
Chapter 2

Framework For Developing The
Regional Monitoring Program

Overview

Monitoring means different things to different people:

"The continued systematic time-series observation of predetermined
pollutants or pertinent components of the ecosystem over a period of time
sufficient to determine 1) the existing levels, 2) trends, and 3) natural
variations of measured components."

(National Oceanic and Atmospheric Administration, 1979)

"To watch, observe, or check, especially for a special purpose."

(Webster's)

The Regional Monitoring Plan is designed to answer two different types of questions
about Galveston Bay. The first type of question asks "are the goals and objectives
set forth in The Galveston Bay Plan being met?" Are the regulatory agencies and
the regulated community fulfilling their commitments to The Plan? Are actions in
The Plan having the desired impact? Does The Plan need to be changed? If the
monitoring results indicate that the plan objectives are not being met, then the
actions can be modified or the objectives can be changed to reflect a better scientific
understanding about the bay.

The second type of question, which is much broader, asks "is the health of the
ecosystem changing , either for the better or the worse?" To answer this type of
question, information from the monitoring program may be used to:

• Improve our understanding of Bay systems,
• Assist in setting environmental standards, and
• Support the development of predictive tools
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Two distinct monitoring elements are needed to provide the information to answer
these questions. These monitoring elements, programmatic and environmental,
each provide information needed to evaluate The Plan at various levels. There are
three identifiable levels at which we will use monitoring information to assess plan
progress. These levels are administrative, symptomatic, and ecosystem (Figure 2-
1). Administrative monitoring, essentially a tracking function, establishes
accountability of designated lead agencies for carrying out specific actions outlined
in the plan. It is often desirable to measure non-environmental outcomes such as
changes in opinion, knowledge or behavior concerning a specific plan action. This
we are defining as programmatic monitoring conducted at a symptomatic level. The
term symptomatic monitoring is used to define the center of the monitoring
spectrum which includes both programmatic monitoring which is beyond simple
administrative action and monitoring of primary environmental stress indicators.
An example of symptomatic level monitoring would be a survey to determine if an
educational outreach program has had the desired effect on the target community.
For example in The Plan, Action NFS-15 restricts the use of marine sanitary
chemicals. A survey of boat owners could be undertaken to evaluate the level of
compliance with this action.
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Figure 2-1. Monitoring Hierarchy in the Galveston Bay Regional Monitoring
Plan.

Environmental monitoring can also be thought of in terms of levels of information.
While it can be argued that environmental monitoring evaluates outcomes, there
are two different levels at which we can conduct environmental monitoring. At one
level we measure certain parameters, stress indicators, as a measure of whether
plan actions are having an observable environmental impact. We are classifying
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this level of environmental monitoring as symptomatic in the monitoring continuum
shown in Figure 2-1. Symptomatic environmental monitoring includes such things
as reductions in point or non-point loadings, changes in ambient nutrient
concentration trends, or changes in bird nesting habitat. While these indicators
may be symptomatic of qualities we deem necessary for a healthy ecosystem, they
do not directly measure ecosystem health. Such higher level indicators, often called
response indicators, are measured as reduced human health risk from bay fish and
shellfish consumption, changes in primary productivity, or increases in reproductive
success in nesting bird populations. This hierarchy of indicators, shown in Figure 2-
1 has been modified from the Chesapeake Bay program. To demonstrate how each
component of The Plan fits into this hierarchy Figure 2-2 shows how, when we
integrate the levels of monitoring with the implementation strategies, we can see
that all Plan actions contribute to the common goal of restoring the ecosystem to
optimal health.
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Figure 2-2. Integration of plan actions, monitoring and ecosystem health.

Programmatic Monitoring

To effectively, and completely, measure the success of the program it is necessary to
establish a monitoring program which measures the success of the program in
programmatic as well as environmental measures. Plan actions are usually specific
activities designed to achieve a broader environmental objective and as such lend
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themselves to programmatic monitoring. As can be seen in Figure 2-2 it is the
implementation of Plan actions which are the basis for anticipated changes in
environmental health. Such monitoring will have two goals. First, is to monitor
those activities or outcomes which are established in The Plan. This is intended to
keep managers informed on the implementation status of various programs.
Secondly, the monitoring program must help identify which programs are, or are
not, achieving their intended outcomes. Such monitoring improves the
accountability of the program to the public and local governments. With this
information, management can redirect resources or make necessary modifications to
the actions to achieve the desired result.

The Galveston Bay Program Office will have full-time staff responsible for
monitoring action implementation and outcomes. The Galveston Bay Program
Organization Plan will be structured to mirror the Plan initiatives. Every Plan
Action will be managed by one of four organizational groups. These groups are
Water/Sediment Quality, Natural Resources Uses, Monitoring and Research, and
Public Participation. The Program will track implementation of Plan Actions,
submit annual reports of these activities, implement any actions which The Plan
delegates to the Program Office, and work with other lead agencies to develop
assessment tools to measure the effectiveness of Plan actions.

Some cases will be relatively straight forward because only a few agencies may be
responsible for implementation of a Plan Action. In other cases this is more
complex. For example, Action NPS-1 of The Plan requires that local Galveston Bay
watershed municipalities develop appropriate stormwater management plans.
There will be numerous entities responsible for individually implementing this
Action. Survey tools will be designed to track progress of such actions.

Many actions in the plan require development of educational and public outreach
programs. The Public Participation and Education Action Plan calls for an active
and involved public participation/public outreach program. For these actions we
will be concerned with monitoring for desired outcome in addition to administrative
tracking. Most public outreach actions and numerous other Plan actions such as
water conservation education (FW-6), wetlands education (HP-1,2, and 4), anti-litter
education (SD-5), and seafood safety risk communication (PH-1) may be evaluated
by surveys designed to measure the effectiveness of the educational programs in
addition to environmental monitoring. Where so delegated these survey tools will
be developed by Program Office staff.

The programmatic element of the monitoring process will include an annual review
of agency and local government implementation efforts. The Program will prepare
an annual report outlining the specific actions taken toward achieving
implementation goals. Biennial progress reports will be submitted to the Governor,
the Texas Legislature and the public.

Environmental Monitoring

Generally, environmental monitoring lends itself to assessment of plan goals and
objectives rather than specific plan actions. The environmental monitoring element
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of the Galveston Bay Regional Monitoring Plan has been developed to provide these
higher level assessments of plan success. The Regional Monitoring Plan is a
statistically sound, holistic monitoring effort designed to provide environmental
data of known quality and confidence. The Regional Monitoring Plan is designed to
collect data that can be compared to the quantifiable goals and objectives in each
action plan. It also has a larger goal of providing knowledge of bay-wide
ecosystems, their variability, and societal impacts both environmental and
ecological.

A lack of fundamental, long-term ambient information was identified by
characterization reports and Task Force members as a critical concern (Ward,
1992). These concerns will be addressed by building on existing monitoring
programs, coordinating them to eliminate duplication of effort, increasing their
scope and resolution, analyzing the data, eliminating information of dubious value,
and making the results available to a diverse set of users in a timely fashion.

Understanding that no agency's mandate is broad enough for this undertaking, the
Regional Monitoring Program seeks to promote a cooperative effort by all agencies,
organizations, and stakeholders who participate in bay monitoring activities. The
Program attempts wherever possible to integrate and expand current monitoring
activities into a comprehensive and unified monitoring plan. The plan was
developed with full participation of all interested agencies to encourage
cooperation, communication, and to maximize the potential for successful
implementation.

Principles for Building a Regional Monitoring Program

The primary purpose of the Galveston Bay Regional Monitoring Program is to
assess whether progress towards achieving Galveston Bay Plan objectives is being
made. To this end, the Galveston Bay Regional monitoring Program will provide
fundamental, long-term information that will be used to characterize the status and
long-term ambient conditions in the estuary.

The Regional Monitoring Plan has been designed to incorporate existing programs
as its foundation. Goals were to reduce duplication of effort, expand the scope of the
monitoring, and leverage resources by judicious selection of monitoring parameters.
This was accomplished through the formation of the Galveston Bay Regional
Monitoring Work Group. The Work Group membership was comprised of senior
monitoring technical experts representing all agencies with ongoing monitoring
activities in the bay area. The steps involved in the development of the monitoring
program are shown in Figure 2-3.

Several design principals determined the nature and scope of the proposed regional
monitoring program. These principals are:
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Figure 2-3. Steps in the design of the Galveston Bay Regional Monitoring
Program (modified from USEPA, 1992a).

The Regional Monitoring Program will measure the status and effectiveness
of Plan Actions.

First and foremost, Galveston Bay's Regional Monitoring Program will provide
information to measure the progress and effectiveness of implemented Plan actions.
This will be accomplished through the two monitoring elements previously
discussed. These are programmatic and environmental monitoring. Programmatic
monitoring includes the tracking of Plan implementation. An important Galveston
Bay Program staff function will be to coordinate and communicate regularly with
agencies identified as lead agencies for specific initiatives. Symptomatic
monitoring, which may be either programmatic or environmental, assesses the
effectiveness of the plan actions in measuring stressors to the ecosystem. Most
actions will be assessed in a more general way through improvements in
environmental conditions relative to identified bay problems.
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The Regional Monitoring Program will characterize the status and trends
of conditions in the bay.

Galveston Bay's Regional Monitoring Program will provide information describing
the status and long-term trends of specified biotic and abiotic resources to be
managed. Monitoring will include the collection of fundamental, long-term,
descriptive measurements of parameters that are definable and meaningful.
Sampling efforts will be coordinated to facilitate testing for meaningful correlation
among several parameters as well as trends in parameters measured over time.
The Regional Monitoring Program will monitor parameters that will allow a direct
comparison to the goals and objectives specified in The Plan. With this information,
bay managers, stakeholders, and the public can easily track the progress of The
Plan.

Whenever possible, the Regional Monitoring Program will integrate existing
monitoring efforts.

Galveston Bay's Regional Monitoring Program will incorporate existing and planned
monitoring efforts or elements from these programs to minimize duplication of
effort, maximize the development of essential information, and reduce the cost of
the monitoring effort. Where gaps exist in monitoring coverage, efforts have been
made to work with the appropriate agencies to supplement or develop the needed
monitoring.

One of the primary goals of the Regional Monitoring Work Group was the adoption
of standard parameter sets and comparable protocols for field sampling, analytical,
and Quality Assurance/Quality Control (QA/QC) methods. Performance-based
standardized sampling, analytical, and QA/QC protocols will be employed to ensure
that the data collected by different groups participating in the monitoring program
are directly comparable. Standardization and coordination of existing sampling
efforts among local, state, and federal agencies will allow long-term sharing and use
of all data collected as part of the Regional Monitoring Program.

An integral part of the Regional Monitoring Program is the development of a strong
Quality Assurance program. This will be accomplished with the Galveston Bay
Program office acting as a central figure in developing joint training programs and
participation in laboratory quality assurance programs. An example of this is the
Water Pollution Performance Evaluation Study available through the USEPA. All
laboratories in the program will participate in this nationwide quality assurance
program. The use of commercial suppliers of QA/QC samples will also be
encouraged.

Ecological indicators will be used to assess status and trends of the bay's
resources.

Measurement of all variables of all resources and all processes in the ecosystem is
not feasible. The use of measurements that indicate the condition of valued
habitats and resources, and the exposure to human stresses within habitats will
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significantly reduce the cost of the monitoring effort (Table 2-1). Galveston Bay's
Regional Monitoring Program will measure indicators to characterize:

• Condition,
• Biological response,
• Stress exposure, and
• Sources of stress

Analyses of these indicator variables will be used to assess the current status and
trends in the condition of key estuarine habitats and resources.

A multi-agency committee will be established to oversee and coordinate the
Regional Monitoring Program.

Participants in the Regional Monitoring Workshop held in June 1992, unanimously
called for the formation of a multi-agency committee to coordinate regional
monitoring and research efforts. The Monitoring Work Group was formed in
response to this call. The Monitoring Work Group is comprised of senior technical
representatives from each of the agencies currently monitoring the Bay. In addition
there is representation of agencies whose responsibilities for managing bay
resources may be impacted by the Regional Monitoring Program. In the
implementation phase the work of the Monitoring Work Group will be continued
through formation of the Monitoring Steering Committee. It is highly recommended
that the institutional membership of the current Work Group be included in this
Committee.

It is the responsibility of this Work Group to develop and recommend to the
Management Committee a final comprehensive environmental monitoring plan.
This has been accomplished wherever possible through coordination of current
monitoring activities. To accomplish this task, focus groups were formed for each of
the major monitoring components of The Plan. Actions included in this effort are
adoption of spatial and temporal sampling schemes, development of monitoring
objectives and performance criteria directed at obtaining monitoring information
required to evaluate the action plans. This included development of standard
suites of parameters, sampling protocols, analytical methods and QA/QC procedures
that will become the core of the monitoring program.

A data management strategy will be developed to ensure access to essential
monitoring information.

Monitoring data for the Galveston Bay estuary are often not readily available and
essential quality assurance information necessary to evaluate the comparability of
data sets is frequently not preserved. A centralized data and information
management system will be developed to ensure access to monitoring data. Current
monitoring programs will continue to manage data for their specific mandates and
purposes and agencies will maintain their own database systems. The focus of the
Galveston Bay DIMS will be to help make this data useful beyond these purposes.
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TABLE 2-1. DEFINITIONS OF CLASSES OF INDICATORS

Habitat indicators are physical attributes measured to characterize conditions necessary to support an organism,
population, or community. Habitat indicators are used to describe conditions within habitats, as
well as to interpret biological response and stress exposure information. For example,
measures of sediment grain size describe the physical habitat and can assist in interpreting
changes in benthic community structure.

Biological response indicators are characteristics of the environment measured to provide evidence of the
biological condition of an organism, population, community, or ecosystem. They are used to
assess the condition of valued habitats and biological resources.

Stress exposure indicators are characteristics of the environment measured to provide evidence of the occurrence
or magnitude of contact with a physical, chemical, or biological stress. These measurements
are used to identify and interpret detected changes in biological response indicators.

Stress source indicators are measurements that characterize human activities that can potentially affect changes in
stress exposure and habitat condition. These measurements are used to characterize potential
sources of stress and to assess the efficacy of specific management actions.

The system will have the following features:

Centralized storage of data and information
Standardized quality assurance reports for each data set
Easy access and use
Long term availability and flexibility
System documentation and technical support

The data management system will be in place and operational prior to initiation of
the monitoring program, and will provide the primary source of information for
graphical and written summaries of the environmental data. These summaries will
serve as tools to communicate information on the effectiveness of The Plan
management actions and to build public awareness of monitoring program results.

Framework for Developing Components of the Regional Monitoring
Program

The Galveston Bay Regional Monitoring Plan will delineate a program which is
dynamic and subject to periodic re-evaluation of design, procedures, and findings to
ensure its continued scientific credibility and its usefulness to policy makers and
the public. To carry out these functions the Regional Monitoring Steering
Committee was formed. It will be the responsibility of the Steering Committee to
ensure that this re-evaluation take place in a rigorous manner, and that changes
are made to the program as necessary. Guiding principles for the Regional
Monitoring Program Steering Committee include:

• The Steering Committee will have responsibility for 1) review and
modifications to monitoring elements, 2) creating new monitoring program
elements, as appropriate; 2) developing new protocols; and 3) managing,
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interpreting, and reporting regional monitoring data.

The Steering Committee will work to involve all parties (federal, state, and
local agencies, research institutes, academic institutions, and volunteer
organizations) engaged in monitoring and research in the estuary to
maximize the usefulness and efficiency of public moneys spent on monitoring,
but it will not dictate changes in ongoing agency monitoring programs.

The Steering Committee will not make policy recommendations on regulatory
or management issues. The Steering Committee will, however, seek to
provide relevant information to policymakers and bring identified problems to
the attention of policymakers and the public. It will establish policy on
monitoring and recommend research needs related to monitoring efforts.

The Steering Committee will be accountable to the Galveston Bay Council.

The Steering Committee will be responsible for effective translation of
monitoring data (its own and that of others) in terms that policymakers and
the public can readily understand. A periodic report, the biennial State of the
Bay, on conditions in the estuary will be produced and distributed through
this committee..

The structure of the Regional Monitoring Program Plan is centered around five
primary environmental monitoring elements identified by the GBNEP program
office and described in The Plan:

Water and sediment quality,
Species population protection,
Habitat protection,
Freshwater inflow, and
Public health protection.

The steps followed in the development are shown in Figure 2- 3. Products of each of
these tasks are presented in the individual chapters addressing the primary
management topics.

Step 1. Definition of resource management goals and objectives

Resource management goals and objectives describe the desired result of
implemented Plan management actions. Statements of resource management goals
provide a point of reference from which managers can assess whether conditions in
Galveston Bay are improving, declining, or remaining the same. These statements
specify the resource to be managed and an assessable or measurable end result.
The resource management goals and objectives defined in Chapters 4-12 were
developed by members of the Primary Topic Task Forces during development of the
CCMP Action Plans.
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Step 2. Identification of Data Information Needs

Identification of what data are needed came from GBNEP characterization reports,
information needs identified by Primary Topics Task Force members, and
discussions with GBNEP Task Force members. During April 1993, Task Force
members held a series of technical workshops specifically to identify data
information needs and to develop monitoring objectives for each of the five Primary
Management Topics. The objective was to build upon the work described in
GBNEP's characterization reports and to define data information needs and
corresponding monitoring objectives. Key issues addressed during these meetings
were:

• What data are needed and why,
• How data will be used as a diagnostic tool to assess progress toward

management goals,
• Critical issues relating to the use of the data,
• Regional monitoring objectives, and
• Recommended monitoring parameters.

These meetings were successful in defining data information needs and broad
monitoring objectives, but it was recommended that specific monitoring objectives
be developed by members of the Regional Monitoring Work Group.

Step 3. Selection of Monitoring Objectives and Parameters

In June of 1994 the Regional Monitoring Work Group was formed. At this first
meeting the group decided that five separate Focus Groups corresponding to the
primary resource topics would be convened during these meetings. During the
period from June to August, 1994 three rounds of meetings were held. Their aim
was to further refine the broad monitoring objectives defined in the Primary Topic
Task Force meetings and to select appropriate monitoring parameters to address
these objectives.

Specific objectives were established for each of the environmental monitoring
elements identified in the monitoring plan. These objectives are given within the
chapters dealing with specific elements in the monitoring plan.

Step 4. Selection of Monitoring Methods

Once monitoring parameters were established work shifted to selection of
appropriate monitoring methods. Tetra Tech, the contractor that developed the
monitoring strategy document was contracted to develop a monitoring methods
manual. The purpose of this project was to establish monitoring protocols to insure
comparability of data collected by the monitoring effort and to assure an adequate
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level of data quality. Under this project, monitoring methods selection criteria
(Table 2-2) were established to evaluate and select field sampling, analytical, and
QA/QC methods for the Galveston Bay's regional monitoring program. As a result of
this work Tetra Tech produced a document, Protocols for Sample Collection and
Analysis: Galveston Bay Regional Monitoring Program which has been integrated
into the monitoring plan. As part of this project a survey of ongoing monitoring
programs was conducted and the following field sampling, analytical, and quality
assurance/quality control (QA/QC) methods documents were reviewed:

• Methods and field operation manuals for ongoing monitoring programs in the
Galveston Bay system,

• Method manuals for other National Estuary Programs (NEPs),
• Compendiums of monitoring methods for other regional and national

monitoring programs, and
• Published papers describing state of the art methods.

A specific characteristic of the Galveston Bay Regional Monitoring Plan is the
incorporation of existing monitoring methods that are routinely performed by
different local, state and federal agencies. This approach was adopted to maximize
the use of existing data sets, existing equipment and available technical expertise.
This approach also allows for the full incorporation of each agency's mandated
resource monitoring and protection responsibilities into the program. Use of
existing methods will:

• Facilitate the evaluation and selection process since these methods are likely
to have been previously tested and evaluated for accuracy, precision,
sensitivity, comparability, and cost,

• Ensure that data collected by the regional monitoring program will be
directly comparable to existing Bay data, and

• Reduces implementation costs since much of the equipment, skilled
personnel, and procedural documents will already exist.

While existing methods have been given priority in the selection process state-of-
the-art, inexpensive methods that provide data needed to assess management goals
have been given considerable consideration especially when historical data are
sparse and ongoing monitoring is limited. A technical and cost assessment of
possible candidate methods was conducted to ensure that selected methods will be
cost-effective and provide data needed to assess management goals.

Step 5 Selection and evaluation of Alternative Monitoring Strategies

In addition to selecting monitoring methods decisions must be made concerning
spatial and temporal monitoring strategies. Specific monitoring strategies were
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TABLE 2-2. SELECTION CRITERIA FOR MONITORING PROTOCOLS

• Comparability—the measure of whether data collected by the method is directly
comparable to existing data for the same parameter

• Cost—the combination of implementation, equipment maintenance, and per sample
costs

• Sensitivity—the measure of the ability to detect target parameters at low levels,
sufficient to distinguish between seasonal variability and long-term trends.

• Accuracy—the measure of the agreement between the amount of a component
measured and the amount actually present

• Precision—the measurement of the reproducibility of results when a method is
repeated using a homogeneous sample under controlled conditions, regardless of
systematic or constant errors that may affect the accuracy of the method.

• Robustness—the measure of method adaptability to the range of seasonal
environmental conditions experienced across the estuary and to the range of expected
target contaminant concentrations and non-target interference matrices and
mechanisms.

decided by the Regional Monitoring Work Group. Alternative sampling designs
consist of determining:

• Distribution of sampling effort: random, systematic, or stratified,
• Allocation effort: sampling stations or replicates,
• Duration of monitoring program,
• Frequency of sampling, and
• Compositing strategies.

Management information needs were used to evaluate alternative sampling designs.
Existing data and statistical power analyses were used to evaluate the performance
of alternative sampling designs to provide identified information. Development of
specific monitoring strategies are discussed in Chapters 4-12.

Step 6. Design and Implement Data and Information Management

One of the limitations of estuary monitoring systems across the country, including
Galveston Bay, is that results from different monitoring programs are not easily
compiled for ecosystem analyses. Agencies maintain different data bases and report
formats, acquisition of data can be time-consuming, and no centralized data
management system is currently available to report on overall trends. To alleviate
these problems, a Data and Information Management System (DIMS ) for Galveston
Bay has been developed as part of the Regional Monitoring Program.

Questions addressed in the DIMS strategy include:
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Where will the data go?
How will the data be stored?
Who will maintain the data base?
What QA checks will be performed on the data?
How will access to the data base be made available and to whom will data be
available?

Step 7. Evaluation and Assessment of Program Performance

To assure that the monitoring program is implemented and assessed on a regular
basis, the Galveston Bay Council will establish a Regional Monitoring Program
Steering Committee. A continued function of the steering committee will be to 1)
establish final design specifications for Galveston Bay's Regional Monitoring
Program; 2) oversee implementation of the program; 3) ensure comparability of
monitoring efforts; 4) direct and approve future monitoring design modifications;
and 5) secure institutional support for the program.

The Regional Monitoring Program Steering Committee will be a consortium of
agencies, institutions, and organizations. It is highly recommended that the
institutional membership of the Regional Monitoring Work Group be considered for
inclusion in this body. The Regional Monitoring Steering Committee will be a
governing body composed of representatives from

• Participating local, state, and federal agencies
• Environmental, private industry, and public interest groups
• Academic institutions

A Note on Organization

The first task was to catalogue the ongoing monitoring efforts in the Galveston Bay
System. A summary of these activities is given in Chapter 3. The following
chapters in the plan address the monitoring program for each of the primary
management topics. The primary management topics are presented as:

Habitat/Living Resources Conservation
Chapter 4 - Habitat Condition
Chapter 5 - Species Distribution and Condition

Balanced Human Uses
Chapter 6 - Public Health
Chapter 7 - Freshwater Inflow
Chapter 8 - Spills / Dumping
Chapter 9 - Shoreline Management

Water and Sediment Quality Improvement
Chapter 10 - Water and Sediment Quality
Chapter 11 - Non-Point Sources of Pollution
Chapter 12 - Point Sources of Pollution
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Chapter 13 - Communicating Results: Data and Information Management

For each of the Primary Management Topic Chapters, a standard format described
below has been developed.

Priority Problem: A brief discussion of the primary management concerns to be
addressed. Serves as a rationale for subsequent management goals and objectives.

Management Goals and Objectives: A synopsis of Action Plan goals and
objectives. Goals are broad, long-term solutions to the problem. Objectives are the
environmental targets toward which future progress can be measured. These are
usually more specific and shorter-term that goals.

Data Information Needs: Description of general data requirements necessary to
provide information in assessment of management resource objectives. Describes
information provided by the monitoring effort and how the data will be used.

Programmatic Monitoring: Detailing of those plan elements which do not lend
themselves to environmental assessment.

Environmental Monitoring: A discussion of environmental monitoring
techniques for which the Regional Monitoring Program will conduct data collection.
This will include discussions outlining technical considerations in the design
process (when appropriate). These include:

• Spatial and temporal design strategies,
• Monitoring parameters,
• Sampling and analytical methods, and
• Quality assurance and quality control.
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