17.5
21 St. Marys at RM 11.0 2640 276.5 17.5
22 St. Marys at RM 10.5 2640 276.5 17.5
23 St. Marys at RM 10.0 2640 276.5 17.5
24 St. Marys at RM 9.5 2640 320.0 18.0
25 St. Marys below Sta. M7 at RM 8.82 3510 492.7 17.8
26 St. Marys at RM 8.15 3200 487.2 19.2
27 St. Marys below Sta. M6 at RM 7.55 2560 399.8 18.6
28 St. Marys at RM 7.06 2970 520.4 16.7
29 St. Marys above Burrell's Ck RM 6.5 2180 3441 19.2
30 Between Bell/Burrell below Sta. M5 3310 580.5 18.7
31 Below Bells River at RM 5.46 1390 309.6 22.2
32 St. Marys at RM 5.2 2170 453.1 29.8
33 St. Marys at RM 4.78 2050 361.0 18.0
34 Above St. Marys Dock RM 4.4 2130 420.1 21.0
35 Below St. Marys Dock above Sta. M4 2090 422.0 16.2
36 St. Marys at RM 3.6 1990 408.2 19.2
37 St. Marys at RM 3.22 2470 504.6 17.5
38 St. Marys at RM 2.75 1950 358.2 17.9
39 Above St. Marys WTF RM 2.33 2260 495.0 21.2
40 Above North Riv. & Sta. M3 1990 492.0 23.7
41 Below North Riv. at RM 1.56 1920 435.6 15.7
42 St. Mary at RM 1.21 2060 419.2 16.3
43 Below Sta. M2 & Pt. Peter Pier 1870 442.7 20.0
44 St. Marys at RM 0.47 2480 583.5 15.2
45 St. Marys at Sta. M1 & Cumbl. Sound - - -

Georgia Environmental Protection Division

Atlanta, Georgia
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SUMMARY MEMORANDUM
Average Annual Oxygen Demanding Substances Load
St. Marys River

1. 303(d) Listed Waterbody Information

State: Georgia

County: Camden

Major River Basin: St. Marys

8-Digit Hydrologic Unit Code(s): 03070204

Waterbody Name: St. Marys River

Location: Catfish Creek to Millers Branch
Stream Length: 6 miles

Watershed Area: 1,360 square miles

Flows into: Atlantic Ocean

Ecoregion: Atlantic Coast Flatwoods
Constituent(s) of Concern: Dissolved Oxygen

Designated Use: Fishing (not supporting designated use)

Applicable Water Quality Standards:
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.

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 fecal
coliform. NPDES permits and Best Management Practices will be the primary
mechanisms for ensuring that the discharges will not create a harmful situation.

2. TMDL Development

Analysis/Modeling: Georgia Estuary — Steady state tidally averaged water
quality model developed by Georgia Environmental
Protection Division.

Calibration Data: Georgia EPD field data from summer 2003.

Critical Conditions: (1) Mid-tide conditions;
(2) High summer temperatures, based on historic
water quality data;
(3) Conservative reaction rates; and
(4) Incorporation of point sources discharging at their
NPDES permit limits.

3. Allocation Watershed/Stream Reach:

Georgia Environmental Protection Division
Atlanta, Georgia D-1
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Wasteload Allocations (WLA): 2,917 Ibs/day
Wasteload Allocations (WLAsw): NA

Load Allocation (LA): 2,686 Ibs/day
TMDL 5,603 Ibs/day

* TMDL expressed as Ultimate Oxygen Demand (UOD), which includes Carbonaceous Biochemical Oxygen
Demand (CBOD) and Nitrogenous Biochemical Oxygen Demand (NBOD).

Margin of Safety (MOS): Implicit, based on the following conservative
assumptions:
(1) Mid-tide conditions;
(2) High summer temperatures, based on the historical
record, persist for the same critical period;
(3) Conservative reaction rates; and
(4) All point sources discharge continuously at their
NPDES permit limits for the same critical period.

Georgia Environmental Protection Division
Atlanta, Georgia D-2
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St. Marys River Catfish Creek to Miller’s Branch Segment Watershed
Improvement Plan First Year Final Report

Discuss what to sample; where most revealing — specify
Check on lab to use.

Sample certifications

Partnership Advisory Committee June 15, 2011 Meeting

St. Marys River

Kingsland has offered their wastewater lab to conduct BOD analysis and possibly conduct some of the
sampling. Based on the level of analysis required Kingsland may donate some portion of their services.
At a minimum the use of their lab will eliminate transportation costs. The city’s lab is not certified and
don’t know if their lab technician is certified.

The Kingsland wastewater treatment plant monitors weekly DO in the River. They do not record
salinity, river flow or time.

Make sure Kingsland lab knows when analyzing for natural BOD levels do not dilute samples.

USGS has real time gage at 1-95, gage height, stream velocity and precipitation

Clay Montague raised the issue of bottom water verse surface water DO monitoring. Low DO is classic
condition in an estuarine environment where salinity near. Did the TMDL involved hottom water?
Mixing is dependent on weather conditions. Need to know where salinity changes. Forward salinity
break in river column each time. Above break DO same/below low DO — canstant change

Add time

Importance monitor bottom and top, salinity break is key factor

Mixing of water layers is dependent on weather, salinity of 3 -4 ppt is enough density to make it hard to
Mmix.

New Estuarine water quality criteria are being worked on. Proving difference — few profiles show typical
Normally “surface” sample is taken at approximately 1 meter depth.

Precedent to get few samples from bottom DO/segment

Where standard measured? DO depth Kingsland

Bottom

Need DO surface layer/bottom layer?

Salinity profile important —id break, density {salinity driven) above meter Depth?

Tributaries may see stratification.

BOD loading — volume discharge cross section and current speed (stick gage — 4 to 5 points min)
Depth adjust

Data generated original tisting depth? Track early TMDL determine depth,

Natural for estuary to have 4 mg/l DO, common dissolved oxygen concentration.

Gordon Rogers formally with the Satilla Riverkeeper would be a good source of information on the St.
Marys River low fish production.
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Contribution

First Name Last Name POSIt.Ion./
Organization
GA EPD, Watershed
Alice Vick Protection Branch, X X X X X

Stormwater Team,
Program Manager 1

GA Coastal Resources
Kelly Hill Division, Coastal X X X X X
Resources Specialist

Georgia Survey
Practice Leader at KCI
Technologies, Inc.
(Former Public Works
Steven Hooks Coordinator at X X
Camden County
Board of
Commissioners)

University of Georgia

Scott Pippin, R Odum School of
UGA Pippin Ecology River Basin X X X
Center

COASTAL REGIONAL COMMISSION
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St. Marys River
Management
Committee

Paula Staples

Roger City of St. Marys,

Weaver Director of Planning

GA EPD, Watershed
Protection Branch,
Barbara Stitt-Allen NonPoint Source X X X X X
Program — Grants Unit

Ecological Planning

Courtney Reich Group

Ecological Planning
Group

Michael Baggett

COASTAL REGIONAL COMMISSION
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EPD, Coastal Office, Brunswick

1:30 PM - 3:30 PM m" Commlsszon
MEETING SUMMARY

Attendees:

Alice Vick, GA EPD

Scott Brazell, Camden County

Steven Hooks, Camden County

Scott Pippin, UGA

Paula Staples, SMRMC

Ken Kessler, Kingsland

Roger Weaver, St. Marys

Terry Ferrell, Camden Health Department
Clay Montague, University of Florida/Satilla River Keeper
Kelly O’Rourke, GA DNR, CRD

Barbara Stitt-Allen, GA EPD

Mary Gazaway, GA EPD

I Presentation by Courtney Reich of Ecological Planning Group (CRC’s new Project
Manager for the St.Mary’s WMP)

Courtney gave a presentation to the group that addressed the following agenda items
(the presentation is attached to this agenda):

e Review of Phase 1: St. Mary’s River Watershed Improvement Plan.

e Review findings of Field Survey conducted by the PAC during Phase 1 of this
project.

e Review existing water quality data, including data from the City of St. Mary’s
Long Term Monitoring for their WPP, the City of Kingsland’s Watershed
Assessment, and the Field Survey

e Watershed Management Plan Deliverables for Phase 2 of this project including:

o Regroup PAC as new Watershed Advisory Committee (WAC)
Watershed Assessment/Review
Water Quality Monitoring
Develop BMPs
Develop Long Term Monitoring Plan, Milestones, Schedule, and
Outreach Plan
o Develop Watershed Management Plan document

O
O
O
O

1 | Coastal Regional Commission Watershed Management Plan
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e Potential sources of DO Impairment, both natural and man-made
1. WAC Group Discussion

Discussion was had by the WAC throughout the presentation, and is summarized here:

e The group would like to see existing water quality data from the Florida side.
Suggestions were made to contact the Department of Environmental Protection
and to check Water.com as there is FL water quality data posted there.

e The may be an Adopt-A-Stream group with data from the St. Mary’s River going
back years. Check with Harold Harbert on this.

e lLand use data for Camden County is currently being generated through their
Joint Land Use Plan. This data should be available shortly.

e Land cover data is also available from Liz Cramer at UGA. It was recommended
that we use the 2008 data set.

e Septic tank GIS information, and parcel based data set regarding inspections, is
available through the UGA/SGRC/EPD/HD project.

e Silviculture (primarily on the Florida side) is likely to be a big contributor of BOD,
there were comments that ditching associated with silviculture increase the
“flashiness”of the river as well as the direct input of organic material.

e There may be sediment data available from the Sturgen Project. Check with
Florida and Georgia Fish & Wildlife. Chip Cambell may have this data.

e Groundwater seepage may also be a contributor of low DO to the river. A dome
study would be appropriate for this. Withdrawals from paper plants would have
an effect on the rate of this seepage.

e The City of Hilliard, Fl has a “racetrack” LAS system upstream with a wetland
treatment system. They apparently support a big bird population that may be a
contributor of BOD.

e White Oak Park in Florida was discussed but the group felt that they are not
likely to be a big source. The owners may be good additions to the WAC.

e EPD performed some monitoring of the St. Mary’s in 2012, and that data can be
made available to the WAC.

1. Water Quality Monitoring Plan

The group discussed the future monitoring plan and the following is a summary.

e Both the City of St. Marys and Kingsland are willing to contribute to the
monitoring effort.

e Kingsland can process BOD samples.

e Satilla Riverkeepers are not currently able to provide assistance.

e Monitoring locations should address the tributaries to this segment of the St.
Mary’s as well as the Hwy 17 and 1-95 crossing.

e Monitoring program should be considerate of available resources, i.e. no boat
sampling.

2 | Coastal Regional Commission Watershed Management Plan
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EPD commented that any monitoring performed as match for this grant cannot
be monitoring performed specifically for NPDES permit compliance. Our
monitoring will have to go above and beyond what is already required.

V. Septic System Discussion

The discussion ended with the WAC discussing various other related projects in the St.
Mary’s Watershed.

UGA received a $100,000 grant from the Coastal Regional Water Planning
Committee to do a study of septics in the Horse Pen Creek watershed. Horse
Pen Creek has a TMDL and is an upstream tributary to the St. Mary’s River. This
project has included some water quality monitoring, public education, free
septic inspections and pumpouts, and a demonstration project to replace the
septic system at Temple Landing Park.

There is a new effort to remove the State requirement that all failing septic
systems within 200 ft of sanitary sewer must tie in. Something to keep our eye
on.

There is no local facility for septic tank haulers to bring their septage to in
Camden County. The closest place accepting septage is Glynn County. This is
resulting in higher than average rates for septic tank pumping, and illegal
dumping in the County. St. Mary’s is willing to consider alterations to their plant
to be able to accept septage. The St. Mary’s WWTP was recently upgraded and
is in need of funds to pay the debt service and additional load to run the plant
efficiently. St. Mary’s discussed the possibility of seeking grant funds to look at
the feasibility of this.

EPD recommended that we document the septic issues in the St. Mary’s
watershed and include recommended BMPS related to it in the WMP. We
should not limit ourselves based on cost or our perception of feasibility. We
should include all recommended steps.

V. Next Steps

1. WQ Monitoring

Courtney, EPG has asked for copies of the WPPs for both St. Mary’s and
Kingsland. EPD and the City’s will provide documentation.

Courtney, EPG will work with Kingsland and St. Mary’s to work out a monitoring
plan.

Monitoring plan will be approved by EPD and provided to the WAC.

Monitoring will be conducted over the spring/summer and the WAC will meet
after its completion to review results.

2. Quarterly Report

CRC will submit quarterly report to EPD. EPG will assist CRC.

3 | Coastal Regional Commission Watershed Management Plan
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3. WMP Document
o EPG will begin work on this Watershed Assessment component of this
document.
e EPD will provide 2012 data on the St. Mary’s to EPG for inclusion
e EPG will work with St. Mary’s and the CRD to get land use data for the

watershed.
e EPG will contact Liz Cramer with UGA to get their land cover data for the
watershed.
e EPG will contact FL DEP to try to get whatever WQ data they are willing to
provide.
4 | Coastal Regional Commission Watershed Management Plan
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Watershed Management Plan

Watershed Advisory Committee ( ; f l
February 11, 2014 Z

EPD, Coastal Office, Brunswick
9:30 AM — 11:45 AM m" G)mmlSSlon

OF GEOQORGIA

MEETING SUMMARY

Attendees:

Mary Gazaway, GA EPD (phone conference)
Alice Vick, GA EPD

Ken Kessler, Kingsland

Kelly Hill, GA DNR, CRD

Ebony Simpson, DCA

Dean Woehrle, SMRMC

Courtney Reich, EPG

Christina Dolan, EPG

I. Outstanding action items discussed during meeting include the following:

A. Mary Gazaway will talk to Liz Booth of GA EPD to determine status of alternate DO
standards for blackwater systems.

B. Kelly O’Rourke will provide EPG with a copy of the Green Print Plan.
C. Alice Vick will provide EPG with a copy of the St. Marys River Management Plan.

D. Ken Kessler to check and see if EPG may give presentation at Kingsland City Council
meeting. This meeting has been scheduled for February 24, 2014

E. EPG to do the following:
e Send copy of Kingsland WPP to Alice Vick.

e Request copy of St. Marys WPP. If copy cannot be located Mary Gazaway may
help locate document.

e Schedule presentations for St. Marys and Kingland councils and also for SMRMC.
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Il. Presentation by Courtney Reich to review Watershed Management Plan (WMP):

A. Reviewed Elements of the WMP.

e Nine elements according to GA EPD guidelines are to be followed for plan
format.

B. Reviewed existing water quality data.
e Stream should be flowing to sample for DO.

e EPG’s sampling results are not that low for a blackwater stream considering
sampling occurred during warmer months.

e EPG initially wanted to monitor BOD over time but there was not enough
volunteer participation.

e Members felt entire listed stream segment is tidally influenced and that tidal
influences reaches to Trader’s Hill/301.

e Deadheading (pulling sunken logs out of river) is being conducted just west of
Highway 17 bridge in Florida segment that may contribute to mechanical
disturbances of stream.

lll. Recommended Best Management Practices

A. Reviewed Identified Best Management Practices (BMPs) with Committee members,
including those from 2008 TMDL Implementation Plan and Coastal Regional Water
Plan.

e A few BMPs will be modified or removed, including ones pertaining to Georgia
Water Quality Control Act; local government collaboration; and regional
commission coordination as these are redundant or N/A.

e Green Print Plan was written for Camden County by Trust for Public Land.
e BMPs should note if meets CSS and/or CZARA requirements.

e Mitigation banking applicable based on potential to mitigate previously ditched
forest lands.

e EPD is working on nutrient standards and this should be acknowledged in
report.

B. Rankings will be assigned based on input provided at meeting and any input received
by email from stakeholders.

IV. Future Monitoring Program Recommendations
A. WPP Monitoring (Kingsland and St. Marys)

e Recommended long-term monitoring will focus on these sites that will continue
to be monitored as part of their WPP. Both should include BOD in monitoring
efforts.

B. CRD Monitoring

e Recommended long-term monitoring will also focus on sites currently
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monitored by CRD along St. Marys River.
V. Public Education Plan
A. Presentations to local governments & CRC

e EPG will give a presentation to SMRMC, St. Marys City Council, and Kingsland
City Council.

B. Other public education programs

e SMRMC has prepared River Guide and meets monthly to discuss issues and
conservation activities. Also maintains website.

e Dept. of Health provides DVD and information folder to new septic tank system
permittees.

VI. Project Status

A. WMP Review and Comments

e Comments provided by Mary Gazaway will be addressed and remaining draft
sections to be completed by end of February 2014.

e Final report due March 31, 2014.

B. Public Presentations
e Presentations to be scheduled before end of March 2014.

C. Next WAC Meeting
e Next meeting should be scheduled for March 2014.
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Watershed Management Plan

Watershed Advisory Committee

March 25, 2014
EPD, Coastal Office, Brunswick
10:00 AM — 12:00 PM

MEETING SUMMARY

Attendees:

Mary Gazaway, GA EPD (phone conference)
Alice Vick, GA EPD

Kelly Hill, GA DNR, CRD

Ebony Simpson, DCA

Courtney Reich, EPG

Christina Dolan, EPG

I. Outstanding action items discussed during meeting include the following:

A. Pg. 36 of Draft WMP, Table 9: Alice Vick and Kelly Hill will check to see if Post
Construction Stormwater Control ordinance from CSS has been passed for Camden
County and City of St. Marys.

B. Ebony Simpson to provide fund source estimate (for what has been spent) for BMP
#18 (Septic System Retrofit Program).

C. Alice Vick will check with Liz Booth to determine status of revised DO standards for
coastal tannic streams.

D. EPG to schedule presentation for SMRMC

Il. Reviewed the Draft Watershed Management Plan including the following:

A. Committee members reviewed each BMP and also discussed the Implementation
Schedule, Cost, Fund Source, Evaluation Measure and Milestones. Suggestions
included the following:

e Mary Gazaway suggested that the cost category for certain BMPs should focus
on money that has been spent thus far. Dates, where feasible, should be
included for ordinance and plan references, etc.
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e Alice Vick mentioned that for BMP #13, each county provides $500 per year and
the SMRMIC does not actively seek grant fund sources. Add Johns River
Management as responsible agency.

e Remove BMP #15.

e Mary suggested that for BMP #18 and #22 we consider putting some of the
objectives as milestone goals and move selected information to the section that
discusses educational goals. Local governments should be added as responsible
agencies.

o Alice Vick suggested we add the SMRMC to BMP #18 as a responsible agency.

o Kelly Hill suggested we clarify BMP # 21 to exclude saltwater because mitigation
banking is more difficult for saltwater bodies.

o Mary Gazaway suggested rewording BMP #23 to focus more on partnership
building with Florida entities and to mention the monitoring described by Alice
Vick.

e BMP #65 is really BMP #26 and SMRMC should be added as a responsible
agency.

B. Discussed future monitoring program. No modifications recommended.

C. Discussed public education plan and the need to move some of the info from the
BMP sections as noted above to this section of the Plan.

Discussed Project Status.

A. Project deadline is March 31, 2014. Final draft will be submitted to the EPD and
WAC members. No additional meetings with the WAC will be scheduled at this time.
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ST. MARYS WATERSHED MANAGEMENT PLAN MaARcH 31, 2014

APPENDIX D

COASTAL REGIONAL COMMISSION
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ST. MARYS WATERSHED MANAGEMENT PLAN MaARcH 31, 2014

APPENDIX E

COASTAL REGIONAL COMMISSION



Table XXX

CRD Monitoring Data
Stations 302 - 306

2010-2012

DateCollected | StationID | Latitude | Longitude |O (mg/i Temp Salinity
Jan-10 302 30.747 81.700 8.3 11.9 0.08
Mar-10 302 30.747 81.700 7.3 16.2 0.06
May-10 302 30.747 81.700 5.9 26 2.92
Dec-11 302 30.747 81.700 6.3 17.4 7.8
Jan-12 302 30.747 81.700 7.3 13.9 5.4
Feb-12 302 30.747 81.700 7.4 16.5 8
Mar-12 302 30.747 81.700 5.8 20.2 2.5
Apr-12 302 30.747 81.700 548 22.46 6.84
May-12 302 30.747 81.700 4.2 25.5 8.5
Jun-12 302 30.747 81.700 418 23.72 0.05
Aug-12 302 30.747 81.700 3.05 26.62 0.05
Sep-12 302 30.747 81.700 2.78 2549 0.06
Oct-12 302 30.747 81.700 4.4 22 0.1
Nov-12 302 30.747 81.700 6.3 17.46 0.62
Dec-12 302 30.747 81.700 6.28 16.18 4.03

DateCollected | StationID | Latitude | Longitude |O (mg/i Temp Salinity
Jan-10 303 30.755 81.665 8.4 11.7 0.25
Mar-10 303 30.755 81.665 7.5 16.2 0.17
May-10 303 30.755 81.665 6.3 26 9.8
Dec-11 303 30.755 81.665 6.6 17.6 15.1
Jan-12 303 30.755 81.665 7.4 14.1 11.8
Feb-12 303 30.755 81.665 7.4 16.6 15
Mar-12 303 30.755 81.665 6.4 20.1 6.1
Apr-12 303 30.755 81.665 581 22.36 10.72
May-12 303 30.755 81.665 4.2 25.8 13
Jun-12 303 30.755 81.665 402 23.76 0.07
Aug-12 303 30.755 81.665 3.27 26.92 0.08
Sep-12 303 30.755 81.665 298 26.06 0.11
Oct-12 303 30.755 81.665 49 22.6 0.69
Nov-12 303 30.755 81.665 7.35 17.89 3.64
Dec-12 303 30.755 81.665 6.7 16.59 7.74



Table XXX

CRD Monitoring Data
Stations 302 - 306

2010-2012

DateCollected | StationID | Latitude | Longitude |O (mg/i Temp Salinity
Jan-10 304 30.742 81.653 8.4 11.9 0.57
Mar-10 304 30.742 81.653 7.6 15.9 0.63
May-10 304 30.742 81.653 6.8 25.8 13.3
Dec-11 304 30.742 81.653 6.7 17.7 18.2
Jan-12 304 30.742 81.653 7.2 14 15.5
Feb-12 304 30.742 81.653 7.5 16.8 19.5
Mar-12 304 30.742 81.653 6.7 20 10.1
Apr-12 304 30.742 81.653 5.98 22.1 14.55
May-12 304 30.742 81.653 4.3 25.7 15.1
Jun-12 304 30.742 81.653 4.03 24 0.1
Aug-12 304 30.742 81.653 3.48 27 0.12
Sep-12 304 30.742 81.653 3.15 26.32 0.7
Oct-12 304 30.742 81.653 5.1 22.7 1.4
Nov-12 304 30.742 81.653 6.97 17.76 6.4
Dec-12 304 30.742 81.653 6.82 16.62 11.79

DateCollected | StationID | Latitude | Longitude |O (mg/i Temp Salinity
Jan-10 305 30.728 81.643 8.6 11.8 1.73
Mar-10 305 30.728 81.643 7.6 16 0.074
May-10 305 30.728 81.643 6.3 25.8 14.2
Dec-11 305 30.728 81.643 6.7 17.6 20
Jan-12 305 30.728 81.643 7.2 14 17.4
Feb-12 305 30.728 81.643 9.5 16.7 21.3
Mar-12 305 30.728 81.643 6.8 19.8 13.3
Apr-12 305 30.728 81.643 6.41 22.26 16.88
May-12 305 30.728 81.643 4.2 25.6 16.8
Jun-12 305 30.728 81.643 4.08 24.77 0.41
Aug-12 305 30.728 81.643 3.86 27.1 0.17
Sep-12 305 30.728 81.643 3.44 26.39 0.37
Oct-12 305 30.728 81.643 5.21 22.8 2.06
Nov-12 305 30.728 81.643 6.99 17.65 7.19
Dec-12 305 30.728 81.643 6.8 16.52 14.31

DateCollected | StationID | Latitude | Longitude |O (mg/i Temp Salinity
Jan-10 306 30.724 81.619 8.5 11.6 5.8
Mar-10 306 30.724 81.619 7.9 16.1 2.4
May-10 306 30.724 81.619 6.9 25.7 18.9
Dec-11 306 30.724 81.619 6.3 17.6 23.8
Jan-12 306 30.724 81.619 7.2 14 22
Feb-12 306 30.724 81.619 7.3 16.6 25.6
Mar-12 306 30.724 81.619 6.7 19.7 18.2
Apr-12 306 30.724 81.619 587 2215 20.95
May-12 306 30.724 81.619 4.6 25.6 20.6
Jun-12 306 30.724 81.619 431 2432 0.11
Jul-12 306 30.724 81.619 2.08 30.25 2.06
Aug-12 306 30.724 81.619 3.75 27.22 0.43
Sep-12 306 30.724 81.619 3.77 26.48 1.17
Oct-12 306 30.724 81.619 5.4 22.9 5.2
Nov-12 306 30.724 81.619 7.09 17.55 12.45
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INTRODUCTION

A Total Maximum Daily Load (TMDL) is the amount of a particular pollutant that a water body
(stream or river segment, lake or estuary) can receive and still meet State water quality
standards for that pollutant. TMDLs must be developed for all water bodies identified as not
meeting water quality standards and for which there are no ongoing actions to resolve the
impairment. After a TMDL is finalized, an implementation plan must be developed for initiating
local, regional and state actions that will reduce pollutant loads to levels established by the
TMDL.

The St. Mary’s River, from Catfish Creek to Miller’s branch, (HUC8# 03070204), in Camden
County is currently listed on the 2012 303(d) list as impaired due to low levels of Dissolved
Oxygen (DO).

Reach . Criterion Potential
Reach Location  County Use . Extent
Name Violated Causes

St. Marys  Catfish Creek to o _
. . Camden  Fishing DO Urban Runoff 6 miles
River Millers Branch

Coastal waters that do not meet the following standard are to be considered to impaired - 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. During 2003, the GA EPD collected water quality data at GA EPD Station
08011021 on the St. Marys River at Interstate 95. In general, these data show that low
dissolved oxygen values usually occurred during the summer months. This monitoring data
resulted in the St. Marys River from Catfish Creek to Millers Branch being included on the 303
(d) list as impaired for DO.

Coastal, slow-moving streams, like the St. Marys River, often have natural DO levels below the
EPA standard due to their tanic nature and the large amount of organic material that is
naturally occurring within these types of river systems. The TMDL for the St. Marys River,
completed in 2006, even states as such,

“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 fecal coliform. NPDES permits and Best Management Practices will be the
primary mechanisms for ensuring that the discharges will not create a harmful situation.”
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The Coastal Resources Division (CRD) of the Department of Natural Resources assumed
monitoring responsibilities for this waterway after 2003. Monitoring is now performed by boat
at five sampling points within this segment. The map on page six identifies the locations of the
CRD sampling sites and the original EPD listing site. The CRD submits the data collected every
two years to the EPD for listing assessments. The CRD intends to continue monitor as long as
funding is available.

OBJECTIVES

The purpose of this targeted monitoring plan will be to attempt to provide additional data that
will help to identify any potential causes of the DO impairment, including natural tanic
conditions, urban runoff (as stated in the TMDL), or other causes.

Monitoring will involve the collection of water quality data to evaluate compliance with water
quality standards. Sampling sites will include 5 targeted monitoring sites for DO.

The monitoring data will be used to develop a Watershed Management Plan in accordance with
EPA’s guidelines and provide the information needed to support local Section 319 (h) Nonpoint
Source Implementation Grants and other water conservation grant programs.

MONITORING PARTNERS

The Coastal Regional Commission (CRC) and its consultant Ecological Planning Group, in
partnership with the Coastal Resources Division and Watershed Protection Branch of the
Environmental Protection Division (GAEPD) of the Georgia Department of Natural Resources
(GADNR) through the Clean Water Act 319 Grant will conduct water quality testing in the St.
Marys watershed.

The CRC, with an office at 1181 Coastal Drive SW, Darien, GA 31305 covers a 11-county area.
The contact person for the CRC is:

Lupita McClenning

Director of Planning & Government Services
Coastal Regional Commission

1181 Coastal Drive SW, Darien, GA 31305
Phone: 912.262.2870

Cell: 912.577.9902

email: Imcclenning@crc.ga.gov
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The CRC has contracted with Ecological Planning Group to manage this project. EPG will also be
performing water quality monitoring for this grant. Their contact person is:

Courtney Reich

Ecological Planning Group

7 East Congress St. Suite 801

Savannah, GA 31401

Cell: 912.656.1316

Email: courtney@ecologicalplanning.net

ST. MARYS 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. The St. Marys
River Basin is comprised of one USGS Hydrologic Unit Code (HUC), 03070204. The map on page
6 shows the location of the listed dissolved oxygen segment in the St. Marys River Basin.

The land use characteristics of the St. Marys River Basin watersheds are primarily forested,
some of which is currently in active silviculture. There are also some urban areas associated
with the cities of Kingsland and St. Mary’s, and much of that area is residential. The residential
development is served by sanitary sewer within the city limits, but within the County, most
residential development is served by septic systems. There is relatively little commercial and
industrial development within this watershed.

The two major Georgia tributaries along this reach of the St. Marys River are Catfish Creek and
Miller’s Branch. Florida tributaries feeding this reach of the St. Marys River are Upper Sister
Creek and Lower Sister Creek. The Florida tributaries drain relatively undeveloped parts of the
watershed and will not be monitored as part of this plan.

Monitoring for this project will take place on St. Marys River, Catfish Creek and Millers Branch.
Collection of water quality data is for the purpose of establishing water quality conditions and
identifying possible oxygen demanding sources in the watershed.
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SAMPLING PLAN

SAMPLING LOCATIONS

The map on the next page shows the locations of the following sampling sites for targeted
monitoring. The parameters to be monitored are also listed in the table below.

Please note that the GA EPD Monitoring Station 08011021 will not be monitored by the Coastal
Resources Division or its Consultant as part of this plan. As stated above, the CRD currently
monitors several sites within this listed water body, one of which (304) is in the same location
at GA EPD Monitoring Station 08011021. Therefore, data collected by the CRD will be gathered
by the project partners and evaluated with the data collected by CRC’s consultant as part of this
monitoring effort. Together, these data sets will allow project partners to make an assessment
of the DO impairment of the St. Marys River for the purposes of developing the Watershed
Management Plan.

Site ID Site Description Parameter to be
Monitored

cco1 Catfish Creek at Clarks Bluff Road DO

LCCo1 Little Catfish Creek at Scrubby Bluff Road DO

MC01 May Creek at Scrubby Bluff Road DO

2D Millers Branch at the Osprey Drive Crossing DO

SM-1 HWY 17 crossing of the St. Marys River DO

In addition to DO, each site will be monitored for water temperature, salinity, pH, conductivity,
total dissolved solids, and turbidity during every sampling event. The direction of the tide (ebb
or flood) will be noted, as will the weather (cloudy, windy, rainy, sunny, etc.).
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General Location Map
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SAMPLING PROCEDURES

All (1) sample collection, (2) field parameters, and (3) lab analysis will be conducted in
accordance with GAEPD’s Quality Assurance Manual (June 1999), as referenced in the Georgia
DNR Rules and Regulations for Water Quality Control, Chapter 391-3-6 (November 2005), Title
40 CFR Part 136, and USEPA guidelines. These guidelines and references have been set forth in
the Quality Assurance Project Plan (QAPP) and Quality Monitoring Plan (QMP) developed per
previous USEPA/GAEPD agreement and maintained by GAEPD. Copies of the QAPP and QMP
are available from the GAEPD and will be kept on site to be used as reference and provide
future guidance on water quality monitoring procedures. Any additional agencies,
organizations, or subcontractors that participate in the aforementioned water quality
monitoring activities shall also adhere to GAEPD’s “Guidance On Submitting Water Quality Data
for Use By the Georgia Environmental Protection Division in 305(b)/303(d) Listing
Assessments.”

Dissolved Oxygen: DO samples will be taken in stream, using a Horiba U-53 multi-parameter

probe. DO will be recorded as mg/I. Probes will be manually calibrated once prior start of this
sampling program and automatically calibrated prior to each sampling event.

SAMPLING SCHEDULE

Dissolved Oxygen: A total of 8 DO measurements will be taken at the six sampling locations. DO

measurements will be taken weekly for four consecutive weeks in the Spring Quarter (Apr —
Jun) and four consecutive weeks during summer quarter (July — Sep).

Sample Schedule:

May 2013 August 2013

Week 1 Week 2 Week 3 Week 4 Week 1 Week 2 Week 3 Week 4

Record Keeping: The CRC will maintain records for at least three years following studies.
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EQUIPMENT

The Project Partners have several vehicles available for use by staff, any of which are suitable
for the purpose of sample collection.

DO field tests will be conducted using a Horiba U-53 multi-parameter probe.
Additional supplies available include:

e Latex Gloves
e Calibration fluid
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QUALITY ASSURANCE PLAN

DISSOLVED OXYGEN SAMPLING

Field tests will be conducted using a Horiba U-53 Multi-Paramter Probe. The probe will be
calibrated using standard solution prior to each sampling event, and manual calibrated once
prior to the start of the monitoring program. The probe will be rinsed with distilled water prior
to the measurement be taken at each sampling site.

Michael Baggett attended the Georgia Adopt-A-Stream training for the field collection of
temperature, pH, DO, Turbidity, and conductivity and is Quality Assurance/Quality Control
(QA/QC) certified. Training was conducted by Georgia Adopt-Stream Trainer Tara Menz on
September 13- 2010 at the Tybee Island 4-H center.

DATA RECORDING AND SUBMISSION

Record dissolved oxygen data and field data on an electronic spreadsheet (Excel). Records will
be maintained by the Coastal Regional Commission for a period of three years from the
conclusion of the project.
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APPENDIX

1. Field Record Data Form
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