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Benefits of Monitoring

Monitoring combined with ensures
oroper functioning of environmental protection
measures (EPMs) prescribed for development
projects or activities

Monitoring allows the _ of
potentially significant effects (i.e., early trends

which could become serious)

Through assuring compliance in a cost-effective
manner, monitoring contributes to
economic-cum-environmental development

benefits

Introduction to Environmental Science in the Mekong River Basin 5
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A NO YES NO 1.5 25 %

B NO YES YES 1.0 25 %
C NO NO NO 1.0 25 %
D NO NO YES 0.5 25 %
E YES YES NO 1.45 50 %
F YES YES YES 1.25 50 %
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Purpose of Compliance and
Environmental Effects Monitoring

Recognize environmental changes (i.e., from
baseline conditions) and analyze causes

Measure adverse impacts and compare with
predicted impacts

Evaluate and improve mitigation measures

Detect short-term and long-term trends to
assess the protectiveness of existing standards

Improve practices and procedures for
environmental management and assessment

Introduction to Environmental Science in the Mekong River Basin 11



Generic Monitoring Framework

Effective monitoring requires prior thought to
expectations and goals, and the development
of specific questions to be answered and
methods of testing those questions

Adoption of a rigorous framework In des_llg?nlng
and conducting a monitoring program wi
ensure that resulting management decisions or
nolicy choices are less likely to be controversial
and more likely to be accepted by interested
parties (e.g., industry, the public)

Introduction to Environmental Science in the Mekong River Basin 12



Refine End

Phase | Define requirements : Review existing >
Background and goals Information A
Goals addressed? i
Phase Il Develop monitoring | Develop : Develop QA/QC
Design/Planning Strategy sampling design = procedures >
Design meet objectives? q
Phase Il Conduct pilot ; Apply QA/QC : Conduct monitoring
Studies procedures program - A >
Data quality acceptable? >
Phase IV Analyze & — Present results >
Analysis/Report interpret data & conclusions
Objectives achieved? >
Phase V Disseminate Make : Refine or end
Follow-up information I Decisions monitoring program <

Introduction to Environmental Science in the Mekong River Basin 13
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Monitoring Strategy

First steps are the identification and
preliminary characterization of stressors, the
ecosystem potentially at risk, and possible
ecological effects

5 are contaminants of concern such
as chemicals or physical changes that may
Impact on ecosystems

' are VECs found in close and
Brolonged roximity to stressors which could
e adversely affected through exposure

Introduction to Environmental Science in the Mekong River Basin 17



Monitoring Strategy (Cont'd)

A cor nodel 1s then developed to
provide a qualitative description of how the
various ecological components co-occur and
contact the stressors; the model helps define
possible exposure-effect scenarios

The type of responses expected from exposure
to thé stressor(s) will guide sampll_ng design
and selection of measurement variables

Predicted responses must be clearly stated as
ble to be answered by the
monitoring program

Introduction to Environmental Science in the Mekong River Basin 18
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Measurement Variables

It Is prohibitively expensive, if not
Impossible, to monitor every contaminant
and ecosystem component; criteria for
prioritizing measurement variables include:

Relevance

Consideration of indirect effects and factors
affecting bioavailability and/or response

Sensitivity and response time
Variability (i.e., signal-to-noise ratio)
Practical issues (e.g., cost, ease of measurement)

Introduction to Environmental Science in the Mekong River Basin 20
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QA/QC

OA) technical and
management practices to ensure good data

C aspect of QA that refers
to specific measurements used to assess
data quality (e.g., lab replicates, blanks)

Emphasis on QA/QC in both field sample
collection and Iaborator% analysis IS ¢ ;
error introduced through poor technique
can undermine entire monitoring program
and led to incorrect results and conclusions

Introduction to Environmental Science in the Mekong River Basin 29
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Data Analyses

The monitoring program design and
statistical model chosen in Phase Il will
determine the type of _anal¥3|s ?_ossmle (e.g.,
summary and déscriptive statistics, analysis of
variance or covariance, regression or
correlation)

Correctly done statistical analysis Is critical to
the clear presentation of monitoring program
results; must convey key findings to managers
and decision makers and importance of any
uncertainty associated with the results
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Phase V — Follow-Up

Communicate monitoring program results to
managers and decision makers; figures and
tables are best way to summarize results for
non-technical audiences

Implement corrective management actions
where regw_red (e.g., require industry to
adopt additional mitigative measures)

Identify data gaps and unresolved issues for
further investigation
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Concluding Thoughts

Well-designed monitoring programs can provide
Important feedback on the a environment
Impacts of development projects or activities

Baseline monitoring Is essential to provide a
understanding of existing environmental
conditions and VECs at risk

Follow-up monitoring programs assess the
effectiveness of managemen_t responses to
development %e.g., EIA requirements for large
projects) and the overall protectiveness of
environmental protection regulations
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