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preface
This guide provides a tailored overview of the components of a water monitoring program and the approaches that
are most plausible for exploration and development companies. It has been created out of the 120-page advisory
document released by the International Finance Corporation, “Participatory Water Monitoring: A guide for preventing
and managing conflict”, and only represents a portion of the information contained in the full document. This is not an
official International Finance Corporation document, nor has it been endorsed by the IFC, and the entire contents of
this Quick Sheet are credited to the IFC. If you begin to do work in this area, we suggest referring back to the original
document, which can be found here:
http://www.cao-ombudsman.org/howwework/advisor/documents/watermoneng.pdf
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1. introduction to participatory water
monitoring
In general, people want to participate in decisions that
matter to them. Through the collection of data that is
credible to multiple parties, participatory monitoring can
become an essential instrument for generating trust,
and is a way to reduce or avoid conflict and improve the
results of development projects.

•

At its most basic level, participation in water monitoring
might simply be a public information program where
citizens are informed about water monitoring results
and are allowed to respond but do not take part in the
program’s design or implementation. With somewhat
greater engagement, participation might involve allowing
a group of citizens to go along with company personnel
as they take samples and perform other technical
monitoring tasks. A more intensive program might
involve citizens in the design of the program, oversight of
implementation, and interpretation and communication
of results to the wider public.

1. Willingness among the parties to design and
implement a program
2. Technical capacity to create a credible program
3. Financial resources to support the program.

Possible purposes for participatory monitoring
programs include:
•
•
•

Establishing a technical basis for compliance and
accountability

In many instances, there are three minimum
conditions to undertaking a participatory water
monitoring program:

40% of complaints filed with the International Finance
Corporation have a strong water component.
Participatory monitoring provides a means to deepen
public understanding of what is an acceptable or an
unacceptable impact. The central question that needs
to be addressed by a monitoring program is the degree
of change and whether this change impairs a particular
use. Participatory monitoring programs convened by
companies as a public relations gesture or by advocacy
groups to prove a point are unlikely to be effective.

Promoting general education and awareness
Developing a baseline and evaluating changes over
time
Addressing public perceptions that may or may not
be grounded in facts
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Participatory approaches benefit companies and
investors in four key ways by:

Participatory water monitoring presents some
unique challenges:

1. Serving as an early warning system for wider
problems
2. Promoting a more stable business climate for
companies that reduces risk and enhances
accountability to the host community
3. Lowering project risk by reducing conflicts and
project delays
4. Enhancing a company’s social license

•

What should be evaluated before engaging the
public?
•
•
•
•

Time
Funding
Materials
Staff

•

Assessing impacts to water resources requires a
high degree of coordination with communities and
officials.
It also requires considerable technical capacity and
local knowledge.

Before launching a participatory water monitoring
program, it is important to focus on a couple key
questions:
•

•

Is participatory monitoring well-suited to address
the root concern—and thus help prevent or manage
conflicts—in comparison to other strategies?
Can a credible convener be identified?
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2. relevance to exploration, development
and small producing companies
It is best to start a monitoring program as early in the
project cycle as possible, while local enthusiasm for
the project is high and when it is easiest to build trust.
Monitoring during the project concept phase can be
fairly simple and low cost because the impacts are
low or nonexistent. In this case, monitoring would be
oriented toward collecting baseline information.
If companies wait until there is a problem or a breach
in trust, the necessary program is likely to be much
more expensive because it will have to address both
substantive issues and perceptions.
A participatory monitoring program for an exploration
or prefeasibility stage project could be fairly simple
and focused on characterizing the social and natural
environment before the onset of the new project. In this
case, the planning team could choose an approach—
such as the community stream watch or observer
approach—that focuses on education and awareness or
the development of an initial baseline.

Managing water quality and quantity is typically the
responsibility of the state, but the state often lacks the
resources to adequately conduct monitoring. In many
instances, the information produced by companies may
not even address the real concerns of the community;
rather, it may be strictly oriented toward a company’s
interests in compliance with regulations and legal
commitments (also an important function of monitoring).
Sometimes, communities become aware of monitoring
results so late in the project cycle that they may have
lost trust in the company before they receive the results.
Conflict tends to arise in situations where expectations
are not being met, information is not available,
stakeholder engagement is not equitable or where
there is an actual adverse impact. Data generated
by the participatory monitoring program should be
targeted and relevant to the problem, accessible and
understandable, usable and timely.
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3. what’s involved?
3.1 Assessing Water Quality
Involves measuring the chemical, physical and biological
characteristics of water and comparing results to
baseline conditions (if established) —data collected
before a project is developed or from a similar area that
is not impacted—or to applicable published criteria, such
as water quality standards and guidelines. Assessment
may also be used to establish baseline conditions.

Chemical measurements include basic characteristics
such as pH, conductivity and dissolved oxygen, as
well as chemicals that can be found in the water
such as nutrients, oil and grease and heavy metals.
These measurements can be used to determine
whether pollution is affecting water quality. Chemical
measurements require test kits and meters at a
minimum and often require that samples be collected
and analyzed at a laboratory. Therefore, they require
more advanced training and equipment.

Quality Parameters:
Physical measurements include the stream channel
profile and bank characteristics, flow, temperature and
streambed composition. These measurements can
be used to determine if changes in land use such as
agricultural tilling practices or construction are altering
streams. Flow measurements give insights into water
quality because quality often depends on flow (especially
for sediment and associated contaminants), as well as
quantity as described below.
Physical measurements require the least amount of
training, equipment and time.

Biological monitoring involves collecting and
identifying plants, fish and insects that live in the water.
The type, number and variety of aquatic insects that live
at the bottom of a stream (benthic macroinvertebrates)
are good indicators of water quality. Some benthic
macroinvertebrates are sensitive to water chemistry;
thus the type and number of insects that might be found
differ for different water quality. Biological monitoring can
range from simple (basic surveys of plants that cover
a stream bottom or identification of types of benthic
macroinvertebrates) to complex (a detailed aquatic
risk assessment designed to determine if a source of
pollution has adverse effects on the health of a stream).
Biological monitoring can incorporate local knowledge
and thus can be more culturally appropriate and
amenable to participatory monitoring.
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3.2 Assessing Water Quantity

Quantity Parameters:

This is more complex than assessing water quality; it
can be highly technical, and also involves legal issues
such as water rights. Unlike water quality, monitoring
results cannot simply be compared to a numerical
standard to determine whether there is an adverse
impact or an issue with compliance, or any limitations on
the use of water. A complete assessment of impacts
to water quantity may require complex methods
such as computer modeling that are beyond the
scope of a participatory monitoring program. An
inventory of water use and basic surface water flow and
ground water level measurements, however, can be
incorporated into a participatory monitoring program.

Potential impacts to water quantity include increased
demands on the existing supply system, new
withdrawals from industry or agriculture and land
use changes affecting runoff and recharge. Although
evaluation of impacts to water quantity is complex,
participants in a monitoring program can:
1. Gather existing information on water demand by
reviewing published information
2. Review climate data from public weather stations to
understand trends such as wet and dry years
3. Measure flow in streams that can be waded at the
same time as collecting water quality samples
4. Measure water levels in monitoring wells

The quantity of water must be of sufficient volume
to meet needs under normal conditions and during
periods of high use or drought.
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4. getting started
If the decision is made to go forward, a planning team
needs to be assembled and a convener identified that
is acceptable to all key parties. The planning team is
composed of the person or group that identifies the
need and initiates the process, together with a few,
selected members from the community, government and
civil society organizations. This team needs to clearly
define the purpose of the program, as well as make
initial decisions regarding the scope of the program.

The team needs to ensure that the following Key
Success Factors are represented in the program:
1.
2.
3.
4.
5.

Resources
Transparency
Accountability
Diplomacy
Coordination

6.
7.
8.
9.
10.

Commitment
Clarity
Inclusiveness
Objectivity
Respect

SEVEN GUIDING PRINCIPLES FOR THE DEVELOPMENT OF PARTICIPATORY MONITORING PROGRAMS
Participation. Active participation gives those most directly affected equal voice in the design process, program
implementation and data analysis.
Transparency. Participants have access to information that is understandable and allows them to make informed decisions.
Process. A fair process leads to a credible program based on learning and mutual understanding, which becomes the basis
for corrective action.
Negotiation. Parties negotiate to reach agreement at each stage of the process: from determining what will be monitored or
evaluated to deciding how and when data will be collected, interpreting what the data actually mean, agreeing to how findings
will be shared and outlining what actions will be taken.
Knowledge. The process generates knowledge and understanding, and not simply data and information.
Accountability. Participants know that their efforts will produce results that improve project performance and that justice will
be served.
Flexibility. Participants are open to results that may counter preconceived notions and are prepared to address such results
with action.
Source: IFC
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Develop talking points to be presented during any
interaction with the public. Necessary points include
an explanation of the monitoring program development
process and decision points, the project timeline and
any limitations of the program.
Managing expectations from the beginning is critical
for developing public trust and confidence.
The planning team next organizes a field trip to “walk
the land.” Based on initial meetings and the field trip, the
planning team determines how to gather the information
necessary to plan the participatory monitoring program.
Before beginning a participatory monitoring program,
the planning teams needs some way to assess the
social, geographical/physical and institutional context.
The planning team may feel sufficiently capable of
conducting the assessments, or may decide that
the situation is sufficiently complex and credibility is
enough of a question that independent consultants are
necessary.

4.1 Assessing the Social Context
To understand the social context, the assessor gauges
stakeholder interest and social demand (stakeholder
analysis), identifies potential impediments and gathers
preliminary ideas for program design through a series of
interviews with a wide array of stakeholders. Questions
the assessor may ask include:
•

•
•

•

•

•

What are the priorities for different stakeholders?
What are people most concerned about or fear
most?
Who is interested in participating, and is the interest
broad enough to sustain the program?
Should the program be targeted toward a specific
user group such as irrigation canal users or should
it be more oriented toward the general concerns of
the community?
What institutional constraints and special
circumstances could influence whether a program is
feasible and how it would be implemented?
What kind of monitoring are stakeholders interested
in, and where should the program focus (water
quality and quantity, aquatic life, participatory
baseline studies)?
What resources are available?
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The social assessment would include the
following information:
1. A gauge of the public perception of water
resource issues, as defined by:
•

•

•

•

Knowledge. What is the public’s general
knowledge of water resources issues? What is
the level of indigenous knowledge?
Maturity. To what extent has the public
developed opinions? Are there strong views or
is the issue emergent?
Complexity. Are the water resource issues
so complex that a large amount of technical
information is required?
Controversy. Is there controversy over
water resource impacts? If so, is the
debate polarized? Will it be difficult to reach
consensus?

3. Identification of key questions and concerns
This assessment should not focus on the validity
of the concerns, but instead simply seek to identify
them.
4. A participant profile
Participants may come from the following groups:
• Individual citizens
• Industry representatives
• Stakeholders that represent groups of citizens
• CSOs
• Interest and advocacy groups
• Clubs
• Professional organizations
• School groups
• Colleges and universities
• Organized religion

2. An evaluation of the relation between water
monitoring and any other root problems:
•

Are the concerns about water quality and/or
quantity a symptom of a larger issue such as
general mistrust or concerns about economic
development and the future?
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4.2 Assessing the Geographical/Physical
Context

4.4 Evaluating the Feasibility,
Opportunities and Risks of Implementing
The Monitoring Program

The geographical/physical assessment includes the
following information:

•

1. Project characteristics:
a. Project baseline studies, if available
b. Area of influence

•

2. Regional characteristics:
a. The state of water resources: Hydrologic cycle,
abundance or scarcity and the current and
future projected demands and needs
b. Information available to define the need and
scope of regional baseline or complementary
studies
c. Environmental vulnerability
d. Magnitude of existing problems
e. Regulatory frameworks and existing institutional
channels to address problems
4.3 Assessing the Institutional Context
Next, the assessor evaluates the institutional context to
understand the regulatory environment and determine
what other groups may currently be monitoring, have an
interest in monitoring or have the capacity to manage
or implement a monitoring program. An evaluation of
existing capabilities and programs helps identify whether
complementary resources exist locally.

•
•
•
•
•

•

Is the root concern related specifically to
environmental impacts and water or to some other
issue that happens to manifest itself as a concern
about environmental impact?
Is participatory monitoring well suited to address
the root concern—and thus help prevent or manage
conflicts—in comparison to other strategies?
Does the company support or resist participatory
monitoring, and if so, to what degree?
Will key stakeholders and opinion makers participate
in the program?
Is monitoring being adequately addressed by any
other organizations?
Is it likely that the purpose can be achieved?
Are there social goals—such as increasing trust,
preventing conflict or promoting multi- stakeholder
dialogue—that would add to the usefulness of a
program?
Are credible technical resources available locally
(personnel, equipment, laboratories and so on), or
can these resources be brought in from afar?
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4.5 Identifying a Convener or Leader
Generally, the role of the convener is limited (this person
or group does not take part in carrying out specific
activities). In general, the convener brings stakeholders
together in a neutral space. The convener also provides
leadership when there is disagreement or when
situations are complex and has the ultimate decision
authority when the group cannot reach consensus.
Care should be taken to determine what institution is
best suited for the convening role. Possible options
include:
•
•
•
•
•

Local, regional or national government
The project sponsor or a consultant
The lender or its associated accountability
mechanism
An existing multi-stakeholder community group
A development agency or a CSO

Once the need for a monitoring program has been
identified, planners often jump straight to the “how”
question without carefully considering the purpose.
It is critical, however, to ensure that the purpose is
defined before moving forward with planning.

4.6 Developing a Fair Selection Process
for Participants
Ideally, it is recommended to organize a series of
workshops, each with a different goal, to begin the
monitoring program design process. In conjunction
with the workshops, it might be useful to engage an
experienced facilitator to help people communicate
more effectively to reach consensus.
The workshops could proceed in the following
sequence:
Workshop 1. Discuss the monitoring program process
and timelines.
Workshop 2. Review and refine the purpose, goals and
key questions the program should address.
Workshop 3. Discuss which participation approach is
most likely to meet the objectives.
Workshop 4. Develop a technical framework for the
monitoring plan.
Workshop 5. Design a transparent governance and
financing approach and a clear communication plan.
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5. participation approaches
A participation approach entails the specific methods
that are used to include citizens in project oversight and
monitoring. The actual participation system implemented
could be a hybrid of the approaches presented.
Flexibility and adaptability during the design process
are essential.
For each participation approach, the role of participants
needs to be established. Participants need clear, (ideally)
written guidance defining roles and criteria. Some
programs choose to pay participants, but some may
view this as compromising credibility. The issue of paying
participants should be discussed during the planning
process and should reflect the dominant view.

Participation Approach 1: Community
stream watch
(Recommended for Exploration and Development)
This approach requires little technical expertise on the
part of participants.
Potential Benefits: simple, inclusive, low-tech and lowcost.
Potential Challenges: Training can be difficult. Data
quality is not sufficient for decision-making. It can be
difficult to maintain a program that relies mostly on
volunteers.
Most Appropriate when: The purpose is education
and general awareness of watershed conditions, and the
project is not controversial.
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Participation Approach 2: Observer
(Recommended for Exploration and Development)
The approach relies on the efforts of careful community
observers who will accurately communicate what they
see to the public.
Potential benefits: Limited training required. Gives
participants a chance to see the project area.
Potential challenges: Controlled by the project
sponsor, company or government. Lacks independence.
Most appropriate when: The purpose is education
and general awareness, development of a baseline or
capacity building, issues are highly technical, and the
project is not controversial.

Participation Approach 3: Monitoring
committee
(Recommended for Small Producing)
This approach relies on joint fact finding. Participants
and technical staff collect some data at strategic
locations and analyze these data with as much rigor as
the participating institutions. A technical working group
works with technical staff to analyze data, identify issues
of concern, engage in problem solving with the company
and communicate to the public.
Potential benefits: High credibility, transparency and
independence. Builds public trust in data collected by
the company and public agencies.
Potential challenges: Complex approach to
implement. Requires dedicated technical expert(s).
Most appropriate when: The purpose is to investigate
a potential problem, address public uncertainties or
evaluate the effectiveness of improvements. Good
technical capacity is in place. The issue is controversial
or conflict-prone.
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6. governance approaches
A governance approach is the specific institutional
arrangement for hosting and implementing a
participatory monitoring program.

Governance Approach 2: hosted by a CSO,
university or international institution
(Recommended for both)

Governance Approach 1: hosted and
staffed by the offices of the project
sponsor
(Recommended for Exploration and Development)

International institutions, such as the United Nations
or development banks, can sponsor and help fund a
program, but will typically need local partners to convene
and host the effort.

Potential benefits: Company-sponsored participatory
monitoring can be initiated more rapidly than more
consultative approaches.

Potential benefits: CSOs and universities can have
more credibility with communities than project sponsors
or government agencies. They also can build on
the existing capacity of the institutions. International
organizations can be viewed as more neutral than a local
or national institution.

Potential challenges: Company-sponsored monitoring
programs depend significantly on the good will of the
company to address any problems identified. They
can suffer from a failure to move beyond dialogue and
relationship building to action and results.
Most appropriate when: There is a high degree of trust
and low conflict between stakeholders and the sponsor,
and thus may be most appropriate for programs that
use a community stream watch or observer participation
approach. This situation can occur for projects in the
concept phase when a company has the trust of the
local community.

Potential challenges: CSOs are sometimes not
perceived as neutral, especially by the private sector.
Sponsoring and convening a participatory monitoring
program may be outside the mandate of a university.
International institutions may not have the local
experience or knowledge to effectively manage a
process.
Most appropriate when: There is a significant lack of
trust in government and the private sector and when
there are impediments to creating a new institution. Also
appropriate for a monitoring committee participation
model and, in some instances, for an independent
technical expert participation model
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7. financial considerations
Create Transparent Financial
Arrangements

What factors should be considered when
developing a budget?

Funding participatory monitoring programs poses a
dilemma. When funding sources rely on money from
the project sponsor, the programs can be perceived
by civil society as buying results and/or as more of
a public relations ploy than an effective means of
environmental stewardship. Aim to illustrate that it is not
as important where money and materials come from,
but rather that the appropriate mechanisms are in place
to ensure transparency and credibility, and to monitor
the distribution of money. If this becomes a contentious
issue, refer to full document for complete guidance on
this.

A realistic budget should be established early in the
process to help ensure that expectations match
resources available. Some items to include in a
budget are: salaries for staff and fees for consultants
(if necessary), equipment and materials, training,
transportation, laboratory fees (if necessary), data
processing equipment such as computers and
communication materials.
Costs are lower if participatory monitoring programs
are started early in the life cycle. When trust is low and
conflict is high, monitoring costs escalate.

How are the funds administered?
In some cases, the way funds are administered can
overcome any concerns about the source of funding.
Details of how the money was spent—as well as
nonmonetary contributions such as management,
support and materials—would be published on a regular
basis and be publicly available.
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8. intro to creating credible information
Different purposes require different monitoring protocols,
methods and standards. For example, data collected
solely for community education and awareness do not
have to be collected in as rigorous a way as data that
will be used for regulatory purposes.

Monitoring programs can measure the physical,
chemical and biological properties of water. It is usually
not feasible to monitor everything, so it is important to
determine what water quantity and quality parameters
are the most important to monitor, based on the “why”
questions presented above. It is also important to
consider the skill and resources of the monitoring team.

LEVELS OF ANALYSIS AND PARAMETERS
Physical parameters

Chemical parameters

Biological parameters

Level 1. General, qualitative and simple to measure
Streambank stability

—

Macroinvertebrates-qualitative

Temperature

—

Algae and plants

Level 2. More complex and requires specialized field equipment
Turbidity

pH

Macroinvertebrates-quantitative

Streamflow

Dissolved oxygen

—

Habitat

Specific conductivity

—

—

Phosphorus

—

—

Nitrogen

—

Level 3. Complex and needs external laboratory
Suspended sediment particle size
distribution

Metals in water, sediment, biota

Macroinvertebrates-taxa level

Suspended sediment particle size
distribution

Hydrocarbons

Bacteria
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8.1 What data quality is necessary to
achieve the purpose?

8.2 Characteristics of a Good Quality
Analysis

If the purpose is general education, quality assurance
procedures may be minimal. However, a good quality
data set is complete, representative and comparable.

A good quality analysis is accurate, precise and
sensitive.

“Complete” refers to whether the amount of data
collected meets the desired quality standard. For
example, often the only conclusion that can be drawn
from the results of a single sample is that more data
need to be collected.
“Representative” refers to the extent to which the data
reflect conditions in the water body being evaluated.
For example, it is important to sample several hundred
meters below a point discharge to ensure that any
substances in the discharge have adequately mixed with
the stream flow and that the resulting concentration is
representative of the stream.
“Comparable” refers to how data compare between
sample locations, times of collection or monitoring
groups. For example, when analyzing water quality
samples collected from a stream, it is important to
compare samples collected from flowing areas to
samples collected from other flowing areas, and not
from still or pool areas.

“Accuracy” refers to how close the sampling result
is to the true value. Accuracy is most affected by the
equipment and the procedures used.
“Precision” refers to how well the result on the same
sample can be repeated, regardless of accuracy. Human
error in sampling and analytical technique is a major
cause of imprecision.
“Sensitivity” refers to the smallest change or lowest
concentration equipment or methods can detect. The
equipment used should be sensitive enough to give
useful data.
Data quality is also enhanced by simple quality control
checks such as taking duplicate (samples collected
in the same way at the same time and place), blank
(samples containing only ultra-pure water from a
laboratory), and standard reference samples (samples
with a known concentration of the chemical being
measured).
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8.3 Important Considerations
•
•
•
•

Seasonality of flow.
When process or storm water is released from the
project.
Proposed changes to land use and new projects
within the watershed.
Community perceptions regarding when water
quality is worst or when a particular industry may be
releasing polluted water.

Generally, it is best to monitor at least twice per year if
there are two distinct seasons (such as rainy and dry)
and four times per year if there are four seasons.
It is important that all data be presented in a publicly
available database and that the process of interpretation,
generating findings and making conclusions be well
documented, accessible and transparent. It is also
important to develop a strategy for releasing results that
is most appropriate for the target audience.

Final Note: In some instances, participants may
not agree on the interpretation of the data and
communication of results. In this case, it is essential
to have a mechanism for resolving disputes over
interpretation. Possible mechanisms include engaging
a trusted, third-party for arbitration or waiting until
more data are collected before making a judgment and
presenting results to stakeholders.
*Refer to Appendix A (page 63) of full IFC guide
for Summaries of Eight Selected Participatory
Monitoring Programs
*Refer to Appendix B (page 69) of full IFC guide
for in-depth Technical Background and Sampling
Methods

Communication can be time-consuming, but is an
essential part of a monitoring program.
Refer to Chapter 4 (page 45) of full document
for Complete Guidance on Creating Credible
Information.
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