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S E C T I O N  8

Water Quality Monitoring Plan

Purpose and Objectives
The purpose of the monitoring plan and associated standards and methodologies is to
provide for comprehensive and consistent watershed-based water quality monitoring
across the District that can assist in identifying water quality impairments and improve-
ments, and can be used to help evaluate the effectiveness of the District-wide Watershed
Management Plan (WMP). The recommendations included in this plan also are intended
to help local governments meet their existing regulatory monitoring requirements,
including those of the Phase I National Pollutant Discharge Elimination System
(NPDES) Municipal Separate Storm Sewer System (MS4) stormwater program, Georgia
Environmental Protection Division (GAEPD) watershed assessment plans, and Total
Maximum Daily Load (TMDL) program. Specific objectives of this monitoring include:

• Documenting Water Quality Improvements and Effectiveness of the Watershed
Management Program — The goal of the District-wide WMP is to maintain or
improve water quality and watershed conditions within and downstream of the
District. The monitoring will be designed to allow managers to determine the extent
to which the recommended management strategies are helping to meet this goal. The
Long-Term Ambient Trend Monitoring aspect of this District-wide WMP is designed
to collect the data needed to document stream improvements and any pollutant
reduction that can be attributed to the watershed management program.

• Identifying Streams Requiring Further Action - A number of streams within the
District have been identified in the Characterization Report (CH2M HILL, 2002) as
not meeting their designated use. Continuous monitoring is needed on a local scale
to determine whether other stream segments may need further site-specific actions
or resolution of problems found before further action is taken. In addition, verifica-
tion sampling will need to be done to confirm that each of the segments on the
303(d) list was included appropriately. TMDLs currently exist throughout the
District, primarily for fecal coliform bacteria, dissolved oxygen (DO), and metals.

The following sections summarize the proposed water quality monitoring plan
elements. Table 8-1 provides an overview of the monitoring plan elements and
responsibilities.
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TABLE 8-1
Summary of Water Quality Monitoring Plan Elements and Responsibilities
Metropolitan North Georgia Water Planning District Watershed Management Plan

Responsible
Entity

Program Element Frequency Methodology/Approach 5

Local Government
Long-Term Ambient Trend
Monitoring

Six flow-weighted composite.
1 baseflow and 3 wet weather
samples collected during both
the summer (May–October)
and winter (November–April)
seasons.

1 Automated sampling --
Composite hydrograph sampling
triggered by data loggers
2 EWI/EDI1 composite-grab
sampling
3 Clean metal Method 1669

Dry Weather Illicit Discharge
Screening

Annual Inspections Rotate sites as necessary based
on data collected through water
quality sampling

Commercial/Industrial
Inspection Program

Annual Inspections Inspect a minimum of 5% of
relevant industries/commercial
operations each year

Watershed Assessment
Monitoring

New source or expansion of
water treatment and/or
wastewater treatment facility
discharge.

Water quality and biological
monitoring watershed approach

Monitoring for Assessing
TMDL Implementation and
Delisting

As specified in the TMDL
Implementation Plan

Sample for 303(d)/305(b) listed
constituents

Biological and Habitat
Assessments

Every 5 Years on a rotating
basis

GAEPD/Wildlife Resources
Division (WRD) methodology

Regional Interjurisdictional
US Geological
Survey (USGS)3

Regional Network/Mainstem
Monitoring

1. Approximately Monthly2

2. Continuous
2. Real-time flow and water quality
gages

Rain-Event-Driven Composite hydrograph sampling
triggered by data loggers at real-
time gages

District Best Management Practice
(BMP)/Restoration Project
Effectiveness

Project-Dependent Project-Dependent4, conducted by
academic institutions

Database Development and
Management

Continuous See discussion below under “Data
Transfer and Database
Management”

1 EWI/EDI – Equal Width Integrated and Equal Depth Integrated
2 Sampling focused on wet weather events and, therefore, may not be conducted monthly. A total of approximately 12
events should be sampled over a year.
3 The USGS monitoring gages and sampling will be funded by GAEPD.
4 Project-specific plans will be prepared to evaluate effectiveness of new BMPs or restoration projects.
5 A summary of the Standards and Methodologies for the methodology/approach is provided below under “Standards and
Methodologies.”

The intent of this plan is to consolidate as many of the current monitoring requirements
as possible into a larger, comprehensive program that could provide consistency in
methodology and effort across the District, while meeting the goal noted above.

Implementation of the recommended Water Quality Monitoring Plan would meet the
requirements for evaluation of the effectiveness of the overall District-wide WMP for the
District as well as the MS4 program requirements for stormwater outfall sampling
(Table 8-2). The long-term ambient trend and wet weather monitoring would also
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TABLE 8-2
Water Quality Monitoring Plan Summary and Comparison with Requirements
Metropolitan North Georgia Water Planning District Watershed Management Plan

Monitoring Requirements

Program Element

District-wide
WMP

Effectiveness
MS4

Program 1
TMDL

Implementation

Long-Term
Ambient

Trend
Analysis

Local Government-Based Monitoring

Long-Term Ambient Trend Monitoring X X X X

Dry Weather Illicit Discharge Screening X X

Commercial/Industrial Inspection
Program

X X

Watershed Assessment Monitoring X X

Monitoring for Assessing TMDL
Implementaton and Delisting Streams

X X

Biological/Habitat Assessment X X X

Regional/Interjurisdictional Monitoring Activities

Regional Network/Mainstem
Monitoring

X X

BMP Practice/Restoration Project
Effectiveness

X X

Database Development and
Management

X X

1NPDES Phase I MS4s

address the TMDL implementation monitoring requirements and the need for data to
evaluate long-term trends in water quality. It should be noted that many of the local
governments in the District may have long-term ambient monitoring programs that are
required by existing NPDES permits and that these plans may require a greater level of
effort (either in the number of sampling stations or sampling events) than the
recommendations included in the District-wide WMP.

The water quality monitoring plan is directed at streams and rivers within the District.
The Corps of Engineers, USGS and GAEPD are responsible for Water Quality
Monitoring in lakes in the District and the surrounding region. The District should
obtain the lake monitoring data for all major lakes in the District and immediately
downstream of the District and include the data in the District-wide water quality
monitoring database. This would include Lake Lanier, Lake Allatoona, Lake Oconee,
Lake Jackson and West Point Lake.
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Local Government-Based Monitoring

Long-Term Ambient Trend Monitoring
Monitoring for long-term ambient trends in water quality provides a means of
demonstrating progress toward water quality goals. As the District-wide WMP is
implemented, changes in water quality will result. Local governments will be able to
demonstrate the effectiveness of the program through long-term changes in water
quality. These data also can be used to develop future actions to better address changing
conditions within the District.

Long-term monitoring will be performed at permanent sampling locations throughout
the District. Samples may be collected by using either automated sampling devices or
EWI/EDI grab sampling at a given location. The number of samples collected and the
parameters evaluated will be the same regardless of the method used.

Sampling Stations
Permanent sampling locations should be chosen to ensure that data which are
representative of conditions in a stream reach will be obtained. Efforts should be made
to sample representative, homogeneous water columns that are comparable over time.
Strategic station location can also serve to monitor long-term ambient trends in waters
affected or unaffected by human activities. Using data from these stations, information
can be obtained on changes in water quality due to phenomena such as atmospheric
deposition, point source discharges, and nonpoint source impacts. Long-term monitor-
ing also helps identify violations of water quality standards and provides background
information for permit writers. To promote consistency in sampling across the District,
the following guidelines are recommended for siting long-term water quality stations:

• Major streams should be monitored near the entry to or exit from important land use
areas and jurisdictional boundaries. Additional stations should be established at
critical stream reaches where water quality is known or suspected to change.

• Existing sites should be used (where appropriate) to preserve the "historical record"
and facilitate trend evaluation.

• Ambient station locations should be evenly distributed throughout District
ecoregions to make the data more useful in assessing broad trends such as those
associated with atmospheric deposition. (Ecoregion boundaries delineate areas with
similar land use, physiography, potential natural vegetation, and soils).

• There is no minimum watershed size for water quality monitoring. However,
stations for biological sampling should be located in perennial streams unless the
biotic community data are adjusted for comparison with perennial stream data and
GAEPD reference criteria. Maximum watershed size may be limited to 12-digit
Hydrologic Unit Codes (HUCs).

• Monitoring sites and equipment should be reasonably accessible from nearby roads,
but should not be influenced by unnatural physical conditions associated with a
crossing such as large pools or road runoff.
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• Monitoring location siting should take into consideration proximity to point source
discharges (e.g., wastewater treatment facilities, NPDES permits, Toxics Release
Inventory System [TRIS] sites, etc.); comparability of physical habitats; water supply
intakes; solid waste facilities (landfills); land application system sites; and sewer and
septic service areas.

The suggested number of permanent sampling stations installed is based on a county
population rate of 1 station per 50,000 persons. Table 8-3 lists the number of possible
sampling stations that each county will be responsible for based on 2000 population
estimates. The number of sampling stations ranges from a minimum of 2 for several
counties to a maximum of 17 in Fulton County. It should be noted that many of the
counties in the District have already submitted monitoring plans to the GAEPD as part
of their NPDES permitting process for existing or new wastewater discharges. In several
cases, these county-developed monitoring plans for compliance with watershed protec-
tion planning requirements include a higher number of sampling stations. Local govern-
ments will be expected to establish the number of stations previously approved by
GAEPD. Also, the minimum number of stations will be increased as the population
changes in a given county. The sampling plans will be revised every 5 years to coincide
with the recommended 5-year schedule for updates to the District-wide WMP.

TABLE 8-3
Long-Term Ambient Trend Water Quality Sampling Stations Based on 2000 Population Estimates
Metropolitan North Georgia Water Planning District Watershed Management Plan

County 2000 Population Number of Stations
Bartow 76,019 2

Cherokee 141,903 3
Clayton 236,517 5
Cobb 607,751 13

Coweta 89,215 2
DeKalb 665,865 14
Douglas 92,174 2
Fayette 91,263 2
Forsyth 98,407 2
Fulton 816,006 17

Gwinnett 588,448 12
Hall 139,277 3

Henry 119,341 3
Paulding 81,678 2
Rockdale 70,111 2
Walton 60,687 2

Automated Sampling Methods
Automated sampling methods are designed to collect a flow-weighted sample from a
fixed location in the stream. The use of automated samplers is suggested for larger
streams that cannot be safely accessed, especially during storm flows. However, they
may also be installed on smaller streams if there is enough flow during a typical storm
event to trigger the device. Prior to sampling, a stage discharge relationship must be
developed at each station (see Standards and Methodologies section). To provide
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consistency in sampling within the District boundaries, the following guidelines,
summarized from the Atlanta Regional Commission (ARC) Phase I program (ARC,
2000), will be used for long-term ambient water quality sampling:

• Flow-weighted composite water samples will be collected six times per year for wet
weather events. Three of these samples are to be collected in the summer (May-
October) season and three in the winter (November-April) season. The samples are
to be collected over the storm hydrograph. Representative wet weather events
require a minimum precipitation of 0.3 inch. Additionally, a minimum period of
72 hours is required between each wet weather event sampled to ensure that the
events are discrete and the water quality parameters are associated with the event
sampled.

• Baseflow samples will be collected twice per year during dry weather. One of these
samples is to be collected in the summer (May-October) season and one in the winter
(November-April) season. Dry weather sampling cannot occur until 72 hours
following a wet weather event that produces less than 0.1 inch of precipitation. Dry
weather baseflow sampling is to be conducted by either manually operating the
composite sampler or collecting a grab sample at the sampling station.

• Grab samples for fecal coliform analysis will be collected 16 times per year. Four
samples are to be collected over a 30-day period (at intervals not less than 24 hours)
during each of the following quarters: May-July, August-October, November-
January, and February-April. Each set of four samples will be used to calculate a
geometric mean, per State guidelines.

• Samples are to be analyzed for dissolved and total recoverable metals (cadmium,
copper, lead, and zinc) and will be collected during both wet and dry events. Two of
these samples (one wet and one dry) will be collected and analyzed using US
Environmental Protection Agency (EPA) clean sampling techniques (Method 1669,
Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria Levels).
Although use of automated samplers does not strictly comply with the “clean
sampling” procedures in the EPA methods, water quality samples collected with
automated samplers should be analyzed using the “clean metals” analytical
procedures to assure the most accurate estimate of actual metals concentrations. For
wet weather, the dissolved metal fraction may be calculated using total recoverable
metals, total suspended solids (TSS), and hardness measurements.

EWI/EDI Grab Sample Collection Methods
The Equal Width-Integrated and Equal Depth-Integrated (EWI and EDI) grab sampling
methods are used to collect discharge-weighted, depth-integrated, isokinetic samples.
The procedures for collecting EWI and EDI samples are described in Edwards and
Glysson (1998). When either method is used, the resulting samples contain a discharge-
weighed concentration and provide a better representation of the total loading of a given
parameter across a stream or river. This information is critical for evaluating the effec-
tiveness of the watershed management program and for developing and implementing
TMDLs. The grab sampling methods are suggested for small and medium streams and
where samples during flooding can be collected without danger of injury.
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Measurement of stream flow during sampling events is important for estimating total
pollutant loadings for that stream or tributary. Therefore, a stage-discharge rating curve
should be developed at each station and flow should be recorded when water quality
samples are taken. In addition, sampling should be conducted on the rising limb of the
hydrograph and as close to the peak as possible to more accurately estimate pollutant
loadings during wet weather events.

To provide consistency in sampling within the District boundaries, the following
guidelines (which are consistent with the automated sampling procedures above) are
recommended for long-term ambient water quality sampling:

• Water samples will be collected six times per year for wet weather events, using the
EWI/EDI methods. Three of these samples will be collected in the summer (May-
October) season and three in the winter (November-April) season. The samples are
to be collected over the storm hydrograph. Representative wet weather events
require a minimum precipitation of 0.3 inch. Additionally, a minimum period of
72 hours is required between each wet weather event sampled to ensure that the
events are discrete and the water quality parameters are associated with the event
sampled.

• Baseflow samples will be collected twice per year during dry weather. One of these
samples is to be collected in the summer (May-October) season and one in the winter
(November-April) season. Dry weather sampling cannot occur until 72 hours
following a wet weather event that produces less than 0.1 inch of precipitation. Dry
weather baseflow sampling is to be conducted by either manually operating the
composite sampler or collecting a grab sample at the sampling station.

• Grab samples for fecal coliform analysis will be collected 16 times per year. Four
samples are to be collected over a 30-day period (at intervals not less than 24 hours)
during each of the following quarters: May-July, August-October, November-
January, and February-April. Each set of four samples will be used to calculate a
geometric mean, per State guidelines.

• Samples are to be analyzed for dissolved and total recoverable metals (cadmium,
copper, lead, and zinc) and will be collected during both wet and dry events. Two of
these samples (one wet and one dry) will be collected and analyzed using EPA clean
sampling techniques (Method 1669, Sampling Ambient Water for Trace Metals at
EPA Water Quality Criteria Levels). For wet weather, the dissolved metal fraction
may be calculated using total recoverable metals, TSS, and hardness measurements.

Illicit Discharge and Illegal Connection Screening
Screening for and identification of illicit discharges are designed to identify potential
sources of water quality impairment. All local governments will be required to perform
screening of stormwater outfalls in their jurisdiction to look for dry weather flows and
illicit discharges and to conduct inspections of commercial and industrial sites to deter-
mine if appropriate stormwater controls are in place and those controls are operating as
intended. These activities are designed to help meet the local government requirements
under the Phase I and II NPDES MS4 stormwater programs.
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Illicit discharges enter receiving waters through illegal dumping and/or illicit
connections. Illegal dumping occurs when unauthorized pollutants are disposed of
through existing legal connections to the MS4s. This activity can be direct (e.g., dumping
into drains, ditches, or an open waterway) or indirect (e.g., storing pollutants in areas
where leaking containers flow into the MS4). Illicit connections, on the other hand, are
physical connections that allow unauthorized discharges to drain directly into the MS4
(e.g., connections between storm drains and sanitary sewers).

Identification of illicit discharges is designed to meet Phase I and II NPDES
requirements and identify potential sources of stream impairments. Two alternative
approaches may be used for this screening: either dry weather outfall screening or
streamwalk surveys.

Dry Weather Outfall Screening
Samples for outfall screening should be collected from the outfalls on the updated list of
prioritized outfalls once a year. The local governments should select these locations
based on the potential for illicit discharges. The samples should be collected once a year
during dry weather flow conditions. Dry weather flow conditions are defined as flow
conditions having a rainfall of less than 0.1 inch per day for at least 72 hours. This
criterion will ensure that no flows are sampled that may have resulted from wet weather
events. The ARC guidelines should be followed to prioritize stormwater outfalls within
a jurisdiction for dry weather screening of potential illicit connections.

The number of outfall screening sites is based on a county population rate of 1 site per
5,000 persons. Table 8-4 lists the number of outfalls that should be examined annually in
each county based on 2000 population estimates. Using this population criterion, the
number of annual outfall inspection sites ranges from a minimum of 13 in Walton
County to a maximum of 164 in Fulton County. Inspections will take place quarterly,
and to provide comprehensive screening of outfalls, sites will be rotated on an annual
basis. This approach to outfall dry weather screening investigations is designed to be
responsive to current and future conditions. Samples should be collected from the out-
falls on the updated list of prioritized outfalls once a year. The local governments should
select these locations based on the potential for illicit discharges. The samples should be
collected once a year during dry weather flow conditions. Dry weather flow conditions
are defined as flow conditions having a rainfall of less than 0.1 inch per day for at least
72 hours. This criterion will ensure that no flows are sampled that may have resulted
from wet weather events.
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TABLE 8-4
Number of Outfall Screening Sites Based on 2000 Population Estimates
Metropolitan North Georgia Water Planning District Watershed Management Plan

County 2000 Population Number of Screening Sites
Bartow 76,019 16

Cherokee 141,903 29
Clayton 236,517 48
Cobb 607,751 122

Coweta 89,215 18
DeKalb 665,865 134
Douglas 92,174 19
Fayette 91,263 19
Forsyth 98,407 20
Fulton 816,006 164

Gwinnett 588,448 118
Hall 139,277 28

Henry 119,341 24
Paulding 81,678 17
Rockdale 70,111 15
Walton 60,687 13

Not all dry weather flows to MS4s are due to an illicit discharge. The following
examples of normal MS4 flows were identified from Phase I studies:

• Water line flushing
• Rising groundwater
• Lawn watering
• Discharges from foundation drains
• Landscape irrigation
• Discharges from footing drains
• Irrigation water
• Water from crawl spaces
• Diverted stream flows
• Air conditioning condensate
• Springs
• Individual residential car washing
• Discharges from potable water sources
• De-chlorinated swimming pool discharges
• Street wash water
• Uncontaminated groundwater infiltration
• Uncontaminated pumped groundwater
• Riparian habitat and wetland flows

Therefore, the discharge must be checked to determine if it poses a potential for
degradation of water quality and/or is a potential violation of water quality standards.

To provide consistency in sampling within the District boundaries, the ARC Phase I
sampling guidelines are recommended for illicit discharge sampling (ARC, 2000). There
are three components of the recommended dry weather monitoring:
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• Field screening observations
• Field screening analytical monitoring
• Laboratory analytical monitoring

Field screening observations include site descriptions and a series of qualitative (mainly
visual) observations of physical and biological conditions at the site. Field screening
monitoring includes measurement of several in-situ water quality parameters and flow.
The analytical monitoring component involves the collection of samples for a more
extensive laboratory analysis of primarily pollutants and bacteriological water quality
parameters. The presence of abnormal conditions in any of the three dry weather moni-
toring components is justification for initiating a more detailed pollutant source iden-
tification investigation. See Standards and Methodologies below for a list of parameters
and sampling methods for each component.

Streamwalk Surveys
As an alternative to the dry weather outfall screening described above, the counties may
initiate Streamwalk surveys that involve an annual pedestrian reconnaissance of 10 per-
cent of the stream miles in a jurisdiction. The streamwalk will be conducted during dry
weather (at least 72 hours since last rainfall event) or base flow conditions. During the
annual streamwalk, an inventory of all the pipes, outfalls, and ditches will be compiled.
Field screening observations include a site description and a series of qualitative (mainly
visual) observations of physical and biological conditions at the site.

If a dry weather discharge is located, field screening monitoring would by initiated
including the measurement of in-situ water quality parameters such as DO, tempera-
ture, pH, and conductivity. The analytical monitoring component involves the collection
of samples for a more extensive laboratory analysis of primarily pollution-causing and
bacteriological water quality parameters. The presence of abnormal conditions in any of
the three dry weather monitoring components is justification for initiating a more
detailed pollutant source identification investigation. See Standards and Methodologies
below for a list of parameters and sampling methods for each component.

Commercial/Industrial Inspections
Discharges from industry and business may come from a variety of sources, including
process wastewater, wash waters, and sanitary wastewater. Facilities that receive
NPDES stormwater permits are usually required to include documentation that the
stormwater collection system has been tested or evaluated for the presence of non-
stormwater discharges. To ensure that only stormwater is being discharged into the
storm drain system from a commercial/industrial site, counties will institute a process
that includes site inspections and follow-up sampling as necessary. At least 5 percent of
relevant businesses or Standard Industrial Classification (SIC) codes will be inspected
annually. The visual inspection will include locating industrial discharges to the MS4 or
local waters using visual observation and pipeline schematics. If deemed necessary, field
testing, sample collection, and laboratory analysis of any flows can be performed. The
process of identifying, testing, and eliminating industrial/business illicit connections
will be documented, including recording the location of the connection, the date of
testing, and the method used to remove the connection.



Section 8: Water Quality Monitoring Plan

DISTRICT-WIDE WATERSHED MANAGEMENT PLAN-FINAL 8-11
SEPTEMBER 2003

Monitoring for Assessing TMDL Implementation and
Delisting
The Clean Water Act requires that each state establish TMDLs for the pollutants of
concern (33 USC §1313), in accordance with a priority ranking, for impaired waterbodies
as listed on the 303(d) list. Specifically, for waterbodies on the 303(d) list, states,
territories, and authorized tribes must develop TMDLs that will achieve water quality
standards, allowing for seasonal variations and an appropriate margin of safety.

The Water Quality Monitoring Plan is an important component of the overall TMDL
process because it provides the information necessary to make adjustments to the
overall assessment and numeric targets and to assess progress towards attainment of the
desired future conditions as expressed by the numeric targets. Sampling protocols and
frequency of sampling will vary depending on the pollutant and watershed conditions.
The objectives of TMDL monitoring include:

• Determine compliance with regulations. Identify how much higher the actual loads
are than the target loads (sometimes referred to as “tolerable loads”).

• Identify the sources of major loadings, if the waterbody is not in compliance.

• Determine if BMPs are needed and if existing BMPs are working to bring the
waterbody back into compliance

The GAEPD has developed sampling protocols for listing and delisting streams that will
be followed to assure consistency and quality of the data used in evaluating compliance
with State water quality standards (GAEPD, 2002b). See Standards and Methodologies
below for a summary of these protocols. Stream segment-specific implementation plans
are being developed by GAEPD with assistance from the Regional Development Centers
(RDCs) and local stakeholders. Local governments are involved in developing these
implementation plans and will be responsible for initiating final recommended water
quality sampling. In addition, local governments are responsible for evaluating the
effectiveness of the recommended TMDL implementation plans and determining when
the water quality standards are achieved.

Biological/Habitat Assessment
The approach to biological monitoring is to collect and evaluate biological data using
standard metrics that are appropriate for Georgia streams to identify trends in the
integrity of the stream and watershed. In counties that have conducted biological and
habitat assessments as part of watershed assessment studies, this sampling will be a
continuation of those programs in support of their watershed assessment requirements.
In counties that have not conducted a watershed assessment, these studies can be used
in meeting future watershed assessment requirements.

Sampling will be performed on a rotation basis in all county watersheds over a 5-year
period. A minimum of one station per 12-digit HUC will be identified within each
county. Sampling at these stations should be rotated each year so that all of the stations
would be assessed within 5 years.
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Selected stations should be evaluated for the following to detect trends in biotic integrity
and assess the streams’ status relative to the “Fishing” use designation:

• Habitat
• Benthic Macroinvertebrates
• Fish

Biological monitoring and analysis for benthic macroinvertebrates and habitat will
follow Georgia Department of Natural Resources (GADNR) Standard Operating
Procedures (SOP) as specified in the Georgia Rapid Bioassessment Protocol (GRBP)
(GAEPD, 2002c). Fish sampling and analysis will follow GADNR SOP for Conducting
Biomonitoring on Fish Communities in the Piedmont Ecoregion of Georgia (GAEPD,
2000). See Standards and Methodologies below.

Regional/Interjurisdictional Monitoring Activities
Beyond the water quality monitoring activities undertaken by the local governments,
regional monitoring efforts—particularly on interjurisdictional waters and mainstem
rivers—are important to the regional assessment of the District-wide WMP. In addition,
there is currently a need for more information on the effectiveness of various BMPs and
restoration methods that research studies can provide. Given the nature of these
activities, it is recommended that they be carried out through District coordination. The
details of each are described below.

Regional Network/Mainstem Monitoring
A regional network of real-time flow and water quality stations on interjurisdictional
waters and main-stem rivers would help provide key information on continuous water
quality conditions within and downstream of the District. It is recommended that the
USGS supplement the existing network of ambient monitoring stations that it operates
and maintains. The USGS has evaluated the existing monitoring stations and has recom-
mended 23 new or modified stations (see Figure 8-1). The additional stations may be
phased in as funding permits. These locations are preliminary, and meetings of the
Technical Coordinating Committee (TCC), GAEPD, and USGS will be set up to prioritize
and site new station locations, as well as to develop an interim strategy for funding the
regional network.

BMP/Restoration Effectiveness Studies
Currently only a limited amount of data exist on the effectiveness of various stormwater
controls, BMPs, and restoration measures within the District. There is a consensus that
additional studies of various BMPs and restoration projects are needed to help refine
design criteria and recommend the most effective practices for use in the District. It is
recommended that the District coordinate these studies and projects, which would be
undertaken by academic institutions or contractors with grant funding.
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Data Transfer and Database Management
Data management and reporting is an integral part of any monitoring program. To
efficiently utilize available data, it is essential that a framework be in place that
facilitates data storage, retrieval, and analysis. One component of the District-wide
Water Quality Monitoring Plan will focus on managing long-term monitoring data.

It is recommended that field data collected during the program be stored in a database
usable by all entities. The data submittal should be spreadsheet-based and compatible
with software available to the majority of local governments. The data collection sheets
should be electronically transferable to allow ease of incorporation into the District-wide
database maintained by the District.

Also as part of the District-wide WMP, the project team is developing a database that
will serve as a warehouse for data collected as part of the District study. This database
will also serve as the repository for the long-term environmental data being collected by
the local municipalities. Standard protocols will be set up that will allow District staff to
import the data received from the local municipalities into the master database. Analysts
will then be able to access this database for evaluating trends within the District
watersheds.

Standards and Methodologies

Long-Term Ambient Trend Automated Sampling Methods
The long-term ambient trend water quality monitoring approach involves collecting
flow-weighted composite samples at in-stream stations using automated sampling
devices. During wet weather conditions, automated sampling facilitates the collection of
samples for water quality analysis under difficult conditions or when sampling may be
dangerous during high flows. The standards and methodologies for automated
sampling include the following:

• A stage-discharge relationship will be established at each permanent station for the
collection of flow-weighted composite samples.

• Representative wet weather events require a minimum precipitation of 0.3 inch.
Additionally, a minimum time of 72 hours is required between each wet weather
event sampled. Dry weather sampling cannot take place until after 72 hours with
less than 0.1 inch of precipitation after a wet weather event.

• Samples collected during both wet and dry weather will be analyzed for the
following parameters: 5-day biochemical oxygen demand (BOD5) chemical oxygen
demand (COD), TSS, total dissolved solids (TDS), total Kjeldahl nitrogen (TKN),
nitrite plus nitrate nitrogen (total oxidized nitrogen), hardness, total phosphorus,
dissolved phosphorus.

• Samples to be analyzed for dissolved and total recoverable metals (cadmium,
copper, lead, and zinc) will be collected during both wet and dry events. Two of
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these samples (one wet and one dry) will be collected and analyzed using EPA clean
sampling techniques (Method 1669, Sampling Ambient Water for Trace Metals at
EPA Water Quality Criteria Levels). For wet weather, the dissolved metal fraction
may be calculated using total recoverable metals, TSS, and hardness measurements.

• Grab samples for fecal coliform analysis will be collected 16 times per year. Four
samples are to be collected over a 30-day period (at intervals not less than 24 hours)
during each of the following quarters: May-July, August-October, November-
January, and February-April. Each set of four samples will be used to calculate a
geometric mean, per State guidelines.

The standard methods and parameters monitored for automated sampling are
consistent with those of the ARC water quality trend detection and stormwater Phase I
elements (ARC, 2000).

Long-Term Ambient Trend Composite Grab Sampling
Methods
EWI/EDI Grab Sample Collection Methods
Composite grab sampling may be used as an alternative to automated sampling or as a
component of wet and dry weather sampling. It involves collecting a depth-integrated
grab sample using either an Equal Width Integrated and Equal Depth Integrated (EWI
or EDI) sampling method. The EWI and EDI methods provide a composite sample that
represents the discharge-weighted concentrations of the stream cross section being
sampled. The procedures for collecting EWI and EDI samples are described in Edwards
and Glysson (1998). Rather than calibrating a stage-discharge relationship, an isokinetic,
depth-integrated, discharge-weighted sample is collected. The standards and
methodologies for automated sampling include the following:

• Representative wet weather events require a minimum precipitation of 0.3 inch.
Additionally, a minimum time of 72 hours is required between each wet weather
event sampled. Dry weather sampling cannot take place until after 72 hours with
less than 0.1 inch of precipitation after a wet weather event.

• Samples collected during both wet and dry weather will be analyzed for the
following parameters: 5-day BOD5 COD, TSS, TDS, TKN, nitrite plus nitrate nitro-
gen (total oxidized nitrogen), hardness, total phosphorus, dissolved phosphorus.

• Samples to be analyzed for dissolved and total recoverable metals (cadmium,
copper, lead, and zinc) will be collected during both wet and dry events. Two of
these samples (one wet and one dry) will be collected and analyzed using EPA clean
sampling techniques (Method 1669, Sampling Ambient Water for Trace Metals at
EPA Water Quality Criteria Levels). For wet weather, the dissolved metal fraction
may be calculated using total recoverable metals, TSS, and hardness measurements.
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Fecal Grab Sampling Methods
Grab samples for fecal coliform analysis will be collected 16 times per year. Four
samples are to be collected over a 30-day period (at intervals not less than 24 hours)
during each of the following quarters: May-July, August-October, November-January,
and February-April. Each set of four samples will be used to calculate a geometric mean,
per State guidelines.

Dry Weather Outfall Screening
Screening for illicit discharges will be conducted at outfall locations during dry weather
conditions to ensure that only illicit flows are observed. Screening of outfalls should
include:

• Checking the observed discharge for color, turbidity, oil sheen, and odor

• Measuring the pH, temperature, and conductivity of the discharge

• Sampling any discharge for total chlorine, total copper, total phenol, and
detergents/surfactants

• Collecting grab samples for fecal coliform

The standards and methodologies for dry weather outfall screening will follow ARC
guidelines (ARC, 2000). This program component is a central element in the regional
stormwater monitoring program and was part of the 1992 Long-term Stormwater
Monitoring Program. The key modification to this element includes the addition of fecal
coliform sampling from outfalls with dry weather discharges that show indications of
contamination. Additional summary guidance on data analysis for this program element
is also presented below to assist the jurisdictions in evaluating results and determining
when to initiate further action.

The ARC monitoring report provides the protocols for performing the dry weather
outfall screenings (e.g., using the field test kits, taking grab samples, preservation
requirements). Affordable, compact, easy-to-use field test kits with appropriate reagents,
test strips/test discs, and monitoring equipment should be used for measuring the
following parameters:

• Chlorine
• Copper
• Phenols
• Surfactants (detergents)

Samples for laboratory analysis should include the screening parameters listed above
and fecal coliform. If a dry weather flow has an odor, high conductivity
(>300 micromhos per centimeter [µmho/cm]), and/or surfactants (detergents), it is
mandatory to collect a sample for fecal coliform testing. Fecal coliform is an indicator of
fecal bacteria from warm-blooded animals. Its presence in high numbers often indicates
contamination with sanitary waste, although high levels of pet waste may also produce
similar results.
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Monitoring for Assessing TMDL Implementation and
Delisting
TMDL monitoring methods will follow GAEPD requirements for listing and delisting
streams in the 303(d) program (GAEPD, 2002b). Stations established on 303(d) listed
streams will be sampled monthly for the parameters on the 303(d) list. However, sam-
pling for delisting streams may be case-specific. The sampling approach that the GAEPD
is using includes 1 year of sampling for the parameters of concern. Table 8-5 presents the
minimum sampling guidelines for listing and delisting streams.

TABLE 8-5
Minimum Sampling Guidelines for Listing and Delisting Streams
Metropolitan North Georgia Water Planning District Watershed Management Plan

Criterion Type of Sample No. of Samples
DO Instantaneous Field Reading 20 measurements within a 12-month

period (1-2 measurements per month)
pH Instantaneous Field Reading 20 measurements within a 12-month

period (1-2 measurements per month)
Temperature Instantaneous Field Reading of Water

Temperature
20 measurements within a 12-month
period(1-2 measurements per month)

Bacteria Grab 16 Samples (4 samples collected within a
30-day period over 4 calendar quarters to
calculate 4 geometric means). Note: The
30-day sampling period should not overlap
the months of April/May and October/
November due to changes in the instream
water quality standards for bacteria

Metals (including
Mercury)

Grab using Clean Sampling Techniques Note:
Samples may be analyzed for dissolved or total
recoverable metals. If dissolved is used, total
recoverable must also be analyzed and reported.
TSS and hardness must also be analyzed and
reported for every sample

2 samples (collected during one winter
season and one summer season)

Organic Chemicals
(including Pesticides)

Grab 2 Samples (collected during one winter
season and one summer season)

Flow/Precipitation If stream gage is in the vicinity of the sampling
location, a gage height must be reported. Flow
conditions at the time of sampling and recent
precipitation measurements from the US
Weather Service should be reported.

Noted for each sampling event.

Biological/Habitat Assessment
 Biological monitoring will follow standardized bioassessment protocols developed by
the GADNR (2002) and the EPA (Plafkin et al., 1989 and Barbour et al., 2000). The
bioassessment methods will consist of the following tasks:

• GADNR habitat assessment

• Benthic macroinvertebrate collection and Georgia Bioassessment Protocol (GBP)
community assessment

• Fish collection and RBP V (Index of Biotic Integrity [IBI]) community assessment

• In-situ water quality measurements
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The sampling team will consist of at least two aquatic biologists familiar with the
sampling techniques promulgated by GADNR in the Draft SOP (GADNR, 2002) and
EPA RBP (Plafkin et al., 1989 and Barbour et al., 2000). At least one individual familiar
with the site and sampling procedures will be present during each trip. Throughout the
study, standardized sampling techniques will be used to collect benthic
macroinvertebrates and fish at the sampling stations. The upstream and downstream
limits of the sampling stations will be marked with flagging tape and the downstream
limit will be permanently marked with a tree tag. The sampling reach will be divided
into four equal-size quadrants and each will be photographed. All field activities and
sampling events will be recorded on prepared field sheets.

Habitat Assessment
 Habitat assessments will be conducted following the draft SOP (GADNR, 2002). These
procedures include an evaluation of the immediate watershed, substrates, stream width,
and general water quality conditions for riffle/run and glide/pool prevalent systems.
The process involves rating each of 10 parameters included on the habitat assessment
SOP field data sheets (Table 8-6).

 TABLE 8-6
 Habitat Assessment Parameters for Riffle/Run and Glide/Pool Systems
Metropolitan North Georgia Water Planning District Watershed Management Plan

 Riffle/Run System  Glide/Pool System
 Instream Cover (fish)  Bottom Substrate/Available Cover
 Epifaunal Substrates (benthic)  Pool Substrate Characterization
 Embeddedness  Pool Variability
 Channel Alteration  Channel Alteration
 Sediment Deposition  Sediment Deposition
 Frequency of Riffles  Channel Sinuosity
 Channel Flow Status  Channel Flow Status
 Bank Vegetative Protection  Bank Vegetative Protection
 Bank Stability  Bank Stability
 Riparian Vegetative Zone  Riparian Vegetative Zone
  
 Approximately 200 meters of stream will be walked to evaluate habitat quality at each
station. For QA/QC purposes, two qualified team members will individually perform
the assessment and the results will be averaged. If the total habitat scores deviate by 30
or more points from each other, the team members will review their assessments
together and reach a consensus.

Benthic Macroinvertebrate Sampling
 Benthic macroinvertebrates will be sampled at the monitoring stations and reference
stations using qualitative techniques described in the draft SOP (GADNR, 2002)

 Sampling will be conducted over a 100- to 150-meter reach using the eight standard
qualitative sampling techniques described by Plafkin et al. (1989) Barbour et al. (2000),
and Davis and Simon (1995). These include:
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• Riffle kick net samples
• Undercut bank sweep net samples
• Coarse particulate organic matter (CPOM)/leaf pack samples
• Rock and/or log wash samples
• Sand kick net samples
• Aquatic vegetation sweeps
• Visual collections

 To maintain uniform collection, the equipment used, collection methods, site length (or
area), and unit effort will be comparable among stations. The major habitat types
(undercut banks, rocks, vegetation, sand, riffles, runs, and pools) at each site, as well as
the proportion of each habitat type sampled, will be recorded on the field sheets and will
be comparable for each station. Samples will be preserved and sent to the laboratory for
enumeration and identification.

 Benthic data will be analyzed based on assessment metrics, metric evaluation criteria,
and scores for the Georgia Piedmont region. The metrics include community,
population, and functional parameters such as:

• Taxa Richness
• Ephemeroptera, Plecoptera, Trichoptera (EPT) Index
• Indicator Assemblage Index (IAI)
• Percent Contribution of Dominant Taxon
• North Carolina Biotic Index
• Percent Shredders
• Total Habitat Score

Fish Sampling
 Fish sampling will be conducted at monitoring stations and reference stations in
accordance with RBP V (Plafkin et al., 1989 and Barbour et al., 2000) and the SOPs for
conducting biomonitoring on fish communities in the Piedmont ecoregion of Georgia
(GADNR, 2000).

 Representative habitats, including riffles, runs, and pools, will be sampled in study
reaches varying in length from 100 to 150 meters, or longer, depending on stream size
and the distribution of habitats. GADNR (2000) recommends sampling reaches equal to
35 times the mean standard width to decrease variability in IBI scores. The principal
sampling method will be electrofishing, supplemented by seining. The unit sampling
effort (i.e., backpack electroshocking minutes and time spent seining) will be comparable
among stations. Two seining methods will be used: kick sets and downstream hauls.

 Fish will be identified and enumerated in the field to the greatest extent practical, with
some voucher specimens being preserved in 10 percent formalin for laboratory confir-
mation of species identifications. Other specimens will be released alive at the collection
site. A data sheet that includes size, weight, and external anomalies of the species
collected will be completed at each station, along with detailed notes on habitat and
surrounding watershed conditions.
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 Fish data will be analyzed based on assessment metrics, metric evaluation criteria, and
IBI scores for the Georgia Piedmont region. Fish evaluation metrics (Karr et al., 1986;
Plafkin et al., 1989) are generally region-specific and may include:

Species Richness and Composition:

• Number of native fish species,

• Number of native benthic species using silt-free substrates (darters, sculpins,
madtoms, Alabama hogsucker, and jumprock species),

• Number of sunfish species (excludes bass and crappie),

• Number of native minnow (cyprinid) species,

• Number of sensitive species, and

• Proportion as tolerant species (green sunfish, mosquitofish, golden shiner, and creek
chub).

Trophic Composition:

• Proportion as omnivores,
• Proportion as insectivorous minnows (cyprinids), and
• Proportion as top carnivores (piscivores).

Fish Abundance and Condition:

• Catch per unit sampling effort (no./hr.), excluding the tolerant species,
• Proportion as gravel/crevice spawning (lithophillis) species, and
• Proportion with disease/anomalies.




