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Getting to Know Your Watershed is the first in a series of manuals produced by Georgia 
Adopt-A-Stream. Regardless of the type of waterbody, this manual, in conjunction with 
the Introduction to Water Quality Monitoring manual, will guide users through the 
important first steps.  

This manual serves as a step towards gaining an in-depth understanding of the processes 
influencing water quality. Many of the potential land use activities that impact waterways 
can be pinpointed by carefully analyzing human activity within a watershed.  

By assessing the health of a waterbody, the lived on land surrounding it is being assessed 
as well. The streams that wind through landscapes and wetlands nestled in 
neighborhoods serve as indicators of the health of the natural environment.  

Understanding the processes occurring in a waterbody is critical to determining the 
factors impacting it.  

 

 

 

 

 

 

 

 

INTRODUCTION 
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The Water Cycle 

The water cycle (also called the hydrologic cycle) is the continuous movement of water 
through the air, ground, vegetation, and surface water. It is through this movement that 
water is replenished in the river systems and groundwater of Georgia. 

Most precipitation in Georgia occurs as rain. The rain is intercepted by vegetation of falls 
directly on the ground. The rain that falls to the ground travels over it as surface runoff or 
is absorbed into the ground in a process called infiltration. Some water is converted to 
water vapor by plants 
and returns to the 
atmosphere in a 
process called 
transpiration. Some 
water from both the 
ground and 
waterbodies is 
converted to water 
vapor by heat from 
the sun and returns 
to the atmosphere 
through evaporation. 
Refer to the image 
below for an in-depth 
look at the cyclic 
process Earth’s water 
undergoes.  

 

Watersheds 

A watershed is a system and consists of the land area from which water, sediment, and 
dissolved materials drain to a common point along a waterway. Each watershed has a 
drainage system that conveys rainfall to its outlet. Watershed boundaries are marker by 
the highest points of land around the waterbody.  

GEORGIA’S WATERSHED ECOLOGY 
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A watershed provides a great 
variety of ecosystem services 
like resources, uses, and 
activities. Within a 
watershed, all life is 
interconnected and depends 
upon the health of its 
waterway.  

A watershed is not 
determined by size. It may be 
as small as the land area that 
drains into a small 
neighborhood wetland or as 
large as a third of the state of 
Georgia which drains into 
the Altamaha River. Refer to 
the image for a cross section 
diagram of a watershed. 

Soil, Water, and 
Vegetation 

In undisturbed Georgia forests, soils evolve in a natural process to absorb the state’s rain 
and make it part of the ecosystem. Roots of grass and trees reach into the soil, and the 

root hairs separate mineral 
particles of worn rock. Ants and 
beetles excavate the soil and 
create pores. Leaves fall from the 
trees each autumn to form mulch 
over the soil and earthworms pull 
the leaves into their burrows, 
where they ingest them and add 
their organic matter to the soil 
structure. These processes make 
mineral soil.  

By accepting and absorbing 
rainfall, Georgia’s native 
environment maintains its 
equilibrium and its health. 
Organic matter and soil pores 
suspend the water in the soil, 
making it available to the roots of 
native plants. Roots filter out 
passing solid particles and build 
them into the soil matrix. 



10 
 

Microorganisms decompose pollutants and turn them into nutrients for the living system.  

In natural areas, water that infiltrates the soil replenishes the groundwater where we take 
our drinking water. Infiltration of water into the soil reduces flooding. The gradual 
movement of water through the soil and vegetation provides a consistent flow of water to 
streams and wetlands. Refer to the image which depicts the process of nutrient cycling. 

Groundwater in Georgia 

Groundwater is extremely important to the life, health, and economy of Georgia. In 2011, 
87% of the active community water systems are supplied by groundwater sources and 
20% of residents are served by groundwater for drinking purposes. Areas  

For practical 
purposes, outside 
the larger cities of 
the Piedmont 
region, 
groundwater is 
the dominant 
source of drinking 
water. Billions of 
dollars could be 
lost from the 
economy of 
Georgia, and the 
health of millions 
of people could be 
compromised if 
Georgia’s vast 
treasure trove of 
pure groundwater 
was to be 
significantly 
polluted. Refer to 
the image for a 
map of Georgia’s 
groundwater 
aquifers.  
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Groundwater and Surface Water Relationship 

Groundwater is recharged by infiltration 
of rain into the ground and from streams 
and wetlands that receive surface runoff. 
In turn, groundwater can flow into 
streams as a spring. The combination of 
groundwater flow (subsurface flow) and 
surface runoff to a stream is defined as 
baseflow. At times when there is no 
surface runoff from precipitation, the 
entire flow of a stream might only be 
baseflow from the groundwater. Refer to 
the image for the major aquifer recharge 
areas of Georgia.  

 

 

 

 

 

 

 

A losing stream is recharging groundwater. 
Stream water percolates down through the soil 
until it reaches the zone of saturation. Gaining 

streams alternate between losing and gaining water as the water table moves up and down 
according to the seasonal conditions or plumage from area wells. The same principle can 
be applied to wetlands and lakes. Refer to the image for a depiction of surface water and 
groundwater recharging one another. 
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Hydrology and the Effects of Development 

The natural water cycle and interactions 
between surface and groundwater change 
naturally as forested and vegetated areas 
are replaced by rooftops, roadways, 
parking lots, and driveways. Surfaces that 
do not allow water to infiltrate the ground 
are known as impervious surfaces. One of 
the consequences of impervious surfaces is 
the reduced amount of groundwater 
infiltration and increased amount of 
surface water runoff. This results in water 

being delivered 
quickly to 
urban streams 
as surface 
runoff during 
storm events, 
prohibiting the water from infiltrating soil and recharging 
groundwater. This effect leads to little water availability for 
replenishing streams during the dry season. Refer to the 
image for a depiction of groundwater infiltration in areas of 
impervious surfaces vs. areas of natural ground cover.  

In cities and other urban 
areas, rain fall onto 
impervious surfaces is 
transported via storm drains 
or drainage ditches into Georgia waterways. This causes a large increase of flow and 
volume within water channels. This increased flow may lead to shifting sandbars, covered 
stream habitats, the creation of steep banks, and accelerating erosion. Storm water can 
increase flooding within and downstream of developed areas. Refer to the images for a 
depiction of the effects of increased runoff on stream shapes and sizes as well as its impact 
on floodplains from development and land use changes.  
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Nonpoint Source Pollution 

The United States has dedicated recourses and funding to clean up aquatic environments 
by controlling point source pollutants from industries and sewage treatment plants.  

Nonpoint source (NPS) pollution, unlike point source from industrial and sewage 
treatment plants, comes from a variety of diffuse sources. NPS pollution is caused by 
precipitation moving over and through the ground. As runoff moves, it picks up and 
carries away natural and human-made pollutants, eventually depositing them into 
waterways, including underground sources of drinking water.  

Pollutants in runoff include: 

▪ Excess fertilizers, herbicides, and insecticides from agricultural lands and 
residential areas 

▪ Oil, grease, and toxic chemicals from urban runoff and energy production 
▪ Sediment from construction sites, agricultural lands, forests, and eroding stream 

banks 
▪ Salt from irrigation practice 
▪ Acid drainage from active or abandoned mines 
▪ Bacteria and nutrients from livestock, pet waste, and faulty septic systems 

Other sources of NPS include atmospheric deposition and modifications to natural 
vegetation, stream shape, and flow. 

Georgia Urban Development Trends 

Early Urban Development 

In the early 1900’s, trains and streetcars supported downtown business districts by 
bringing shoppers and workers from all over urban areas. Development in suburbs was 
kept within walking distance of streetcar lines. Land use combinations evolved within the 
constraints of daily walking distances. City streets were paved with cobblestones, which 
were permeable to small amounts of precipitation and runoff. Minor residential streets 
had no curbs and were instead flanked by swales or ditches that kept streets passable 
during moderate rainfall events.  

LAND USE AND WATER QUALITY IN 
GEORGIA 
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Auto-oriented Development 

Since the creation of the automobile, its use has been subsidized with public investment 
and land use regulation. Local governments spent many resources on widening cobbled 
streets and repaving them with asphalt. The Federal government began subsidizing auto 
use in 1916 and 1921 with Federal Road Acts to construct and improve auto roads, support 
the formation and operation of state highway departments, and link state highways into 
national networks. To enable Georgia’s participation in the program, the General 
Assembly created a State Highway Board in August 1916. In 1956, the Federal government 
began the Interstate system, adding 41,000 miles of connection expressways and 
subsidized the widening of local roads to collect auto traffic onto them. Every year, 
millions of acres are being repaved in the United States.  

Highways allow rural areas to succumb to suburban developments. Georgia citizens 
moved from farms to urban areas, and from central areas of cities to the outskirts. Sewers 
and water lines were extended into low-density suburbs. City development was refitted to 
accommodate the automobile. Zoning codes, originally devised to protect residential 
neighborhoods from incompatible industries, grew to segregate every detailed category of 
land use. They imposed exclusive reliance on cars for daily transportation by requiring 
homogeneous, low-density, residential developments. Street pavement width increased 
by over 50% to favor rapid, unobstructed automobile traffic. Parking lots became essential 
adjuncts to suburban stores and offices that once fronted city sidewalks. As land uses 
spread further apart relying on roads for connectors, more cars were needed to link them 
back together, and more asphalt and concrete were needed to maintain these connectors.  

Effects of Impervious Surfaces on Waterways 

New developments require an increase in the dimensions of streets, driveways, and 
parking lots, adding to the amount of impervious surfaces in an area. These surfaces 
generate stormwater runoff, unlike pervious ones that allow for water infiltration into soil. 
Curbs, which are required alongside roadways, cause structural channels on these paved 
surfaces that accelerate rates of runoff as well. Almost any contemporary land use 
produces impervious surface coverage over 10%. For example, residences located on 2-
acre lots, on average, produce 12% impervious surface coverage. Industry, offices, and 
shopping centers can produce nearly 100% impervious coverage. Of impervious surfaces, 
a major portion is made up of road and parking lot pavement. These surfaces have great 
effects on waterways, including the following: 

❖ Impervious surfaces seal over the soil pores, depriving the root zone of water and 
air 

❖ Rainwater is deflected into surface channels, where it concentrates into 
downstream floods 

❖ Stormwater runoff carries oils, metals, herbicides, pesticides, and nutrients from a 
wide variety of sources into waterways 

❖ Impervious surfaces with the greatest area and highest pollutant loads are those 
located in streets and parking lots 

❖ Automobiles drop hydrocarbons from oil and metals from wearing brake pads and 
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tires, eventually ending up into waterways from runoff accumulated on pavement 
❖ Sediment accumulates on surfaces during periods without rain. When the first rain 

falls on pavement, it flushes this 
sediment and pollutants into 
streams 

❖ As rain falls, growing volumes of 
runoff erode stream banks, 
destroying habitats, and produces 
further sediment pollution  

❖ Stream and wetland health are 
impacted with increased impervious 
surface coverage 

o Significant changes begin at 
10% coverage 

o Impacts at 30% impervious 
coverage are severe 

Effects of Development on Peak Discharges and Runoff Volumes 

A hydrograph is a graphical representation that depicts stream flow over time. A storm 
hydrograph is used to show storm water discharge changes with time. The rising limb of 
a hydrograph, found to the left of the peak, shows the transition from a stream’s normal 
baseflow conditions toward the peak discharge as water enters the drainage channel. The 
recession limb is 
found to the right of 
the hydrograph 
peak and shows the 
streams’ discharge 
after reaching peak 
conditions.   

Stormwater runoff 
moves more rapidly 
over smooth, hard 
pavement than over 
natural vegetation. 
As a result, the 
rising limbs become 
steeper and higher 
in urbanized areas 
and recession limbs 
decline more 
steeply under the 
same conditions. 
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Erosion and Sedimentation 

Erosion is the breaking away and movement of soil or rock fragments by water, wind, ice, 
or gravity. Once the soil or rock is detached, it is known as sediment. Sediment can travel 
by wind or water and is deposited on land or into waterways. The movement of sediment 
into waterways is the number one source of water pollution in Georgia. When erosion is 
managed, sediment does not travel. By controlling erosion processes, water quality can 
drastically improve.  

Erosion is a natural occurrence responsible for the creation of landforms like mountains, 
flatlands, and coastal regions. Natural erosion usually occurs in a slow and uniform 
manner. Human activity, however, can result in accelerated rates of erosion. Accelerated 
rates of erosion can cause excess sediment to enter waterways.  

Anthropogenic land-disturbing activities accelerate erosion. Land disturbing activities 
are ones that may result in soil erosion and move sediments into waterways or lands. 
Examples include clearing, grading, dredging, filling, transporting, and excavating. 
Excess sediment in waterways can block sunlight from reaching aquatic plants who need 
it for photosynthesis. When photosynthesis is disrupted, aquatic plants cannot produce 
oxygen, and, therefore, prohibit aquatic organisms from obtaining dissolved oxygen from 
the water, essentially depriving them of oxygen. 

Should excessive soil enter a stream from erosion, the stream is muddled with sediment. 
A stream overloaded with silt and clay causes the water to appear cloudy or murky. 
Georgia’s red clay causes the orange-red coloration that characterizes many of Georgia’s 
waterways.  

The suspended sediment may contain a mixture of particles varying from fine silt to large 
gravel. As the stream flows downhill, it usually widens as slows. With the decreased pace 
of water flow, sediment settles out onto the stream bed. Heavier particles like pebbles 
settle out first whereas fine particles such as silt and clay take much longer to settle out. 
Unfortunately, the rate at which eroded soil enters the waterway along its banks may 
exceed the rate at which fine sediment settles out. The result is consistently muddy water.  

An Overview of Georgia’s Regions 
and Waters 

The State of Georgia is divided into five distinct 
geographic regions: the Appalachian plateau, the Ridge 
and Valley, the Blue Ridge, the Piedmont, and the 
Coastal Plain. Each region can be characterized by the 
composition of the waterway and physiographic 
conditions. The vegetation, altitude, land-use, and a 
wide variety of other factors influence the waterway’s 
composition. North and South Georgia is separated by a 
geological boundary known as the Fall Line. It is a gently 
sloping region about 20 miles wide that was once the 
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shoreline of the Atlantic Ocean during the Mesozoic Era. It acts as a boundary between 
the Upper Coastal Plain to the south and the Piedmont to the north. Below, each region 
and common characteristics can be found in further detail.  

North Georgia Mountains 

Four mountain rivers possess similar chemistry: the Chattooga, Chattahoochee, Etowah, 
and Hiawasee waterways. They have moderate acidity (6.4 – 6.9) and are low in 
phosphorous and nitrogen levels. Blue Ridge Mountain streams are low in calcium, 
manganese, and iron, and are not especially rich in other minerals. Cold, well-oxygenated 
water, coursing over a rock substrate is the picture of a typical mountain stream in 
Georgia. The headwaters tend to be highly oxygenated but lack organic nutrients. Most 
nutrients come from leaves and organic debris that fall into the waterway. Algae on rocks 
is the dominant primary producer in North Georgia mountain streams. 
Macroinvertebrates adapted to living among the rocks of these waterways include 
stoneflies, mayflies, caddisflies, black fly larvae, water pennies, and dobsonflies.  

Piedmont Region 

The Upper Piedmont region is drained by the Chattahoochee River, its tributaries, and 
small portions of the Coosa and Savannah Rivers. The Lower Piedmont region is home to 
the Chattahoochee, Flint, Altamaha, Savannah, and portions of the Ogeechee Rivers. 
Piedmont streams tend to be more basic (pH 6.9 – 7.2), contain slightly more organic 
matter, and are more turbid (44 NTU) than mountain streams. As these waters move 
downstream and into warmer temperatures, they gradually gain more organic matter and 
aquatic organisms. A familiar characteristic of this region is the red clay subsoil, which is 
exposed when most of the topsoil has eroded away during heavy development or 
agricultural practices. The rock and gravel substrates in Piedmont streams are typically 
embedded within sand and silt.  

Coastal Plains 

The waterways within the Coastal Plain region can be divided into three groups based on 
water chemistry. The larger rivers originating in the Piedmont are weakly acidic (average 
pH 6.8) and have moderate amounts of organic matter, turbidity (15NTU), and hardness 
(average 17), with relatively high phosphorus (0.07) and nitrogen (0.24) levels. The 
Oconee and Ocmulgee Rivers exemplify this group of waterways. They carry heavy runoff 
from the steep slopes of the Piedmont and form extensive floodplains up to four miles 
wide as they drop below the Fall Line. These rivers carry significant loads of sediment to 
the Atlantic Ocean. 

The second group of Coastal Plain streams is exemplified by Rocky Creek and 
Ichawaynochaway Creek. These streams have a basic pH (7.2), are low in organic matter, 
moderately turbid (15.5 NTU), very hard (28), and have moderate nutrient loads. The 
hardness and pH of these streams are caused by the water passing through the basic 
limestone in the aquifer recharge zone. Many of the streams that flow through this area 
of Georgia (the Dougherty Plain) are intermittent, or only flow during certain times of the 
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year.  

The third group consists of the lower Coastal Plain streams and is best represented by the 
Little Alapaha, Satilla, St. Marys, and Suwannee Rivers. These waterways are known as 
blackwater river systems. Other than those that drain the Piedmont streams, almost all 
Coastal Plain rivers fall into the blackwater category. The water of these waterways 
appears black at its greatest depths and tea-colored when shallow. The unique color is due 
to the organic acids leached from plant matter by the slow-moving waters of the swamps 
through which the tributaries flow. They have high contents of organic matter and low 
levels of inorganic matter (sand, silt, clay). The high percentage of organic matter is a 
defining characteristic of their water chemistry. They are relatively acidic (pH 4.59) but 
can become even more acidic in cases like the Suwannee River (pH 4.3), deriving its 
acidity from the Okefenokee peat and the cypress-tupelo floodplain along its upper 
portion. Hardness, phosphorous, and nitrogen levels are all low in these waters. Oxygen 
levels, when compared to North Georgia and Piedmont region streams, is much lower due 
to the warmer, slower-moving waters. The most common macroinvertebrates found in 
blackwater systems are stoneflies, mayflies, dragonflies, beetles, dobsonflies, caddisflies, 
midges, and black flies.  

Coastal Marsh 

Some coastal waterways monitored include tidal creeks, tidal rivers, or tidal canals. These 
waterways act as a network of channels that drain salt marshes. The salt marsh 
boundaries lie between coastal barrier islands and the high tide line, extending up tidal 
creeks and rivers where upper boundaries are marked by black rush. Salinity levels range 
from 1 – 28 parts per thousand (ppt) in these waterways. Temperature and dissolved 
oxygen levels also fluctuate greatly. These factors depend on tidal influence, the water 
source, and the amount of freshwater entering the waterway. Coastal Georgia Adopt-A-
Stream provides biological protocols unique to these systems.  

Wetlands 

Assessments of wetlands in Georgia have identified up to 7.7 million acres, including over 
600,000 acres of open water habitats, found in estuarine, riverine, palustrine, and 
lacustrine environments. Estimates of wetland losses since colonial settlements in the 
early 1700s are between 20% - 25% of the original wetland acreage.  

Georgia has approximately 100 miles of shoreline along the Atlantic Ocean, with extensive 
tidal marshes that separate barrier islands from the mainland. Georgia’s coastline and 
tidal marshes are well-preserved compared to other southern states with a coastal 
boundary along the Atlantic Ocean.  

Elevation in Georgia ranges from sea level up to 4,788 feet in the Blue Ridge Mountain 
region. Many of the major tributaries originating in the Piedmont regions have been 
impounded for hydropower and water supply reservoirs. These man-made lakes 
constitute significant recreational resources and valuable fishery habitats. Palustrine 
wetlands in floodplains and beaver ponds can be found in Piedmont region corridors. At 
the Fall Line, streams flowing southeasterly to the Atlantic Ocean or southwesterly to the 
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Gulf have formed large floodplains as each encounters the soft sediments of the upper 
Coastal Plain.  

Other significant wetlands found in Georgia are associated with blackwater streams 
originating in the Coastal Plain, lime sinks, spring heads, Caolina bays, and the 
Okefenokee Swamp (a bog-swamp measuring approximately 500,000 acres in South 
Georgia).  

In the flatwoods of the lower Coastal Plain, seven tidal rivers originate. Scattered 
throughout are isolated depressional wetlands and drainages dominated by needle-leaf 
and broad-leaf tree species adapted to long hydroperiods.  

Due to the considerable variation in the topography, hydrology, geology, soils, and 
climatic regime, Georgia has one of the highest levels of biodiversity in the eastern United 
States. The state provides a diverse range of habitats for nearly 4,000 vascular plant 
species and almost 1,000 vertebrate species. Numerous flora and fauna are endemic to 
the state, and many of the rare species depend upon wetlands for survival.  

 

 

One of the most rewarding and least expensive monitoring protocols Adopt-A-Stream 
volunteers can conduct is the Watershed Survey. A watershed survey exists as a 
comprehensive assessment of the geography, land and water usage, potential and actual 
pollution sources, and a history of a waterbody and its watershed.  

The watershed survey requires very little in the way of training or equipment. Its chief 
uses include: 

❖ Screening for pollution problems 
❖ Identifying potential sources of pollution 
❖ Identifying sites for monitoring 
❖ Interpreting biological and chemical information 
❖ Understanding the value of the stream or watershed 
❖ Educating about potential pollution sources and stressors affecting the waterway 
❖ Providing a blueprint for community restoration efforts like cleanup, stream bank 

stabilization, or riparian tree plantings 
❖ Determining if stressors affecting the stream require additional monitoring  

The watershed survey is generally conducted once per year and should yield valuable 

WATERSHED SURVEY AND MAP 
ASSESSMENT 
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information on the cultural and natural history of the waterway and the land surrounding 
it. This information can help orient new volunteers with the purpose of monitoring 
programs, building a sense of the waterway’s importance, and identifying land use 
activities that may affect its water quality. 

Asking Questions 

Before beginning the Watershed Survey and Map Assessment form, determine the 
information to look for. This may include the following:  

❖ Waterway headwater location, length, where it flows, and where it empties 
❖ Names and boundaries of the watershed it occupies, population densities, and 

communities through which it flows 
❖ Roles of various jurisdictions managing the waterbody and watershed (city, 

county, state government) 
❖ Percentage of watershed land area in each town or jurisdiction 
❖ Land uses within the watershed 
❖ Industries and others that discharge into the waterway 
❖ Current uses of the waterboy 

• Fishing, swimming, drinking water, irrigation, etc. 
❖ Historical land uses 
❖ Waterbody history 

The following instructions lead the volunteer through the process of filling out the Georgia 
Adopt-A-Stream Watershed Survey and Map Assessment form. Before beginning, 
download the blank forms from the Georgia ASS website to work with.  

Completing the Watershed Survey and Map Assessment 
Form 

AAS group name: Use the name registered to the group in the AAS database 

Investigator: List of all individuals who assist with the survey. 

Type of waterbody: Indicate the waterbody being monitored: stream, lake, or coastal 
monitoring 

Waterbody name: Please provide the official name of the waterbody being monitored. 
This information can be found on mapping platforms like Google Maps. 

County(ies): List all counties and/or cities of which the watershed occupies. Note the 
one in which the site being monitored is located within.  

Approximate size of drainage/study area: Determine the number of acres the 
watershed drains. If monitoring a waterbody on a very large watershed, determine the 
area being studied for the survey and calculate that acreage. To determine this 
information, follow the detailed instructions in this document under Mapping the 
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Watershed. Some land use maps already contain this information. Contact the county or 
city planning office if it is not an officially defined watershed listed on county, city, or GIS 
maps.  

Picture/photo documentation? Yes/No: Photo documentation serves as a useful 
and powerful tool for documenting changes and developments in a watershed. Include 
them in the survey. GA AAS may use these photos for newsletters, social media posts, or 
on the website. All photos will be saved for comparison with past and future 
documentation of the watershed/waterway segment.  

Date: The time of year a survey is conducted is very important. Vegetative cover and 
stream flow depth will vary with the seasons. It may be advisable to conduct the survey 
multiple times to gather a greater amount of information, such as in the winter, early 
spring, and late summer.  

Time: Document the time of day that the survey is being conducted.  

Mapping the Watershed 

The first step in conducting the Watershed Survey is to create a map of the watershed. 
Volunteers should learn to read a topographic map to understand the natural and cultural 
features of the watershed being studied. View the Reading a Topographic Map section of 
this document for more information. Use the Introduction to Water Quality Monitoring 
manual to obtain a topographic map of the area. Once this is obtained, the next step is to 
delineate the boundaries of the watershed being studied.  

Delineating Watershed Boundaries Using Topographic Maps 

Using the topographic map of the watershed being studied, follow the steps below to draw 
its boundaries:  

1. Locate and mark the monitoring point.  
2. Locate all water features that eventually flow to this point.  

a. Streams, wetlands, lakes, reservoirs, etc. 
b.  Start with major tributaries and include smaller creeks and drainage 

channels.  
c. Highlight these features for easy identification.  

3. Determine if a stream is flowing to or from a lake or river, using arrows to mark 
the direction of water flow. 

a. Compare the elevation of land features to the waterbody to find this 
information.  

4. Find and mark the high points on the map. 
a. Hills, ridges, saddles, etc. 

5. Connect the high points at right angles to contour lines.  
a. Follow the ridges and slopes. 
b. This line forms the watershed boundary. 

If the exact watershed boundaries are not needed, use the stream flow patterns to draw 
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lines dividing the different stream systems. This will outline the shape of the watershed 
and those surrounding it. Once the watershed boundaries, water features, and flow 
direction have been determined, it may be helpful to transfer this information to a road 
map for ease of use.  

Once the watershed has been delineated, make note of all land use activities within the 
segment. Data for this portion should be obtained from the background research and from 
information gathered in the other portions of the Watershed Survey forms. It is best to 
finish this portion of the mapping exercise after completing the Watershed Survey.  

One may choose to create their own map or modify an existing 1:24,000 topographical 
map. Many topographic maps can be downloaded from sources like Arc GIS and ESRI for 
modification. Precision is of the upmost importance as this map should serve as an 
invaluable resource throughout any monitoring activities. Ensure that the section(s) of 
stream where physical, chemical, or biological monitoring are conducted is clearly 
identified. This is known as the stream reach.  

Sample Map of a Delineated Watershed 

Use the image below as a guide to delineate a watershed map.  

The map should include access points, pipes, drainage ditches, sections of land alteration 
via construction, agriculture, and industry, as well as the point(s) being monitored. Some 
include specific information about the surrounding land and waterbody, such as areas of 
severe bank erosion, channeling, commercial and industrial areas, auto repair shops, dry 
cleaners, cattle crossings, feed lots, feed lot lagoons, etc.  

Note that there are many electronic topological maps that allow watershed delineation on 
a computer. Use the tools mentioned in the index or on the Adopt-A-Stream website for 
assistance.  

This map should be used as a tool to help guide monitoring activities and to assist with 
interpreting water quality data.  
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Land Uses and Impervious Surfaces 

Check all boxes that apply, describe the location of the activity under Notes on Location 
& Frequency of Activities portion of the form. Also mark these locations on the created 
map. If they occur too frequently to record their location, include so in the notes. If 
information is unknown, use N/A or DK in the notes.  

1. Identify land uses and activities in the watershed which have the highest 
potential to impact water bodies: 

Conduct a driving/walking survey in addition to the stream survey to identify land uses 
and activities. Using a map, identify and describe these processes which have the highest 
potential to impact water bodies within the watershed.  

If there is an activity next to the waterboy, check the box for “Adjacent to Water”. If a land 
activity is not next to the waterbody but within the watershed, check the box for “In 
Watershed”. Indicate the frequency and location of the activity under the “Note 
Frequency & Location of Activity” section. If there are any confusion or issues 
determining land usage, indicate this in the notes.  

The inventory of land uses and activities in the watershed which have the highest potential 
to impact water bodies is intended only to help identify potential causes of water quality 
problems. One tool for identifying likely causes of habitat degradation is “The “Causes 
and Sources of Water Resource Degradation” and can be found under the Watershed 
Tools portion of this manual.  

2. Percent impervious surface: (Optional) 

Measurements of impervious surface coverage for specific watersheds can be found by 
analyzing land use maps or Geographic Information System (GIS) files. These maps can 
be found in most city or county planning departments. The State of Georgia hosts the GIS 
Data Clearinghouse with maps of the entire state. There are several methods for 
determining percent impervious surface. Follow the directions below for a simple method 
that requires minimal expertise and no special equipment. For more information on 
watersheds and delineation of watersheds, follow this link to the Center for Watershed 
Protection website.  

Gather the materials below to estimate the percentage of impervious surfaces within a 
chosen watershed: 

1. Delineated map of the selected watershed 
a. Instructions outlined in the Mapping the Watershed portion of this manual 

2. A clear/transparent overlay sheet 
3. Different colored, erasable pens 

a. Expo or Vis-à-vis wet erase markers work best 
4. A land use map of the selected watershed 

a. Should be the same scale as the delineated watershed map 
5. A list of land use terms and definitions for the county or city 

https://data.georgiaspatial.org/
https://data.georgiaspatial.org/
https://www.cwp.org/
https://www.cwp.org/
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6. Tape 

Important! Ensure the scale used for both the land use map and the delineated 
watershed map are the same, e.g., 1:24,000 topo map and 1:24,000 land use map. 
Create an enlarged photocopy of one of the maps to change its scale.  

First, place the transparent sheet over the delineated watershed. Trace the watershed 
outline onto the transparent sheet and mark its key land marks (bridges, rivers, major 
roads) so they line up with the land use map later.  

Next, using the land use map, determine land usage within the watershed. Overlay the 
outlined watershed onto the land use map and determine which land uses cover what 
percent of the watershed. If the maps are not to scale, the percentage of land use coverage 
with need to be estimated. Record the percentage coverage of each land use on the data 
form.  

Multiply the percentages by the corresponding impervious quotient for the land use 
category to obtain the corresponding impervious percentages. The impervious percentage 
quotients can be found on the Watershed Survey and Map Assessment form under 
section 2. Use the sum of each category total to calculate the percent of the watershed 
covered by impervious surfaces as of the date of the land use/cover information.  

Land use coverage changes very quickly in regions undergoing rapid development. As a 
result, the impervious surface quotient may change dramatically within a year. Always 
use the most recent map available to ensure accurate information.  

See the Example Forms section of this manual for a filled out version of the Impervious 
Coverage and other forms.  

General Waterbody and Watershed Characteristics 

This information will be gathered from the chosen segment of wetland, lake, or stream.  

1. Note the number of hydrologic modifications on your waterbody. 

Review the definitions below of hydrologic modifications to use when noting structures 
that alter water flow and are not natural to the water body. 
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Types of Hydrologic Modifications 

Term Definition Photo 

Dams 
Material placed within a 
waterway to obstruct the 

flow of water 

 

Bridges 
Stabilization along the 

banks of a waterway will 
affect its flow 

 

Waterfalls 
Only take note of man-

made waterfalls 

 

Beaver Dams 
Obstructing the flow of 

water often turns a flood 
plain into a pond 
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Dredge Soil 
Material dug up from the 
streambed and deposited 

elsewhere 

 

Pipes 
Can obstruct the natural 

flow of the waterway 

 

 

2. Note the approximate length of the stream affected by the following: 

Use the definitions below to use when assessing effects on a waterbody. 

Types of Man-Made Modifications 

Term Definition Photo 

Stream Culvert 
Large pipes that allow 
water to flow under an 

obstruction, such as a road 

 

Stream Straightening 

Using heavy machinery to 
remove the meanders 

(natural curves) from a 
stream 
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Concrete Stream Bank or 
Bottom 

Heavily engineered 
techniques designed to 

reduce erosion but speed 
up water flow and destroy 

habitats 

 

Dredging or Channeling 
A way to straighten or 
increase the depth of a 

stream 

 

Riprap 
Large rocks placed on 

banks intended to stabilize 
them 

 

Gabion 
Large rocks held together 
by heavy mesh wrapping 

 

Cattle Crossing 
An area used by cattle to 

cross a stream 
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Stream Crossing 

An area for vehicles to 
cross a waterway that can 

cause severe damage to 
banks and habitat 

 

 

3. Extent of vegetative buffer along banks: 

Vegetative or riparian buffers are zones with a dense growth of plants that help to slow, 
capture, and filter stormwater runoff before it reaches the water. These areas play a 
critical role in preserving water quality. The buffer zone helps filter contaminants and 
nutrients while reducing sediment introduction into the waterway. Georgia AAS 
recommends making visual surveys at 5 equal intervals along the waterbody, or every 500 
feet for a ½ mile section.  

Riparian buffer zones can be characterized in many ways. For example, the different 
vegetation types and low-lying shrubs or grasses that help stabilize soil and provide 
shaded areas for aquatic life. They can also be characterized by disturbances to the buffer 
such as stormwater pipes, drainage ditches, drainage from animal husbandry operations, 
presence of farm animals, construction runoff, gullies, and other modifications which 
might alter or increase direct flow of water and contaminants into the waterbody. The 
extent of native vs. introduced vegetation also helps determine the effectiveness of the 
vegetative buffer. Generally, native vegetation forms a more effective riparian buffer than 
exotics.  

4. Check the categories that best describe the general appearance of the 
waterbody:  

For more information on each category, view the Watershed Tools portion of this manual.  

5. Comments on general waterbody and watershed characteristics (e.g., date 
and size of fish kill, increased rate of erosion evident, litter most evident 
after storms): 

Use this section as an opportunity to provide a written account of the status of the 
waterway if it has not yet been covered in the form.  

6. Summarize notable changes that have taken place since the last time you 
conducted a watershed survey.  

Pipe and Drainage Ditch Inventory 

The State EPD Storm Water Permitting Program requires certain municipalities to 
control the amount of pollutants discharged into the storm sewer systems they own or 
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operate. Permits are issued by the State requiring municipalities to implement and 
enforce local storm water management programs (MS4 Permits). These programs include 
characterization of the storm sewer system and pollutants discharged to waters of the 
state as well as implementation of educational programs, best management practices, 
inspections, and sampling procedure.  

AAS programs can assist EPD and local governments in storm water management efforts 
by increasing public involvement and public education about storm water and nonpoint 
source pollution issues. Volunteers can conduct storm drain stenciling activities and help 
to identify problem areas, impacted streams, and illicit discharges from storm water 
outfalls during watershed surveys and stream walks. Volunteers can also report dumping 
activities, sanitary sewer leaks, overflows, and other problems to the local governments.  

 

 

Return form to:        

Georgia Adopt-A-Stream 

Georgia Department of Natural Resources 
Environmental Protection Division 
2 Martin Luther King Jr. Drive 
Suite 1462, East Tower 
Atlanta, GA 30334 

GEORGIA ADOPT-A-STREAM 
Watershed Survey and Map Assessment 
to be conducted at least once a year    
 
    

 AAS group name: Friends of Shoal Creek  Investigator(s): Allison Hughes  

 
 

   

 Type of waterbody: stream / wetland / lake   

   

 Waterbody name: Trib to Shoal Creek  County(ies): DeKalb  

   

EXAMPLE FORMS 
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 Approximate size of drainage/study area:  32 acres   

 

 Date: 2/12/03 Time: 10:20 a.m.  Picture/photo documentation?  Yes/No 

     

 
I. CREATE A MAP OF YOUR WATERSHED 
 

Keep this map for your personal records. 
 

II. LAND USES/ACTIVITIES AND IMPERVIOUS COVER 
 
1. Identify land uses and activities in the watershed, which have the highest 
potential to impact water bodies: 
 
Check all boxes that apply, describe the location of the activity(ies) under Notes and mark the 
locations on your map. If too frequently occurring to record locations, so note. If you don’t know 
some of the information below, write DK in the Notes.    

 
Please indicate if you:    surveyed only adjacent to the waterbody  
     X surveyed the whole watershed 
      

Provide notes as necessary 
Land Disturbing Activities &          Adjacent             In                Notes on location & 
Other Sources of Sediment                to Water      Watershed     frequency of activity 
 

Extensive areas disturbed by land     X    X    _______________ 
development or construction of  
utilities, roads, and bridges 

 
Large or extensive gullies                _______________ 

 
Unpaved roads near or crossing streams             _______________ 

 
Croplands                  _______________ 
 
Pastures with cattle access to water bodies            _______________ 
 
Commercial forestry activities including              _______________ 
harvesting and site-preparation 
 
Extensive areas of streambank failure or  X          _______________ 
channel enlargement 

 
Other Agricultural Activities 

 
Confined animal (cattle or swine) feeding             _______________ 
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operations and concentrations of animals 
 

Animal waste stabilization ponds               _______________ 
 
Poultry houses                 _______________ 

 
Highways and Parking Areas 
 

Shopping centers & commercial areas             _______________ 
 

Interstate and controlled access highways       X     _______________ 
and interchanges 

 
Major highways and arterial streets              _______________ 
 
Other extensive vehicle parking areas        X     _______________ 

 
Mining 
 

Quarries with sediment basins in live              _______________ 
flowing streams 
 

Transportation and Motor            Adjacent                In              Notes on location & 
Vehicle Services                    to Water          Watershed      frequency of activity 
 

Truck cleaning services                _______________ 
 

Public and private automobile repair        X     _______________ 
facilities 
Car washes and large auto dealers              _______________ 

 
Rail or container transfer yards         X     _______________ 

 
Airports with fuel handling/aircraft repair             _______________ 

  
 
Business & Industry, General 
 

Activities with exterior storage or                _______________ 
exchange of materials. 

 
Activities with poor housekeeping    X          _______________ 
practices indicated by stains leading to  
streams or storm drains or on-site  
disposal of waste materials 

 
Heavy industries such as textiles &               _______________ 
carpet, pulp & paper, metal, and vehicle 
production or fabrication 

 
Dry cleaners/outside chemical storage       X     _______________ 
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Food & Kindred Products 
 

Fertilizer production plants               _______________ 
 

Feed preparation plants                _______________ 
 

Meat and poultry slaughtering or               _______________ 
processing plants   

 
Construction Materials 
 

Wood treatment plants                _______________ 
 
Concrete and asphalt batch plants              _______________ 

 
Waste Recycling, Movement         Adjacent                In              Notes on location & 
& Disposal                          to Water          Watershed      frequency of activity 
 

Junk and auto salvage yards                _______________ 
 

Solid waste transfer stations               _______________ 
 

Landfills and dumps (old & active)              _______________ 
 

Recycling centers           X     _______________ 
 

Drum cleaning sites                _______________ 
 
 Illicit Waste Discharges* 

 

Sanitary sewer leaks or failure               _DK____________ 

 
Overflowing sanitary sewer manholes due             _______________ 
to clogging or hydraulic overloading 

 
Bypasses at treatment plants or relief valves             _______________ 
in hydraulically overloaded sanitary sewer lines 

 

Domestic or industrial discharges              _DK____________ 

 
Extensive areas with aged/malfunctioning            _______________ 
septic tanks   
 
Dry-weather flows from pipes  
(with detectable indications of pollution)             _______________ 

 
Streamside areas of illegal dumping              _______________ 

 
* If found (most likely during stream surveys), these activities should be immediately reported to 
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the local government or the EPD regional office. These phone numbers are listed in the Who to 
Call List which can be found on the AAS website. 
 
2. Percent impervious surface: acre overlay, example map, and acreage calculating grid can 
be found.  

 

Coverage Category for LAND USE MAP Method 
Impervious 

quotient 
Times 

Percent 
of... 

Percent of 
Impervious 

Cover 

 

Forest/open land/undeveloped land/vacant/land owned by 
institutions 

 

.005 

 

x 

 

20 

 

.1   % 

 

Agriculture/pasture/cropland 

 

 

.005 

 

x 

 

 

 

% 

 

Single family residential 

(1.1 - 5 acre lot or no more than 1 dwelling per acre) 

 

.12 

 

x 

 

30 

 

3.6   % 

 

Single family residential 

(.5 - 1 acre lot or 0 – 2 dwellings per acre) 

 

.19 

 

x 

 

 

 

% 

 

Low density residential / single family residential 

(.25 - .5 acre lot or 0 – 4 dwelling units per acre) 

 

.26 

 

x 

 

 

 

% 

 

Low/medium density residential 

(.25 acre lot or smaller or 0 –8 dwelling units per acre) 

 

.48 

 

x 

 

45 

 

21.6   % 

 

Medium density residential 

(0 –12 dwelling units per acre) 

 

.56 

 

x 

 

 

 

% 
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High density residential  (18 – 30 dwelling units per acre) 

 

 

.65 

 

x 

 

 

 

% 

 

Townhouse/apartment 

 

 

.48 

 

x 

 

 

 

% 

 

Office/light industrial (assembly, finishing, packaging products) 

 

 

.70 

 

x 

 

5 

 

3.5   % 

 

Heavy industrial (timber, chemical, cement, brick plants, lumber 
mills) 

 

.80 

 

x 

 

 

 

% 

 

Commercial (business districts, commercial strip development, 
shopping centers, warehouses, parking lots, office buildings 

 

.85 

 

x 

 

 

 

% 

 

Major roads 

 

 

.90 

 

x 

 

 

 

% 

 

 

 

Total percent of watershed covered by 
impervious surfaces 

 

28.8   % 

 

III. GENERAL WATERBODY AND WATERSHED 
CHARACTERISTICS 
 This information will be gathered from your wetland, lake, or stream segment. 
 

1. Note the number of hydrologic modifications on your waterbody: structures that alter        
water flow 

None    Beaver dams                 
Dams     Dredge spoils               

 Bridges     Pipes   X             

Waterfalls   Other    
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2. Note the approximate length of the stream that is effected by the following:   
        if assessing a wetland, lake, or pond, some of the following may also affect your waterbody 
 

Stream culvert       30        feet or              mile or              % of stream length 

Stream straightening               feet or              mile or              % 

Concrete streambank/bottom        5      feet or              mile  or             % 

Dredging/channeling              feet or              mile  or             % 

Riprap/gabion      500          feet or              mile  or             % 

Cattle crossing                         # 
Stream crossing (for vehicles)                     # 
 

3.  Note extent of vegetative buffer along the banks: at a minimum of 5 sites, at regular 
intervals (every 500 ft. in a ½ mile. section) note the following 
  

# Width 
in feet 

Location (Left bank, Right bank or 
N, S, E, W side of wetland or lake) 

Characteristics and comments 
 

1 100 
Left bank looking downstream Shrubs, trees, grasses.  No manmade structures.  

Completely vegetated 

2 25 
Right bank  Riprap on bank.  Buffer only mowed grass.  A few 

small trees. 

3 100 
Left bank, 500 ft from site 1 

Behind Johnson’s house 

Shrubs, trees, grasses.  No manmade structures.  

Completely vegetated 

4 25 
Right bank, 500 ft. from site 2. 

Across from site 3 

Vegetation is ivy.  After ivy, there is a concrete 

parking area. 

5 50 
Left bank, 500 ft. from site 3.  

Behind subdivision 

All Vegetation is mowed grass.  The banks look 

eroded here. 

6 50 
Right bank, 500 ft from site 4, 

Behind the restaurant  

50 ft buffer left to grow wild.  Variety of small 

tress and shrubs and trash 

7 10 
Left bank, 300 ft from site 5.  A deck with cement base built in buffer zone.  

Grass is the vegetation along the stream.   

8 50 
Right bank, across from site 7 Well vegetated with trees and shrubs.  No ground 

layer. 

9 40 
Left bank, 500 ft from site 7 Stream side has shrubs and long grass, the rest of 

the buffer is mowed grass. 
 
4. Check the categories that best describe the general appearance of the waterbody: 
 
Litter: 

  No litter visible 
  Small litter occasionally (e.g., cans, paper) 
  Small litter common 
X Large litter occasionally (e.g., tires, pallets, shopping carts) 

   Large litter common  
 
Special Problems: 

  Spills of chemicals, oil, etc. 
  Fish kills 

   Wildlife, waterfowl kills 
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Erosion: 

  No bank erosion or areas of erosion very rare; no artificial stabilization 
  Occasional areas of bank erosion 
X Areas of bank erosion common 
X Artificial bank stabilization (e.g., riprap) present 

 
 
5. Comments on general waterbody and watershed characteristics: (e.g. date and size of 
fish kill, increased rate of erosion evident, litter most evident after storms) 
* Fish kills should be immediately reported to DNR Wildlife Resources Division at 770-918-6400 
 

The neighborhood is changing some with new buildings and houses being constructed.  

Overall though, it’s a stable, old neighborhood.  Property owners with access to streams 

need to be more aware of their potential impacts, thus there is a need for more education. 
 
 
6. Summarize notable changes that have taken place since last year (if this is not your 
first year conducting the Watershed Survey).   
 

This is our first year. 

 

IV. PIPE AND DRAINAGE DITCH INVENTORY 
 
In this section, provide information on pipes and drainage ditches found on the banks or in the 
waterbody. These pipes/ditches can be abandoned or active. Note the information for each pipe 
or drainage ditch you observe. Make additional copies as necessary. 
 

 
Pipe # 

 
Location 

 
Type 

 
Size 

 
Flow 

 
Waterbody condition 

 
Comments 

 

 1 

In right 

bank 

 

Galvanized storm 

drain from road 

 

24 in. 

 

none 

 

No problem evident 

 

 

 

2 

 

Right bank 

behind 

apartment 

buildings  

 

Concrete.  Use 

unknown. 

 

15 in 

 

none 

 

Erosion all along the 

bank. 

 

This pipe may not 

be in use anymore. 

 

3 

 

 

In water 

 

concrete 

 

24 in 

 

Don’t know 

since it is 

under water 

 

No problem evident 

 

The pipe is running 

across the stream, 

not meant to flow 

into stream. 

 
1. Number each pipe/ditch for mapping/location purposes 
2. Location of pipe/ditch: note whether in water, bank, near waterbody, or other. Describe 
location. 
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3. Identify type of pipe (list all that apply): PVC, iron, concrete, galvanized; industrial outfall, 
sewage treatment plant outfall, storm drain, combined sewer overflow; agricultural field 
drainage, paddock or feedlot drainage, settlement basin/pond drainage, parking lot drainage, 
unknown, other  
4. Size: measure approximate diameter of pipe: inches or centimeters 
5. Describe the discharge flow: Rate of flow: none, intermittent, trickle, steady, heavy 

  Appearance: clear, foamy, turbid, oily sheen, color, other 
  Odor: none, rotten eggs/sewage, chemical, chlorine, other 

7. Waterbody condition: describe the bank/waterbody below pipe or drainage ditch: no 
problem evident, eroded, sewage litter (e.g., toilet paper), litter (e.g. bottles, cans), lots of algae, 
other 
8. Comments of pipes and drainage ditches: Use this space to explain or expand on 
information provided on pipes and discharges you have identified above. For example, you may 
want to identify particular facilities, or discuss in more detail the condition of the waterbody below 
the discharge. Use separate page if necessary.  
 
 

 

Causes and Sources of Water Resource Degradation 

Causes 

(pollutant or stressor) 
Possible Sources 

Potential Adverse 
Impacts 

Sediment and Siltation 

 (sand, silt, clay) 

Cropland, Forestry 
activities, Pasture, Stream 
banks, Construction, 
Roads, Mining operations, 
Gullies, Livestock 
operations, Other land-
disturbing activities 

Sediment may destroy fish habitat by: 

Suspended sediment decreases 
recreational values, reduces fishery 
habitat, adds to mechanical wear of 
water supply pumps and distribution 
systems, and adds treatment costs for 
water supplies. Nutrients and toxic 
substances attached to sediment 
particles may enter aquatic food 
chains, cause fish toxicity problems, 
impair recreational uses, or degrade 

WATERSHED TOOLS 
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the water as a drinking water source. 

Nutrients 

 (phosphorus, nitrogen) 

Erosion and runoff from 
fertilized fields, Urban 
runoff, Wastewater 
treatment plants, 
Industrial discharges, 
Septic systems, Animal 
production operations, 
Cropland or pasture where 
manure is spread 

Nutrient enrichment may cause 
excessive algae and aquatic plant 
growth, which can choke open waters 
and consume oxygen (primarily from 
decomposition of dead plants and 
algae). These conditions will 
adversely affect fish and aquatic 
organisms, fishing and boating, and 
the taste and odor of drinking water. 
Nitrogen contaminants in drinking 
water significantly above the drinking 
water standard may cause 
methemoglobinemia (blood disease) 
in infants and have forced the closure 
of many water supplies. 

Pathogens 

 (bacteria and viruses) 

Human and animal 
excreta, Animal operations, 
Cropland or pasture where 
manure is spread, 
Wastewater treatment 
plants, Septic systems, 
Urban runoff, Wildlife 

Waterborne diseases may be 
transmitted to humans through 
drinking or contact with pathogen-
laden water. Eating shellfish taken 
from or uncooked crops irrigated with 
pathogen-laden waters may also 
transmit waterborne diseases.  

The principal concern in both surface 
and groundwaters is the potential 
degradation of public water supply 
sources. Pathogens reaching a lake or 
other surface waterbody may limit 
primary contact recreation, such as 
swimming.  

Pesticides 

All land where pesticides 
are used (forest, pastures, 
urban/suburban areas, golf 
courses, waste disposal 
sites), Sites of historical 
usage (chlorinated 
pesticides), Urban runoff, 
Irrigation return flows 

Pesticides may enter surface waters 
either dissolved in runoff or attached 
to sediment/organic materials and 
may enter groundwater through soil 
infiltration.  

The principal concerns in surface 
water are their entry into the food 
chain, bioaccumulation, toxic effects 
on fish, wildlife, and microorganisms, 
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habitat degradation, and potential 
degradation of public water supply 
sources. Groundwater impacts are 
primarily related to water supply 
sources.  

Organic Enrichment 

(depletion of dissolved oxygen) 

Human and animal 
excreta, Decaying 
plant/animal matter, 
Discarded litter and food 
waste 

Organic materials (natural or 
synthetic) many enter surface waters 
dissolved or suspended in runoff. 
Natural decomposition of these 
materials may deplete oxygen 
supplies in surface waters. Dissolved 
oxygen may be reduced to below the 
threshold necessary to maintain 
aquatic life.  

Toxic Substances 

(heavy metals, oil, and 
petroleum products) 

Urban runoff, Wastewater 
treatment plants, 
Industrial discharges 

Toxic substances may enter surface 
waters either dissolved in runoff or 
attached to sediment or organic 
materials and may enter 
groundwaters through soil 
infiltration.  

Principal concerns in surface water 
include entry into the food chain, 
bioaccumulation, toxic effects on 
aquatic organisms, habitat 
degradation, and degradation of 
water supplies. Groundwater impacts 
are primarily related to degradation of 
water supply sources.  

Thermal Stress / Sunlight 

Riparian corridor 
destruction, Bank 
destruction, Urban runoff, 
Hydrologic modifications, 
Industrial dischargers 

Direct exposure of sunlight to streams 
may elevate water temperatures 
which can exceed fish tolerance limits, 
reduce dissolved oxygen, and 
promote the growth of nuisance algae. 
The lack of trees along a stream bank 
contributes to thermal stress and 
excessive sunlight. Thermal stress 
may also be the result of storm water 
runoff, which is heated as it flows over 
urban streets. Hydromodifications 
that create wider, shallower channels 
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create more surface area and allow for 
quicker temperature changes. 
Modifications that create pools and 
increase the storage time of water may 
also contribute to thermal stress by 
increasing surface area and not 
allowing the warmed water to wash 
out of the watershed. Coldwater fish 
may be eliminated or only marginally 
supported in streams affected by 
thermal stress.  

pH 

(acidic and alkaline waters) 

Mine drainage, Mine 
tailings runoff, 
Atmospheric deposition, 
Industrial point source 
discharges 

Acidic or alkaline waters will 
adversely affect many biological 
processes. Low pH or acidic 
conditions harm the reproduction and 
development of fish and amphibians 
and can decrease microbial activity 
important to nutrient cycling. An 
extremely low pH will kill all aquatic 
life. Acidic conditions also cause the 
release of toxic metals that were 
absorbed within sediments into the 
water column. High pH, or alkaline 
conditions, can cause ammonia 
toxicity in aquatic organisms.  

Flow Alterations 

(hydrologic modifications) 

Channeling, Dams, 
Dredging, Streambank 
modifications 

Hydrologic modifications alter the 
flow of water through the stream. 
These alterations may be a source of 
stressors, such as habitat 
modifications, or exacerbate others, 
such as thermal stress. Dams may also 
act as a barrier to the upstream 
migration of aquatic organisms. 
Stream flow alterations may result 
from a stressor such as sedimentation 
which can change a narrow stream 
with deep pools in to a broad and 
shallow one.   

Habitat Modifications 
Channelings, Construction, 
Changing land uses in the 
watershed, Stream burial, 

Habitat modifications include 
activities in the landscape or 
waterbody that alter the physical 
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Dredging, Removal of 
riparian vegetation, 
Streambank modifications 

structure of the aquatic and riparian 
ecosystem. Examples include the 
removal of stabilizing vegetation from 
the bank, excavation of the stream 
and removal of cobbles that provide 
nesting habitats, stream burial, and 
any development that alters the 
natural drainage pattern by 
increasing the intensity, magnitude, 
and energy of runoff.  

Refuse, Litter, and Other 
Debris 

Litter, Illegal dumping of 
solid waste 

Refuse and litter in a stream can clog 
fish spawning areas, stress aquatic 
organisms, reduce water clarity, 
impede water treatment plant 
operations, and impair recreational 
uses of the water body such as 
swimming, fishing, and boating.  
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Reading a Topographic Map 

Elevation is indicated on topographic maps by contour lines (Image 1). Elevation can be 
measured by 10 ft, 20 ft, or even 100 ft intervals. The closer the lines are, the steeper the 
slope (Image 2). When marking the high points of a watershed, hills are the easiest 
features to locate (Image 3). When connecting the high points of a watershed, ensure the 
lines crossing the contour lines are at right angles, even when the contours are rough 
(Image 4). 
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Valleys are indicated by V-shaped contour lines, The shaper the V-shape, the more 
pronounced the valley. The point of the V lines directs towards higher elevation or 
upstream (Image 6). To find the high point of a watershed, follow the V-shaped contour 
lines uphill until they stop. U-shaped contour lines indicate a ridge and point downstream 
towards lower elevation.  
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Dot Grid for Calculating Acreage 

This section describes the process of calculating acreage within a watershed. Photo copy 
the grid image below onto transparency paper and follow the step by step instructions for 
calculations.   

 

 

 

 

 

 

 

 

 

 

 

 

Map Scales and Equivalents 

Fractional Scale 
Acres per Square 

Inch 
Acres per Dot 

1 : 24,000 

(1 inch = 2,000 ft) 
91.80 1.43 

1 : 100,000 

(1 inch = 8,333 ft) 
1594.00 24.90 
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How to Calculate Acreage 

1. Delineate watershed 
2. Place dot grid over area to be calculated. 
3. Count all dots fully within the area and the dots that fall on the line around the 

area. 
4. Record the total number of dots.  
5. Repeat three times, randomly placing the grid each time to determine an accurate 

average.  
6. Multiply by the appropriate acres/dot factor noted in the table above.  

Note: Areas larger than the dot grid may be estimated by breaking down into smaller areas 
and totaling the dots. Use the same directions for totaling land use coverage. 

  

 

The United States has made significant headway in addressing nonpoint source pollution 
(NPS) over the past few decades. At the federal level, recent NPS control programs include 
the Nonpoint Source Management Program established by the 1987 Clean Water 
Act Amendments and the Coastal Nonpoint Pollution Program established by the 
1990 Coastal Zone Act Reauthorization Amendments. In addition, public and private 
groups have developed and implemented Best Management Practices (BMP) used to 
prevent and reduce NPS pollution entering waterways.  

The U.S. Environmental Protection Agency (EPA) administers Section 319 of the Clean 
Water Act, called the Nonpoint Source Management Program. Under Section 319, 
states, territories, and tribes can apply for grants from the EPA to implement NPS 
pollution controls.  

The National Oceanic and Atmospheric Administration (NOAA) administers section 306 
of the Coastal Zone Management Act that provides funds for the water pollution 
control projects, including NPS management activities in coastal states. Both NOAA and 
the EPA administer Section 6217 of the Coastal Zone Act Reauthorization 
Amendments. This requires the 29 states with approved Coastal Zone Management 
Programs to establish and implement Coastal Nonpoint Pollution Control Programs.  

EPA administers other Sections of the Clean Water Act to help municipalities plan for and 
implement water pollution programs including: 

OVERVIEW OF LAWS, RULES, AND 
REGULATIONS 
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Section 104(b)(3), Water Quality Cooperative Agreements 
Section 104(g), Small Community Outreach 
Section 106, Grants for Pollution Control Programs 
Section 314, Clean Lakes Program 
Section 320, National Estuary Program 
Section 604(b), Water Quality Management Planning 

The U.S. Department of Agriculture (USDA) administers incentive-based conservation 
programs through the Consolidated Farm Services Agency, the Natural Resources 
Conservation Service, and the U.S. Forest Service to help control NPS pollution from 
agriculture, forestry, and urban sources.  

Addition information on these programs can be found on the EPA webpage for Nonpoint 
Source Pollution. 

Georgia Laws and Programs Addressing NPS Pollution  

Georgia’s Water Quality Protection Time Line 

1957 The first major legislation addressing water pollution control in Georgia is created. 

1964 
The Act of 1957 is replaced by the Water Quality Control Act, which established the 
Georgia Water Quality Control Board.  

1972 

The Environmental Protection Division (EPD) of the Georgia Department of Natural 
Resources (DNR) is established. Congress enacted the Clean Water Act which 
established the NPDES permit system. The Coastal Zone Management Act is 
passed.   

1973 
The Metropolitan River Protection Act was enacted by the Georgia General 
Assembly. 

1975 
The Georgia General Assembly passed the Erosion and Sedimentation Control 
Act.  

1987 
The Clean Water Act required all States to evaluate water quality standards and 
adopt numeric criteria for toxic substances to protect aquatic life and public health. 
States are required to evaluate and manage NPS pollution impacts.  

https://www.epa.gov/nps
https://www.epa.gov/nps
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Nonpoint Source Management Program 

In 1996, the Georgia EPD established the Nonpoint Source Program to focus on nonpoint 
sources (NPS) of pollution. This program combines regulatory and non-regulatory 
approaches.  

The Nonpoint Source Assessment Report and Nonpoint Source Management Program 
documents were completed in compliance with the Clean Water Act of 1987 and approved 
by U.S. EPA in January 1990. The Nonpoint Source Management Program provides an 
overview of the State NPS management activities, and a summary of goals intended to 
accomplish in the coming years.  

Agriculture 

Agricultural NPS pollution is managed and controlled with a statewide non-regulatory 

1989 The Georgia Comprehensive Planning Act is passed.  

1990 
Legislation required the Georgia EPD to conduct comprehensive studies of major 
publicly owned lakes and establish specific water quality standards for each 
lake.  

1992 
The Georgia General Assembly passed the River Basin Management Planning 
Act which required the Georgia EPD to develop and implement plans for water 
protection for each major river basin in Georgia.  

1996 The Nonpoint Source Program is created within the Georgia EPD. 

1998 
The Metropolitan River Protection Act was amended to include protection for an 
additional 36 miles of the Chattahoochee River.  

2004 
The River Basin Management Planning Act was superseded and replaced by the 
Comprehensive State-wide Water Management Planning Act, which 
authorized the development of the State Water Plan. 

2008 – 
present 

The State Water Plan was adopted by the General Assembly in 2008 and called for 
the establishment of Regional Water Councils. The Councils were convened in 2009 
and crafted Regional Water Plans that were adopted by EPD in 2011. The Plans 
guide management in each region are subject to periodic review and revision. 
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approach. This approach utilizes cooperative partnerships with various agencies and 
programs. Those that form the bases of the partnership include: 

Georgia Soil and Water Conservation Commission (GSWCC) 
Georgia Soil and Water Conservation Districts (SWCD) 
Natural Resources Conservation Service (NRCS) 
University of Georgia College of Agriculture and Environmental Studies (CAES) 
University of Georgia Marine Institute and Skidaway Institute of Oceanography 
Farm Services Agency (FSA) 
Georgia Forestry Commission (GFC) 
Georgia Department of Agriculture (GDA) 
Agricultural Research Service (ARS) 
Resource Conservation and Development (RC&D) Councils 

Agencies for Agriculture and NPS Pollution 

Created in 1937 by the Georgia Legislature, the Georgia Soil and Water 
Conservation Commission (GSWCC) has been designated as the administering or 
lead agency for agricultural NPS pollution prevention in the state. The GSWCC develops 
NPS water quality programs and conducts educational activities to promote conservation 
and protection of land and water resources devoted to agricultural uses. Primary 
functions of the GSWCC are to provide guidance and assistance to the Soil and Water 
Conservation Districts and provide oversight for the Georgia Erosion and 
Sedimentation Act. There are six regional offices and forty local districts.  

The State Soil and Water Conservation Districts (SWCD) include all counties and 

are governed by boards of supervisors comprised of local citizens. The SWCD, NRCS, and 

GSWCC provide technical assistance to the agricultural community. In addition, SWCD 

sponsors educational programs and field days to encourage and demonstrate new and/or 

innovative conservation practices.   

The USDA – Natural Resources Conservation Service (NRCS) cooperates with 

federal, state, and local units of government to provide technical assistance to 

landowners, cooperators, producers, and special interest groups. Standards and 

specifications regarding conservation practices, animal waste management systems, 

grazing activities, plant materials, and other practices are developed and revised by a 

varied staff. 

The University of Georgia College of Agricultural and Environmental Sciences (CAES) 

includes the Cooperative Extension Service and Experiment Stations. Services 

provided include classroom instruction in agriculture related topics, basic and applied 

research, consultative assistance and information on nonpoint related impacts on water 

quality, water quality monitoring, pest control and analyses of nutrients, pesticides, 

herbicides, and other constituents in forage, water, and animal waste. Nutrient 

management plans for farms are often developed by CAES. 
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The University of Georgia Marine Institute at Sapelo Island, Georgia and the 

Skidaway Institute of Oceanography near Savannah, Georgia are involved in 

research and monitoring programs for agricultural nonpoint impacts in coastal or 

estuarine waters. The Sapelo Island National Estuarine Research Reserve is one of 22 

estuarine sites nationwide devoted to protection of the resource and study of estuarine 

function. Coastal aquaculture will likely become more prevalent and a consideration for 

prevention of NPS pollution in future years. 

The U.S. Farm Services Agency (FSA), formerly known as the Consolidated Farm 

Services Agency (CFSA) and the Agricultural Stabilization and Conservation Service 

(ASCS), administers conservation cost-sharing programs for practices, which improve 

water quality on farms. A variety of water quality improvement practices are cost-shared 

with rates generally between 50-70 percent of the total cost of the installation. A large 

portion of the funds allocated are targeted for high priority watersheds with water quality 

problems. 

The Georgia Forestry Commission (GFC) provides technical information and 

assistance regarding areas such as reforestation, forest stewardship and management, 

harvesting, marketing, and education. Services provided by the GFC include development 

of management plans, marking of timber, rental of equipment, plowing of fire breaks, and 

sales of seedlings. 

The Georgia Department of Agriculture (GDA) administers a variety of insect and 

plant and animal disease control programs. The Department also enforces a myriad of 

Georgia laws that include inspections of agricultural products and the registration and 

use of pesticides. The GDA also provides guidance in location of animal waste facilities 

and disposal of dead animals. 

As part of the United States Department of Agriculture, the Agricultural Research 

Service (ARS) is involved in a wide variety of agricultural research projects and 

monitoring programs. Research on grazing land systems and irrigation methods relevant 

to watershed scale monitoring projects and nutrient movement in surface and 

groundwaters are examples of work performed by the ARS. 

Resource Conservation and Development (RC&D) Councils are groups of local 

citizens that are involved in a program to encourage economic development as well as the 

wise conservation of natural and human resources. The RC&D Councils are locally 

organized within geographic regions served by the United States Department of 

Agriculture (USDA). The 1962 Food and Agriculture Act established the RC&D Council 

program with USDA employees assigned to help the RC&D Councils and termed 

coordinators. Currently, there are eleven (11) RC&D Councils in Georgia. 
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The federal and state agencies work closely with the Georgia agricultural commodity 
commissions and organizations such as the Farm Bureau Federation, AgriBusiness 
Council, Cattleman’s Association, Milk Producers, Pork Producers Association, Poultry 
Federation, and other producer groups and agriculture support industries to control, 
prevent, and/or abate nonpoint source pollution. 

The Clean Water Act 

The Clean Water Act (CWA) was passed in 1972 to help clean the nation’s waters. The 
CWA enforces joint responsibility between state agencies and the EPA for identifying 
point source and NPS pollution. A permit-based program governs “point source” 
pollution, or discharges for a specific location such as a pipe or ditch. All other sources of 
water pollution not associated with a discrete conveyance, NPS, are approached with 
various management strategies.  

CWA has provided the foundation for reducing water pollution since its inception, 
especially curbing point source pollution. Section 402 of the CWA prohibits the discharge 
of any pollutants into navigable waters of the United States unless the discharger has a 
National Pollutant Discharge Elimination System (NPDES) permit.  

The U.S. EPA delegated the NPDES program to Georgia’s EPD and DNR agencies. 
Facilities which discharge wastewater from a point source must meet effluent limitations 
set forth in their permits. The CWA also requires permittees to self-monitor, part of which 
includes sending a monthly discharge monitoring report (DMR) to EPD. DMRs list the 
pollutants that the permittee is allowed to discharge and the concentration of pollutants 
discharged within the month. DMRs are public documents and available for public 
review.  

In 1987, Congress required EPA to extend the NPDES program to storm water runoff. 
Cities with populations over 100,000 must apply for NPDES permits for storm drain 
discharges (MS4 permits). The permit application must describe the management 
practices, control systems, and engineering methods that the city plans to use to reduce 
discharges and an outline of long-term monitoring efforts. Most cities include public 
education as a significant part of their management practices.  

Georgia Water Quality Control Act 

Section 303 of the CWA requires states to develop and periodically revise water quality 
standards for all water bodies within the state. The standards consist of a designated use 
for the water which describe and define maximum levels of pollution that can be present, 
and an “antidegradation” statement which prohibits water quality from being degraded. 
Generally, the standards of NPDES permits are stringent enough to ensure that state 
water quality standards are not violated.  

A state must specify the “designated use” of each waterbody within it under Section 303. 
All of Georgia waterways are classified for fishing, recreation, drinking water, wild river, 
scenic river, or coastal fishing. Each designated use has a different set of water quality 
standards for parameters such as pH, dissolved oxygen, and temperature. Water quality 
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standards are criteria developed to determine the maximum concentrations of pollutants 
that can exist within a waterway while still preserving its designated use.  

Georgia Water Classifications and Quality Standards 

The table below describes the designated waterway classifications and water quality 
standards in Georgia. Taken from Water Quality in Georgia, 2022, Summary of Specific 
Water Quality Criteria for Georgia’s Waters (Georgia Environmental Protection 
Division, Department of Natural Resources).  

Georgia Water Classifications and Water Quality 
Standards 

 
Bacteria 

(fecal coliform) 

Dissolved 
Oxygen 

(other than trout 
streams) 1 

pH 

Temperature 

(other than trout 
streams) 2 

Use 
Classification 

30-Day 
Geometric 

Mean 3 

(no/100mL) 

Maximum 

(no/100 
mL) 

Daily 
Average 

(mg/L) 

Minimum 

(mg/L) 

Std. 
Units 

Maximum 
Rise 

(°F) 

Maximum 

(°F) 

Drinking Water 
Requiring 
Treatment 

Nov – April: 
1,000 

May – Nov: 
200 

Nov – 
April: 
4,000 

5.0 4.0 
6.0 – 
8.5 

5 90 

 
1 Standards for Trout Streams for dissolved oxygen are an average of 6.0 mg/L and a minimum of 5.0 mg/L. 
No temperature alteration is allowed in Primary Trout Streams and a temperature change of 2 °F is allowed 
in Secondary Trout Streams.  
2 Standards for Trout Streams for dissolved oxygen are an average of 6.0 mg/L and a minimum of 5.0 mg/L. 
No temperature alteration is allowed in Primary Trout Streams and a temperature change of 2 °F is allowed 
in Secondary Trout Streams. 
3 Geometric means should be “based on at least four samples collected from a given sampling site over a 
30-day period at intervals not less than 24 hours”. The geometric mean of a series of N terms is the Nth root 
of their product. Example: the geometric mean of 2 and 1 is the square root of 36.  
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Recreation 

Freshwater: 
200 

Coastal: 100 

- 5.0 4.0 
6.0 – 
8.5 

5 90 

Coastal Fishing 
4 

Nov – April: 
1,000 

May – Oct: 
200 

Nov – 
April: 
4,000 

5,0 4.0 
6.0 – 
8.5 

5 90 

Wild River No alteration of natural water quality 

Scenic River No alteration of natural water quality 

 

Section 303 allows discretion for states to set designated uses, but the EPA requires water 
standards to be set at a level that will protect aquatic life and allow recreation in and on 
the water. These are known as “fishable / swimmable” waters. For states to set designated 
uses below the “fishable / swimmable” level, it must demonstrate the use is not attainable 
because of natural environmental conditions or because raising the current limits will 
cause widespread adverse social and economic impacts.  

Based on designated uses and water quality criteria, the state evaluates whether a 
waterway supports, partially supports, or does not support its designated use. This 
information is published every other year by the EPD in its “Water Quality in Georgia” 
report.  

River Basin Management Planning and TMDL 

The document, Water Quality in Georgia, is often referred to as the Georgia Section 
305(b) Report as it is prepared to comply with this section of the Federal Clean Water 
Act. The report is prepared by the Georgia EPD and DNR. The DNR Coastal Resources 
(CRD) and Wildlife Resources Divisions (WRD), the Georgia Forestry Commission, and 
the Georgia Soil and Water Conservation Commission also contributed portions to the 
report. Water quality data is provided by various governmental agencies and universities.  

Section 305(b) requires each state to submit a water quality report on navigable waters 
across the State to the Administrator of the U.S. EPA. The EPA guides the state to 
establish a framework for consistent reporting across the nation. The EPA reviews each 
state report and compiles the information into a national water quality inventory, which 

 
4 Standards are same as fishing with the exception of dissolved oxygen, which is site specific. 
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is transmitted to the Congress of the United States.  

This report assesses surface and groundwater quality in Georgia and describes the nature, 
extent, and causes of documented water quality problems. This information is used as a 
basis for lists required by Sections 303(d), 314, and 319 of the CWA. The report reviews 
and summarizes ongoing wetlands, estuary, coastal, and public health / aquatic life 
issues. It provides program summaries on water protection, groundwater, and drinking 
water supply programs as well. In addition to complying with the CWA, the objective of 
this report is to provide Georgians a summary of water quality and programs 
implemented by the EPD to protect water resources across the State.  

The list of waters in the 305(b) Report includes all waters for which data is available 
(waters that are impaired and waters that meet water quality standards and designated 
use). This information is a comprehensive list of waters in Georgia, incorporating 
information requested by Sections 305(b), 303(d), 314, and 319 of the CWA. Waters listed 
on the partial and not supporting lists are active 305(b) waters. The list of lakes or 
reservoirs listed as partial or not supporting designated uses provides the information 
requested in Section 314 of the CWA. Waters with NPS identified as a potential cause of a 
violation are considered to provide the information requested in the CQA Section 319 
nonpoint assessment.  

The 303(d) list is a subset of the 305(b) listed waters. To develop the 303(d) list, the 
305(b) list was reviewed and coded based on the guidance provided by the EPA. First, 
segments were identified where enforceable State, local, or Federal requirements have led 
to or will lead to attainment of water quality standards. Segments where improvements 
were complete at the time of the report were assigned a “1” code and segments with 
ongoing action which will lead to attainment of water quality standards were assigned a 
“2” code under 303(d) status. A “3” code was assigned to segments where the EPA, Regio 
IV finalized TMDLs. The remaining segments are marked with an “X” and represent 
303(d) listed waters for Georgia. In addition to these waters, the U.S. EPA added waters 
to the Georgia 303(d) list.  

The 303(d) list is a list of Impaired Waters.  

Impaired Water – any waterbody that does not meet or is not expected to meet the 
state’s water quality standards after full implementation of existing permits. 

Georgia uses a watershed approach to water resource management through River Basin 
Management Planning. River basin planning is the foundation for 
implementation of water protection strategies in Georgia. This approach 
provides the framework and schedule for actions to address waters on the Georgia 303(d) 
list. Basin planning provides an opportunity to focus monitoring, assessment, problem 
prioritization, TMDL development, water resources protection strategy development, and 
implantation resources in specific basins on an orderly five year rotating basis.  
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Total Maximum Daily Load (TMDL) 

The maximum amounts of a pollutant that can enter a waterbody without exceeding 
water quality standards for its designated use. The State must develop TMDLs for 
streams on the 303(d) list and a plan to reduce pollution in the impaired water bodies.  

The Georgia River Basin Management Planning process provides the framework 
for the long-terms schedule for developing TMDLs for 303(d) listed segments. The 
proposed schedule and its details can be found on the Georgia EPD website under Georgia 
River Bain Management Planning. 

Georgia Erosion and Sedimentation Control Act 

Georgia’s Erosion and Sedimentation Control Act (ESCA) is a state program to protect 
Georgia waters from soil erosion and sediment deposition. The ESCA requires permits for 
non-exempt “land disturbing activities” for disturbed areas of more than 1 acre in 
jurisdictions of local issuing authorities. In jurisdictions where there is no local issuing 
authority (LIA) “land disturbing activities” for disturbed areas of more than 1 acre are 
regulated under the NPDES General Storm Water Permits.  

For most streams in the State, no development is allowed within 25 feet of the stream. For 
trout streams, the buffer width required is 50 feet. If a developer wants to encroach into 
a buffe zone, State approval is required. Although ESCA provides for the delegation of the 
program from the State to local governments, local governments do not have the authority 
to grant variances to the buffer requirements.  

The Metropolitan River Protection Act 

This Act establishes a 2000 ft. protection corridor along the Chattahoochee River and its 
impoundments for 48 miles between Buford Dam and Peachtree Creek. Like ESCA, land 
disturbing activity is monitored in the Corridor to minimize adverse impacts of 
development on water quality.  

State Water Plan  

The Georgia Comprehensive State-wide Water Management Plan (State Water Plan), 
adopted by the General Assembly in 2008, provides for the following: 

❖ The Georgia Environmental Protection Division (EPD) to conduct water resource 
assessments to determine how much water we have in Georgia and how much 
pollution the waterways can handle before water quality unacceptably degrades; 

❖ The creation of regional water planning councils to prepare recommended Water 
Development and Conservation Plans to characterize the water needs for each 
region as those needs relate to the needs of adjacent regions and the preferred 
management practices to use in each region to close any “gaps” between water 

https://epd.georgia.gov/watershed-protection-branch/georgia-river-basin-management-planning
https://epd.georgia.gov/watershed-protection-branch/georgia-river-basin-management-planning
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capacities and water needs. The Water Development and Conservation Plans are 
to be finalized and adopted by EPD by June 30, 2011. After adoption, all EPD 
permits and Georgia Environmental Facilities Authority grants and loans for water 
projects must be guided by the Plan;  

❖ Regional water planning guidance, including the development by major water use 
stakeholders of a Water Conservation Implementation Plan; and, 

❖ Water quality and water supply permitting decisions to be made by EPD in 
accordance with the State Water Plan.   

For more information on the State Water Plan, visit the EPD webpage for Georgia Water 
Planning. 

State Waters 

“Any and all rivers, streams, creeks, branches, lakes, reservoirs, ponds, drainage 
systems, springs, wells, and other bodies of surface and subsurface water, natural or 
artificial, lying within or forming a part of the boundaries of the state, which are not 
entirely confined and retained completely upon the property of a single, individual, 
partnership, or corporation”. 

Public Access to Waterways in Georgia 

For a waterway to be free to the public for use in boating, fishing, and other uses, it must 
be deemed a “navigable” waterway (See Official Code of Georgia Section 44-8-5).  

Navigable Streams 

Ones which can transport boats loaded with freight in the regular course of trade either 
for the whole or part of the year.  

This definition excludes the rafting of timber or the transporting of wood in small boats 
as “freight”.  

If a stream or river is deemed non-navigable, then the owner of the land on either side of 
the waterway has exclusive fishing and navigation rights to the middle of the waterway. If 
one owner owns land on both sides of the waterway, then such owner has exclusive fishing 
and possession rights, whereby he or she can exclude all others from using the river or 
stream.  

If a river is deemed navigable, the public may pass upon it as it would any public highway. 
The rights of the owner of land along a navigable waterway extend only to the low-water 
mark in the streambed, The public’s fishing rights on such a river or stream extend to the 
low-water mark of the river or stream.  

https://waterplanning.georgia.gov/
https://waterplanning.georgia.gov/
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Local Ordinances 

All local governments have ordinances and/or regulations that may help maintain the 
water quality of local streams. For example, many counties have regulations on zoning, 
septic tank maintenance, and activities that affect erosion and sedimentation. In some 
instances, local ordinances may be more stringent that State law.  

Wetland Trends in Georgia 

The loss of wetlands has become an issue of increasing concern because of associated 
adverse impacts to flood control, water quality, aquatic wildlife habitat, rare and 
endangered species habitat, aesthetics, and recreation. Historically, we have often treated 
wetlands as “wastelands” that needed “improvement”. Today, “swamp reclamation” acts 
are no longer funded or approved by Congress, but increasing suburban sprawl now 
accounts for continued wetland losses annually.  

Georgia’s total wetland area covers an estimated 20% of the State landscape. This total 
(7.7 million acres) includes approximately 367,000 acres of estuarine wetlands and 7.3 
million acres of palustrine wetlands (forested, scrub-shrub, and emergent wetlands). A 
net wetland loss due to conversion of approximately 78,000 acres was estimated for the 
seven year period between 1975 and 1982, while timber harvesting altered 455,000 acres.  

Dredge and fill activities in freshwater and coastal tidal wetlands are regulated in Georgia 
by the U.S. Army Corps of Engineers (COE) in coordination with the DNR through a joint 
permitting and public notice procedure. The State may also require additional permits for 
activities in salt marshes and marine water bottoms. These permit activities are 
coordinated through the DNR CRS. Enforcement of various noncompliance activities or 
permit violations may be pursued by DNR, COE, or U.S. EPA. Normal agricultural and 
silvicultural operations are generally exempted under the CWA Section 404 regulations 
with certain conditions.  

Wetland Protection through Planning 

In Georgia, wetland uses are tied to both the state water quality standards through the 
definition of “water” or “waters of the State,” and to established criteria for wetlands 
protection (Ch. 391-3-16-01) associated with the Comprehensive Planning Act of 199 
(O.C.G.A. 12-2-).  

“Water” or “Waters of the State” (Ch. 391-3-6) 

“Any and all rivers, streams, creeks, branches, lakes, reservoirs, ponds, drainage 
systems, springs, wells, wetlands, and all other bodies of surface or subsurface water, 
natural or artificial, lying within or forming a part of the boundaries of the State which 
are not entirely confined and retained completely upon the property of a single 
individual, partnership, or corporation." 
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The Comprehensive Planning Act requires all local governments and Regional 
Development Centers to recognize or acknowledge the importance of wetlands for the 
public good in the land use planning process. All local governments (municipalities and 
county governments) were required, beginning in 1990, to meet minimum criteria for 
wetland use and protection. Each government is required to map wetlands using DNR or 
NWI maps and describe how wetlands will be protected from future development.  

Freshwater Wetlands (Wetlands Protection Criteria) 

“Areas that are inundated or saturated by surface or groundwater at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs, and similar areas" (33 CFR 32.93). 

This definition is not intended to include coastal marshlands or tidal salt marshes as 
defined by the state Coastal Marshlands Protection Act. The minimum area of wetlands 
to be identified in land use planning is not to exceed five acres.  

Additional Wetlands Protection Activities 

In addition to land use planning, Georgia is protecting its wetlands through land 
acquisition, public education, wetland restoration, and regulatory programs. The state 
maintains monitoring and enforcement programs for estuarine marshes under authority 
of the Coastal Marshlands Protection Act of 1970. Monthly or bimonthly over-flights are 
made of the Georgia coastline to find potential violations. Restoration and penalties are 
provided for in the Act. No similar monitoring or enforcement programs are maintained 
for freshwater wetlands by the State apart from interaction with the COE in some 
regulatory matters. Additional protection to wetlands is provided either directly or 
indirectly by the statures listed below and described in various sections of this manual. 
These state laws are as follows: 

❖ Coastal Marshlands Protection Act 
❖ Shore Protection Act 
❖ 401 Water Quality Certification 
❖ Water Quality Control Act 
❖ Groundwater Use Act 
❖ Safe Drinking Water Act 
❖ Erosion and Sedimentation Control Act 
❖ Metropolitan Rivers Protection Act 
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