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1. Introduction 
 
Integrated Water Resources Management (IWRM) has been defined in 

various ways (UNESCO, 2009a; http://ocw.unu.edu/international-network-

on-water-environment-and-health/introduction-to-iwrm/introduction) but 

probably the most commonly cited definition is that provided by the Global 

Water Partnership (GWP) (GWP, 2000): 

 
IWRM is a process which promotes the co-ordinated development 

and management of water, land and related resources, in order to 

maximize the resultant economic and social welfare in an equitable 

manner without compromising the sustainability of vital ecosystems. 

 

Over the past 20 years, IWRM has evolved into an important management 

philosophy that increasingly has been used by water agencies throughout the 

world to guide program practices. Although IWRM frequently is discussed 

in context of developing nations and is supported by major donor and 

funding organizations such as USAID, SIDA, JICA, CIDA, the European 

Commission, and ADB, the principles implicitly or explicitly are used in 

developed countries as well (e.g. UNESCO, 2009b). The United Nations 

http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
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University, as part of its UN-Water Virtual Learning Centre 

(http://ocw.unu.edu/international-network-on-water-environment-and-

health/introduction-to-iwrm/introduction) provided a clear and concise 

summary of the eight IWRM principles: 

 

 Water source and catchment conservation and protection are 

essential. 

 Water allocation should be agreed to between stakeholders within a 

national framework. 

 Management needs to be taken care of at the lowest appropriate 

level. 

 Capacity building is the key to sustainability. 

 Involvement of all stakeholders is required. 

 Efficient water use is essential and often an important „source‟ in 

itself. 

 Water should be treated as having an economic and social value. 

 Striking a gender balance is essential. 

 
These eight principles have evolved from those originally expressed as an 

outcome of the International Conference on Water and Environment – 

Dublin, 1992. Frequently the original guiding principles are referred to as 

the Dublin Principles (Rahaman and Varis, 2005). 

The objective of this chapter is threefold. First, the development of the 

IWRM philosophy is traced and includes an examination of criticisms that 

recently have been expressed regarding IWRM philosophy. Second, IWRM 

principles are examined in the context of the North American (Laurentian) 

Great Lakes, as a case study of the successful application of IWRM 

principles. This case study will be discussed in context of the final chapter 

objective; a review of the current opportunities and challenges facing 

Cambodia in implementing IWRM principles, with particular attention paid 

to the Mekong River basin. 

 

2. Modern Development of IWRM Principles  
 
The UN-Water Virtual Learning Centre suggests that IWRM evolved along 

a pathway that had four overlapping stages. These stages are summarized in 

Table 1. 

 

http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
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Table 1 Evolution of IWRM (after http://ocw.unu.edu/international-
network-on-water-environment-and-health/introduction-to-
iwrm/introduction) 

 
Water Management: 

Phases of Development 

Dates Characteristics 

Sectoral Approach 

 

 

 

 

Co-operative Approach 

 

 

 

 

 

 

 

 

IWRM – Management-

oriented 

 

 

 

 

 

 

 

 

 

 

 

IWRM – Goal-oriented 

 

 

 

 

 

 

1820-

1950‟s 

 

 

 

1960‟s 

and 

1970‟s 

 

 

 

 

 

 

1980‟s 

 

 

 

 

 

 

 

 

 

 

 

 

1990‟s 

 

 

 

 

 

 

Each sector involved in water and 

water issues does its own planning 

and implementation except when 

the sectors overlap responsibilities. 

 

Co-operation between the many 

agencies involved in planning and 

activities in the water sector 

improves. There is some joint 

planning and joint activities with 

two or more agencies or 

stakeholders – even where their 

legal responsibilities do not overlap.  

 

Gradual realization that effective 

water management requires a 

broader scale (watershed) picture 

that integrates many of the 

functions surrounding the supply of 

water (i.e. for all purposes, not just 

for drinking water). This included 

specified management objectives, 

criteria for assessing management 

alternatives, participation of all 

relevant regulatory agencies, and 

provisions for public participation. 

 

Evolution of more complex and 

complete systems of IWRM; for 

example, to empower women, men, 

and communities to decide on their 

level of access to safe water and 

hygienic living conditions and on 

the types of water-using economic 

http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
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Capacity Building for 

IWRM 

 

 

 

 

 

 

 

 

 

 

 

 

 

2000+ 

activities they desire – and to 

organize to achieve them; produce 

more food and create more 

sustainable livelihoods per unit of 

water applied and ensure access for 

all to the food required for healthy 

and productive lives; manage 

human water use to conserve the 

quantity and quality of freshwater 

and terrestrial ecosystems that 

provide services to humans and all 

living things. 

 

Provide local assistance to 

effectively implement IWRM goals. 

 
Rahman and Varis (2005) provided a thorough summary of the first and 

second phases IWRM (Management-oriented and Goal-oriented), including 

discussions of the United Nations Conference on Water (Mar del Plata, 

1977), the International Conference on Water and Environment (Dublin, 

1992), the Second World Water Forum & Ministerial Conference (The 

Hague, 2000), the International Conference on Freshwater (Bonn, 2001), the 

World Summit on Sustainable Development (Johannesburg, 2002), and the 

Third World Water Forum (Kyoto, 2003). 

There are some noteworthy exceptions to the general pathway and 

timeline described in Table 1. The Tennessee Valley Authority (TVA), for 

example, was established in 1933 as part of President Franklin Roosevelt‟s 

New Deal to help lift the United States out of the Great Depression. The 

Tennessee Valley Authority Act established an agency that emphasized 

regional planning and took an integrated approach to resource management 

issues that included hydropower production, navigation, flood control, 

reforestation, agricultural production, erosion control, and industrial 

development (Colignon, 1997). The TVA continues to maintain its important 

planning function to this day and in 2008 it revised its environmental policy; 

the revisions very much are in keeping with the eight principles of IWRM 

(http://www.tva.com/environment/pdf/environmental_policy.pdf).  

The Boundary Waters Treaty of 1909 is an important bilateral 

agreement between the United States and Canada that for 100 years has been 

the basis for co-operation on shared water resources between the two 

countries. The Treaty established the International Joint Commission (IJC), 

http://www.tva.com/environment/pdf/environmental_policy.pdf
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which consists of three U.S. commissioners appointed by the President and 

three Canadian commissioners appointed by the Governor General, to 

investigate, resolve, and prevent boundary water disputes between the two 

countries. The IJC commissioners are supported by a technical staff in 

Washington, Ottawa, and Windsor, as well as by 20 multidisciplinary boards 

consisting of representatives from government agencies, the private sector, 

and citizens. The Treaty pertains to all boundary waters, but a primary focus 

of IJC activity is the Laurentian Great Lakes, the largest freshwater lake 

system in the world. The Treaty of 1909 specifically addressed issues of 

domestic and sanitary use, navigation, hydropower, irrigation, and water 

diversion, making a qualitative determination of relative allocation order. In 

addition, Article IV specifically addressed water quality issues, stating: 

 
It is further agreed that the waters herein defined as boundary waters 

and waters flowing across the boundary shall not be polluted on 

either side to the injury of health or property on the other. 

 
The IJC Orders of Approval for regulation of water levels and flows on 

Lake Superior and Lake Ontario have well-established rules governing flow 

releases that consider the relative priorities of hydropower, commercial 

navigation, recreational boating, riparian property owners, and 

environmental flows (http://www.ijc.or/LOSLdocuments; Yee et al., 1993). 

The Orders of Approval are regularly evaluated and adjusted based on 

government agency input and extensive public consultation (e.g. Levels 

Reference Study Board, 1993). Water level data for the Great Lakes are 

available from 1819 to present, which provides a sound basis for assessing 

current and potential future management plans (Irvine and Eberhardt, 1992; 

Irvine et al., 1996; Quinn, 2002). Assessment of future water resource 

conditions includes consideration of uncertainty due to climate change (e.g. 

Chao, 1999; Moulton and Cuthbert, 2000; Mortsch et al., 2000; Lofgren et 

al., 2002). 

Management of the Laurentian Great Lakes has become complex since 

1909 and involves over a dozen U.S. and Canadian federal agencies, 

agencies from the eight Great Lakes states and two provinces, international 

bodies such as the Great Lakes Fishery Commission and a multitude of 

municipal governments and county health boards. Over the past 35 years, in 

particular, there has been extensive, integrated study of the Great Lakes, 

increasingly using ecosystem theory as a guiding principle (e.g. International 

Great Lakes Levels Board, 1973; Levels Reference Study Board, 1993; 

Environment Canada and USEPA, 2005). Donahue (1988) concluded that: 

 

http://www.ijc.or/LOSLdocuments
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…a sophisticated management system from the local to 

international level; well over one hundred years of experience in 

multi-jurisdictional management; and a well documented history of 

both crisis-response and – in some cases – proactive planning. The 

evolution of the Great Lakes institutional ecosystem is, in fact, a 

grand, century old experiment in regional government. 

 

A more detailed case study of how IWRM principles are injected into Great 

Lakes planning is discussed in the next section. 

Despite the growing interest, there also has been considerable debate 

and criticism of IWRM, which is a healthy scientific endeavor. A common 

criticism, one that echoes earlier criticisms of sustainable development 

concepts, is that the definition of IWRM is too broad to be meaningful 

(Biswas, 2008; Medema et al., 2008). On the other hand Anderson et al. 

(2008) argue that while different definitions of IWRM exist, there is a 

common understanding of its fundamental principles and approaches and 

that there should be a shift away from debates on definitions and towards 

identifying implementation mechanisms and approaches. 

Biswas (2008) listed 41 sets of water-related issues that would need to 

be „integrated‟ under the IWRM rubric and he concluded when faced with 

this type of complexity we may simply will go back to the business as usual 

approach, camouflaged by the IWRM banner. Jewitt (2002) expressed 

similar concerns, but also noted “Despite the conceptual goal of an holistic 

management strategy involving all role-players, it is necessary to start in the 

framework of existing institutions and adopt a pragmatic and at times even 

piecemeal approach”. The UN-Water Virtual Learning Centre 

(http://ocw.unu.edu/international-network-on-water-environment-and-

health/introduction-to-iwrm/introduction) and others (UNESCO, 2009b) also 

have suggested that successful implementation of IWRM does not 

necessarily demand whole-sale integration; each IWRM plan and approach 

will be different and a „one size fits all‟ solution is highly unlikely. 

Furthermore, the UN-Water Virtual Learning Centre suggests there are three 

aspects, in particular, that distinguish IWRM from the more traditional water 

resources management approaches: (i) it is more „bottom up‟ than „top 

down‟ and thus emphasizes the building of capacity among water users; (ii) 

it encourages cross‐sectoral, interdisciplinary management of water 

resources (i.e. it is integrative across environmental media); and (iii) it 

encompasses management of other activities (e.g. land use) that affect water 

resources (i.e. it is solution‐focused). 
There is considerable concern that the gap between IWRM theory and 

practice remains extensive and that even donor countries who heavily 

http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
http://ocw.unu.edu/international-network-on-water-environment-and-health/introduction-to-iwrm/introduction
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promote IWRM cannot show good case examples of success (Rahaman and 

Varis, 2005; Jeffrey and Gearey, 2006; Biswas, 2008; Medema et al., 2008). 

There are some early efforts at documenting case examples of success (e.g. 

Thomas and Durham, 2003) although the efforts seem to be fairly limited 

until recently (e.g. the UN-Water Virtual Learning Centre; UNESCO, 

2009b). It certainly can be argued that management of the Laurentian Great 

Lakes system implicitly has followed IWRM principles, as will be discussed 

in the next section. 

A number of challenges remain as IWRM is put into practice. Many 

countries continue to have poor cooperation between pertinent government 

agencies which presents difficulties in developing a truly integrated 

approach to management (Wu et al., 1999; Kurian, 2004; Wright, 2007; 

Biswas, 2008). Issues of integrated and appropriate data collection, 

management, and analysis in support of IWRM also are a concern, 

particularly in the arena of socio-economic data (Jewitt, 2002; Anderson et 

al., 2008; McDonnell, 2008; Biswas, 2008). Remotely sensed information, 

web-based GIS, and multi criteria oriented, weight-of-evidence approaches 

are examples of newer technologies and techniques that are being applied to 

support IWRM development. The issue of valuing water as an economic 

good has been contentious, particularly in developing countries, because of 

equity and poverty issues (van der Zaag, 2005; Rahaman and Varis, 2005; 

Wright, 2007). 

In concluding this section, it is worth noting the nine important 

conditions that UNESCO (2009a) identified as being essential for the 

implementation of IWRM: 

 

 Political will and commitment. 

 Basin management plan and clear vision. 

 Participation and coordination mechanisms, fostering 

information sharing and exchange. 

 Capacity development. 

 Well-defined flexible and enforceable legal frameworks and 

regulation. 

 Water allocation plan. 

 Adequate investment, financial stability and sustainable cost 

recovery. 

 Good knowledge of natural resources present in the basin. 

 Comprehensive monitoring and evaluation. 
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3. IWRM in the Context of the Laurentian Great 
Lakes-St. Lawrence River System 

 
The Laurentian Great Lakes-St. Lawrence River system (Figure 1) is the 

largest freshwater lake system in the world, with Lake Superior having the 

largest surface area of any freshwater lake in the world (82,100 km
2
). This 

water resource, as noted above, is shared between the U.S. and Canada, 

including eight states and two provinces; the exception to this being Lake 

Michigan which is the only lake located entirely within the U.S. The 

watershed is home to more than 33 million people and the waters are used 

for commercial navigation, hydropower production, industrial 

manufacturing, agricultural irrigation, fishing (commercial and recreational), 

general recreation, municipal water, and sanitation. As such, this resource 

has a profound impact on the lives of a large segment of North American 

society. The Great Lakes-St. Lawrence River system and the Mekong River 

system also have some parallels with respect to challenges to management 

because they are both transboundary waters.  

The Great Lakes Water Quality Agreement, first signed in 1972 and 

renewed in 1978, expresses the commitment of the U.S. and Canada to 

restore and maintain the chemical, physical and biological integrity of the 

Great Lakes Basin Ecosystem. The Great Lakes Water Quality Board (an 

advisory Board to the IJC) has had a lead role in making annual assessments 

of Great Lakes quality since 1973, first focusing on issues of eutrophication, 

and by 1978, turning its focus to better understanding and managing toxic 

substance loadings to the lakes. By 1985, the Board recommended the 

development and implementation of a Remedial Action Plan process to 

restore beneficial use impairments in 43 „Areas of Concern‟ (Hartig, 1988). 

Annex 2 of the 1987 Protocol to the Great Lakes Water Quality Agreement 

defines Areas of Concern as: 

 
Geographic areas that fail to meet the general or specific objectives 

of the Agreement where such failure has caused or is likely to cause 

impairment of beneficial use of the area‟s ability to support life. 

 
There are 14 defined Beneficial Use Impairments, ranging from fish tumors, 

to restrictions on disposal of dredged sediment (due to sediment 

contamination), eutrophication, and beach closings. Under the Great Lakes 

Water Quality Agreement, a Remedial Action Plan (RAP) must be 

developed for each Area of Concern. RAPs are submitted to the IJC for 
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review and comment at three stages: (i) when a definition of the problem has 

been completed; (ii) when remedial and regulatory measures are selected; 

and; (iii) when monitoring indicates that identified beneficial uses have been 

restored. The ultimate goal is that each Area of Concern will have all 

identified impairments remediated, followed by delisting. 

 

 

 
 
Figure 1 The Laurentian Great Lakes (from http://www.great-
lakes.net/lakes/).  
 

Parties with lead responsibility for RAP development generally are the 

state or provincial environmental agencies (e.g. New York State Department 

of Environmental Conservation; Ontario Ministry of Environment); however 

public consultation in all actions undertaken pursuant to this Annex (Annex 

2 of the 1987 Protocol to the Great Lakes Water Quality Agreement) is 

required and usually comes in the form of a public advisory council. 

Furthermore, the RAP must take an ecosystem approach that recognizes 

water quality depends on the interaction of air, land, water, and living 

organisms, including humans, within the system (Hartig, 1988; Krantzberg, 

http://www.great-lakes.net/lakes/
http://www.great-lakes.net/lakes/
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2003). In these respects, the RAP process includes principles of IWRM (see 

bullets in previous Section 1) without specifically terming it IWRM. 

Krantzberg (2003) provided a general review of some of the successes 

towards water quality improvement under RAP programs, but also noted that 

human health is still being impacted by toxic chemicals in the Great Lakes, 

indicating that there is still much work to be done. Of the 43 Areas of 

Concern, only two have been fully delisted and two have been classified as 

being in recovery status (i.e. remedial actions have been completed and 

monitoring continues to measure recovery of beneficial uses). Krantztberg 

(2003) reviewed the steps to delisting of the Collingwood Harbour, Ontario, 

Area of Concern and concluded there were some important conditions that 

led to the successful delisting, including: 

 

 Leadership – it was important to engage local leaders who were 

committed to their community and could facilitate change; 

 Consensus on goals – articulate clear and meaningful goals early in 

the process to unite the team; 

 Quantifiable endpoints – identify delisting targets that signify 

achievement of goals; 

 Ownership – the formulators of the plan are the owners of the plan. 

Each stakeholder takes responsibility in the process, but this also 

results in pride of achieving a successful end;  

 Respect – for each other within the team – strengthened the team‟s 

ability to solve challenges; 

 Quality of life – recognize that the local economy and quality of life 

are bound to environmental excellence. 

 

Krantzberg (2003) emphasized that stakeholders (specifically the public 

advisory council) were important in persuading government to be more 

responsive in restoring beneficial use impairments, a sentiment also 

expressed by Hartig (1988). Beierle and Konisky (2000) examined the role 

of public participation in RAPs and comparative risk cases in the Great 

Lakes Basin using a case survey approach. They concluded that in over 75% 

of the cases, stakeholder participants were highly successful in shaping the 

final product of the process and that the stakeholder approach was successful 

in resolving conflict related to competing interests. The main concern that 

Beirle and Konisky (2000) raised with their analysis was that representation 

on the public advisory councils may not be entirely representative of the 

community and that the wider community may be unaware of the process. 

The importance of public involvement in water resources management is a 
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key element to IWRM and increasingly this ideal is echoed throughout the 

world (Dungumaro and Madulu, 2003). 

Rabe (1996) noted that American commitment to environmental 

protection has grown in recent decades, but this increased concern (and 

investment) has not always resulted in significant improvements to 

environmental quality. In trying to explain this phenomenon, Rabe (1996) 

suggested that regulatory fragmentation which focuses on distinct media 

(air, water, land) may be at issue. However, Rabe (1996) also pointed to the 

Great Lakes Basin as an example where “….physical scientists, policy 

analysts, and policy makers worked hand-in-hand to bring unprecedented 

precision to the concept of integrated environmental management”.  Given 

the discussions of Rabe (1996), Beirle and Konisky (2000), and Krantzberg 

(2003), among others, it appears that resource management established 

through the RAP process in many ways follows the principles of IWRM, 

although the term “ecosystem approach” has been more commonly used in 

North America. The following section discusses one Area of Concern, the 

Buffalo River, in more detail to illustrate some unique elements of this RAP. 
 

3.1.  The Buffalo River Remedial Action Plan 
 
The Buffalo River Area of Concern represents the lower 9.6 km of the river, 

as it passes through the city of Buffalo (Figure 2). The river has been a 

commercial and industrial hub for 150 years, with iron and steel production, 

metal working and machining, chemical production, petroleum refining, 

grain milling, and tanning and leather production (Irvine et al., 2003). 

Ullman (1988) suggested that starting in the 1960‟s and accelerating into the 

1970‟s and beyond, industrial decline in the U.S. generally was reflected by 

the nation‟s trade imbalance and the impact of international trade on 

production by various industries. In fact, many conditions ultimately led to 

industrial decline in Buffalo and other Great Lakes cities, to the extent that 

there no longer is iron and steel production or petroleum refining along the 

Buffalo River; grain milling and chemical production remain in a much 

smaller capacity than the heyday of the 1940‟s and 1950‟s. 

By 1989, the Stage 1 RAP had been developed for the Buffalo River, 

with the New York State Department of Environmental Conservation 

(NYSDEC) acting as the lead agency (NYSDEC, 1989). The NYSDEC was 

assisted by a very active Buffalo River Citizens‟ Committee, consisting of 

members from the public, local universities, government agencies, and 

industry. A number of pollution sources were identified in the Stage 1 RAP, 

including inactive hazardous waste sites, direct industrial discharges, 



          Integrated Water Resources Management in Cambodia  

©2010 Irvine et al.     Page 119 
K. Irvine, T. Murphy, V. Vanchan, and S. Vermette (eds.), SE Asia Center, NY,  pp. 108-136. 

 

historically contaminated riverbed sediment, combined sewer overflows, and 

upstream point and nonpoint sources. The NYSDEC provided seven updates 

to the RAP between 1990 and 2002. In October 2003, the USEPA Great 

Lakes National Program Office (GLNPO) selected Friends of the Buffalo 

Niagara Rivers (FBNR) to coordinate the implementation of the RAP. 

FBNR was a not-for-profit organization established in 1989 to act as a 

grassroots option to assist with the remediation of the Buffalo River.  

Effective July 2005, FBNR changed its name to Buffalo Niagara 

Riverkeeper. Significantly, FBNR (and now Buffalo Niagara Riverkeeper) is 

the only not-for-profit citizen‟s organization acting as a Great Lakes RAP 

coordinator and this truly underscores the ability of a well-organized and 

well-informed public to influence environmental management. 

 

 
Figure 2 Buffalo River watershed and Area of Concern. 
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Progress is being made in the remediation of the Buffalo River. As of 

2005, 21 of 45 inactive hazardous waste sites had been delisted, four were 

undergoing remediation, and six continued as a threat. The Buffalo Sewer 

Authority developed a Long Term Control Plan to abate combined sewer 

overflows and the plan currently is under review by state and federal 

agencies. In the meantime, the Buffalo Sewer Authority has taken measures 

(including sewer separation and sewer upgrade) to begin reducing combined 

sewer overflows to the river. Environmental dredging feasibility studies to 

remove highly contaminated bed sediment have been conducted and a plan 

now is in place to carry out a combination of dredging and in situ capping 

(http://www.epa.gov/glnpo/aoc/buffalo.html). Buffalo Niagara Riverkeeper 

completed an update of the RAP in 2005 (Buffalo Niagara Riverkeeper, 

2005) that indicated there were six known impairments in the Area of 

Concern and two impairments of unknown status (eutrophication or 

undesirable algae; and degradation of phytoplankton). 

Buffalo Niagara Riverkeeper contracted with Buffalo State to assess the 

two unknown impairments (eutrophication or undersirable algae; and 

degradation of phytoplankton) and this work was conducted in 2006 (Irvine 

and Murphy, 2009). In brief, a field and laboratory program was carried out 

that determined: levels of phosphorus and nitrogen nutrients, and 

chlorophyll a (along with related conventional parameters including 

dissolved oxygen and turbidity); the presence of microcystins (algal toxins) 

as an indicator of undesirable algae; and the distribution of phytoplankton 

taxa. Irvine and Murphy (2009) used a weight-of-evidence approach, which 

included extensive use of multi-metric analysis of phytoplankton community 

structure, to conclude that the Area of Concern was not impaired with 

respect to eutrophication or undesirable algae; or degradation of 

phytoplankton. In both instances there was evidence of anthropogenic 

impact, but not to the extreme of impairment. It was recommended that 

monitoring continue regularly to re-affirm these conclusions (Irvine and 

Murphy, 2009). The results of the study were presented to the Buffalo River 

Remedial Advisory Committee who voted to adopt the recommendations 

made by the study, concluding that these two impairments could be 

considered delisted. This brief example simply illustrates how effective 

interaction between stakeholders can successfully assess water issues in 

Great Lakes Areas of Concern. 

 

 

 

http://www.epa.gov/glnpo/aoc/buffalo.html
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4. IWRM in Cambodia 

 
Bunnara (2004), and more recently, CDRI (2008), concluded that 

Cambodia has limited direct experience with watershed management and 

identified a number of challenges that the country faces, including the need 

to: improve cooperation between ministries dealing with watershed 

management; improve enforcement of existing laws; decrease dependence 

on external assistance and take active leadership in watershed management; 

enhance stakeholder participation and „bottom-up‟ planning; and increase 

documentation of experiences and lessons learned. The limited direct 

experience with watershed management is understandable, given 

Cambodia‟s history of civil war, genocide, and occupation between 1970 

and 1996 (Irvine et al., 2006).  Phyrun (1996) noted that one of the outcomes 

of the Khmer Rouge period (1975-79) was the “…complete destruction of 

institutions responsible for management of the country‟s resources, these 

include trained personnel, appropriate laws and regulations, enforcement 

capability, and government structures for development of environmental 

policies and co-ordination necessary for their implementation.”   Yet, 

Cambodians have a long history of water management, dating back to the 

extensive reservoir, canal, flood control, and irrigation systems of the 

Angkor empire from the 9
th

 to 14
th
 centuries (e.g. Moore, 1989; Fletcher et 

al., 2003). In this section, we will outline the existing situation of watershed 

management and examine some of the challenges to implementing IWRM, 

particularly in the context of the Laurentian Great Lakes experience. 

 

4.1. Governance and Legal Issues 
 
The Law on Water Resources Management of the Kingdom of Cambodia, 

(hereafter referred to the Water Law) enacted on June 29, 2007, provides the 

current framework for water resources management and Article 4 of the law 

specifically notes that water and water resources will be managed and 

developed based on IWRM principles. Furthermore, the Water Law 

established the Ministry of Water Resources and Meteorology (MOWRAM) 

as the lead agency to implement and oversee the law, and, significantly 

Article 11 notes “Every person has the right to use water resources for 

his/her vital human need including drinking, washing, bathing and other 

domestic purposes including water for animal husbandry, fishing and the 

irrigation of domestic gardens and orchards, in a manner that will not affect 

the legal right of others…”. In essence, it appears that the legal basis is in 
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place for implementation of IWRM in Cambodia and this is one of the 

important conditions identified by UNESCO (2009a) for successful 

development of IWRM.   

Although the basic legal framework currently is in place, a number of 

governance challenges remain as impediments to IWRM implementation in 

Cambodia. MOWRAM was established in 1999 to oversee water-related 

development issues, but as CDRI (2008) indicated, it remains a relatively 

new agency in dealing with water issues both within the country and in 

dealing with other riparian countries of the Mekong River. CDRI noted that 

several government agencies, including Ministry of Agriculture, Forestry 

and Fisheries, Ministry of Environment, Ministry of Rural Development, 

and Ministry of Land Management, Urban Planning and Construction, are 

involved in watershed management in various ways, and there may be both 

overlap of mandates and confusion regarding responsibilities. For example, 

Article 22 of the Water Law notes that although MOWRAM will consult 

with concerned ministries, “The discharge, disposal or deposit of polluting 

substances which are likely to deteriorate the quality of water and to 

endanger human, animal and plant health shall be subject to water license or 

authorization”. Yet, the water quality standards that would be used in 

decisions related to Article 22 are contained within Sub-decree on Water 
Pollution Control (enacted April 6, 1999) and are overseen by the Ministry 

of Environment. In fact, Chapter 5 of the Sub-decree gives the Ministry of 

Environment the specific mandate to control and monitor water pollution in 

Cambodian public water areas.  Carson et al. (2005) commented that in 

general, an important issue in Cambodian natural resource management is 

the unclear and overlapping/competing areas of government responsibility.  

The World Bank (2003) concluded that “…coordination among 

ministries and government agencies remains limited, with no systematic 

dialogue nor formal communication or feedback on sectoral issues.” In part, 

this situation is exacerbated by the relatively limited government budgets 

which are sourced to a great extent from donor countries (about half of the 

central government budget depended on donor assistance in 2007, 

http://www.state.gov/r/pa/ei/bgn/2732.htm). This situation results in keen 

competition between agencies for programmatic funding and agencies 

subsequently tend to guard the funding they get, thereby negatively 

impacting inter-agency cooperation. Constrained budgets also mean that it is 

difficult for government agencies to enforce regulations. It will be a 

challenge to demonstrate that inter-agency cooperation can result in more 

efficient use of resources and greater civil service productivity, but there is a 

need for this approach in efficient implementation of IWRM. 

http://www.state.gov/r/pa/ei/bgn/2732.htm
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Limited agency budgets also impact human resource issues and the 

ability of an agency to conduct its mandates. CDRI (2008) noted that most 

of MOWRAM‟s main activities are funded by donor nations or NGO (non-

government organization) programs. While these programs are under the 

supervision of MOWRAM, CDRI (2008) argued that they are operated in 

piecemeal fashion, in part because different donor nations and NGOs have 

different agendas that are not necessarily well-coordinated. As a result, 

donor and NGO funding to date has had limited impact on institutional 

capacity building for MOWRAM.  By way of further illustration, Irvine et 

al. (2006) described the situation resulting from a demonstration sewage 

treatment project in Battambang in the mid-1990‟s. Funded by the 

International Development Research Centre (IDRC), Canada, the project 

supported construction and maintenance of a treatment system consisting of 

three sedimentation ponds for primary treatment, two oxidation ponds for 

secondary treatment, and a fish pond and wetland. The plant provided 

treated water for irrigation purposes, sludge for fertilizer, aquaculture 

opportunities, and research opportunities for students at the Royal University 

of Phnom Penh who examined the health effects of agricultural use of raw 

sewage, economic benefits of using treated wastewater for irrigation, and 

treatment plant impacts on river water quality. Ultimately, the IDRC noted 

(http://web.idrc.ca/en/ev-40205-201-1-DO_TOPIC.html) that the plant 

effectively ceased operation once their funding ended. It was concluded that 

maintenance costs (apart from construction costs) of an off-site treatment 

plant with a drainage pipe infrastructure were too expensive for the residents 

of Battambang (or any other Cambodian city), without external assistance. 

Furthermore, it was concluded that the project did not succeed in 

strengthening institutional capacity at the national or provincial level since 

key personnel, trained for the project, left to work for private companies and 

NGOs. This is a common occurrence in Cambodia where government 

personnel may make $40 USD per month. Alternatively, if the government 

personnel stay in their technical positions, because of low salaries there is a 

trend that they take second jobs, which provides a challenge for new training 

and time commitment (Hamaguchi Toshinori, JICA Expert, Project of 

Capacity Building for Quality Standard Control of Agricultural Materials, 

pers. comm., June, 2009).  
 

4.2. Data, Data, Data 
 
Scientific inquiry, supported by good data, must be the basis for rational 

decision-making and policy development. Given the limited financial 

http://web.idrc.ca/en/ev-40205-201-1-DO_TOPIC.html
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resources of Cambodian line agencies, long term monitoring of key variables 

to support implementation of IWRM, is a challenge. CDRI (2008) noted that 

impact monitoring is mainly done in association with individual projects and 

related information is not usually made available to the public. Certainly, the 

framework and legislative requirements for Environmental Impact 

Assessments are in place for individual projects (Im, 2000). There also are 

some exceptions, where longer term databases are available, particularly in 

the case of the Mekong River and some of its major tributaries (Figure 3). 

Campbell (2007), for example, noted that the Mekong River Commission 

has conducted monthly water quality sampling at 99 sites across the lower 

Mekong basin since 1985 (but since 1992 in Cambodia).  Flow data for key 

mainstem sites on the Mekong River are readily available, as are flow 

analyses, through various reports and databases at the Mekong River 

Commission website (http://www.mrcmekong.org/).  More recently (since 

2004), in collaboration with the Mekong River Commission, MOWRAM 

added water quality monitoring stations (total of 21) on the Mekong River 

and major tributaries and now is beginning to release analysis of these data 

(MOWRAM, 2009). This report summarizes water quality using different 

water quality index approaches.  A Water Quality Index approach can be a 

useful tool for communicating water quality information to the public and 

has been used successfully in countries worldwide (Brown et al., 1970;  

Bhargava, 1983; House, 1990; Palupi et al., 1995; Wills and Irvine, 1996; 

Pesce et al., 2000; Bordalo et al., 2001; Cude, 2001), including Cambodia 

for both surface water and drinking water (Irvine et al., 2006; 

http://www.rdic.org/dwqi-ground-water-summary.html). Hopefully, these 

recent developments start a trend to counter Bunnara‟s (2004) observation 

that it is difficult to access information regarding water resources in 

Cambodia. 

Certainly, data collection is important in providing legitimacy and 

support for citizen concerns in relation to IWRM. For example, in the Se San 

watershed of northeastern Cambodia (discussed in more detail later) Hirsch 

and Wyatt (2004) indicated that the provincial government in the area 

wanted further studies in 2001 to provide „scientifically‟ sound evidence of 

the link between the Yali Hydropower Dam (Se San River) and the impacts 

being felt by communities since the dam had gone on-line in 1996. 

Furthermore, Cambodian representatives to the Cambodia-Vietnam Joint 

Committee examining the Se San issue often have claimed that they are 

unable to raise community concerns because their „scientific‟ evidence for 

impact is limited and as a result the Vietnamese have just talked around their 

concerns (Hirsch and Wyatt, 2004). Data collection and analysis also help to 

http://www.mrcmekong.org/
http://www.rdic.org/dwqi-ground-water-summary.html
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support or dispel “common beliefs”. For example, while the senior author 

worked in the Water Control Section of the U.S. Army Corps of Engineers, 

Buffalo District, the Section frequently got calls from citizens in the late 

1980‟s complaining about low water levels on the lower Great Lakes (Lakes 

Erie and Ontario) even though the levels at the time were around long term 

average. However, water levels had been at near-record highs in the previous 

years (1985-87), so comparatively, long term average levels were perceived 

(incorrectly) as being low. Campbell (2007) reviewed the results of a series 

of Mekong River Commission workshops in which participants (almost 

entirely staff from riparian government agencies) were asked to identify 

priority environmental concerns. Water quality was identified as the top 

concern, but Campbell‟s (2007) analysis of available water quality data 

collected by the Mekong River Commission did not reveal a water quality 

problem except in the Mekong Delta. Similarly, Campbell‟s (2007) data 

analysis showed that concerns regarding high sediment loads and lower dry 

season flow rates were unfounded and he concluded that there can be 

mismatches between perceptions and actual conditions. Campbell‟s (2007) 

findings underscore the need for effective monitoring and data analysis in 

developing good policy. 

 
4.3. Capacity Building and Participatory Planning 

 
Phyrun (1996) noted that the Royal Government of Cambodia (RGC) sees 

water as contributing to its priority of poverty alleviation, economic growth 

and food security and as part of the RGC plan to reduce poverty, the SEILA 

program was introduced. Launched in 1996, SEILA (Khmer Sanskrit for 

„foundation stone‟) is an aid and coordination framework to support the 

country‟s decentralization and deconcentration reforms with a goal of 

reducing social fragmentation and increasing the legitimacy of local 

administration in the post-Khmer Rouge period (Anderson, 2004). In 

essence the „bottom-up‟ approach to planning and governing is emphasized 

and this is consistent with the IWRM planning principles outlined above. 

Manor (2007) indicated that a central concept behind SEILA‟s strategy is 

„good governance‟; which also is one of the important conditions for 

successful implementation of IWRM, as described by UNESCO (2009a). 

Furthermore, Manor (2007) contended that strengthening governance must 

include participatory planning.  The recent RGC „Rectangular Strategy‟ 

(2004-2008) also sought to improve economic conditions through good 

governance that focused on the four areas of anti-corruption, legal and 

judiciary, public administration, and decentralization (Carson et al., 2005). 
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Figure 3 Cambodia, showing the Mekong and Tonle Sap system. 

 
CDRI (2008) made the important point, however, that participation is a 

new concept for Cambodians and that Khmer people have a different 

perception of participation as compared to the Western ideals. Khmer 

participation historically has been more passive; change is occurring but it 

will take time. This is why capacity building and education for the new 

generation of Cambodians is crucial. In the context of watershed 

management, however, Bunnara (2004) reported that there are limited 

offerings at Cambodian universities. The Environmental Science 
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Department at Royal University of Phnom Penh has had some remarkable 

recent successes in water resources research, for example, as funded through 

the International Foundation for Science, but it is still a small department 

that has been in existence only since 2000. The Royal University of 

Agriculture and two Agricultural Colleges deal with agriculture and natural 

resources management, but do not have explicit mandates in the field of 

watershed management (Bunnara, 2004). The Institute of Technology of 

Cambodia also offers courses in agricultural hydrology and irrigation, from 

an engineering perspective.  

Some of the capacity building gap related to participatory planning, 

particularly at the grass-roots level, is being filled by non-government 

organizations such as the Community Based Natural Resources Management 

Learning Institute (CBNRMLI).  CBNRMLI 

(http://www.cbnrmli.org/english/index.php?page=about_us) for example, is 

able to bridge between government agencies and the local people to facilitate 

training, improved institutional partnering, conduct participatory research, 

and produce case studies. With the bottom-up planning approach promoted 

by the RGC and its limited financial capacity, it is most important that non-

government organizations such as CBNRMLI, with its well-trained and 

relatively large Khmer staff, continue to work at the grassroots level for the 

time being.  

Participatory planning is an important element of the Community Based 

Natural Resources Management philosophy (Carson et al., 2005; Bunnara et 

al., 2005) that takes a bottom-up approach in which villagers and other 

stakeholders jointly plan the use, protection, and allocation of land and water 

areas within the village boundaries. The implementation steps of 

participatory planning are well-described by Bunnara et al. (2005) and this 

implementation is assisted by neutral facilitators from outside the village 

who are typically with a government agency or an NGO. As might be 

expected, it is taking some time to implement the participatory planning 

process; Carson et al. (2005) report that 96 villages in 20 communes of 

Ratanakirri province have been involved with participatory planning, while 

Bunnara (2004) discussed the Kbal Chhay watershed (Sihanoukville) 

participatory project and an FAO- assisted project in the Tonle Sap region. 

Bunnara et al. (2005) show that training of participatory planning facilitators 

has occurred throughout the country. Apart from capacity building issues in 

training facilitators for the participatory planning process (Bunnara et al., 

2005), other barriers to successful implementation of participatory planning, 

from basic to complex, have been identified by Imarith (2005). For example, 

conceptual differences arise between the local people and government 

http://www.cbnrmli.org/english/index.php?page=about_us
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officials in the definition of a „forest‟. The Forest Administration defines 

forests as Permanent Forest Reserves or Private Forests, while local people 

in Ratanakirri use classifications such as spirit forest, burial forest, 

watershed forest, and multiple use forest.  Development guidelines used by 

government agencies can be complicated and difficult to understand for 

local people. There also can be mistrust between the government staff and 

local people, where the local people doubt the government‟s intentions and 

government may not believe that valuable resources can be effectively 

managed by people with limited education (Imarith, 2005). While these 

challenges exist, it seems that there are important elements of the IWRM 

philosophy contained within the participatory planning approach. 

The Se San River represents an interesting case where watershed 

communities are starting to organize and even develop a coalition of 

government and non-government stakeholders in an effort to stop future dam 

construction for hydropower production and leverage compensation for 

downstream damages caused by the existing dam at Yali Falls in Vietnam 

(Hirsch and Wyatt, 2004). The Se San River is one of the largest tributaries 

to the Mekong River, with its headwaters in the Central Highlands of 

Vietnam and its outlet (being joined first by the Sre Pok and Sekong Rivers) 

at Steung Treng in Cambodia (Figure 3). Construction of the Yali Falls Dam 

on the Se San in Vietnam began in 1993, in support of a 720 mW 

hydropower installation.  The dam created a 64.5 square kilometer reservoir 

and by 1996, concerns regarding the downstream impacts of the dam 

operation were being expressed. Two of four turbines at the dam came on 

line in 2000 and there are plans for additional dam construction on the upper 

Se San River. Impacts to the downstream communities associated with the 

Yali Falls Dam operation include extreme and rapid fluctuations in water 

level, resulting in death, erosion, and flooding; declines in fisheries catches; 

and water quality and associated health impacts (Hirsch and Wyatt, 2004). 

To date, there has been little resolution of the Se San situation. Part of the 

difficulty in negotiation of settlement may be the perceived unequal power 

balance between Vietnam and Cambodia. As noted above, part of the 

difficulty may be related to inadequate data to support impact claims. The 

Striver Project is seeking to help in the area of data collection and refining 

IWRM application in the watershed (Tiodolf and Stalnacke, 2008; Nhung et 

al., 2009). The Striver project will not conclude until after 2009 so the full 

impact of the study is unknown at this point in time. 
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4.4. Community Based Natural Resource 
Management (CBNRM) 

 
Carson et al. (2005) defined CBNRM as: 

 
… a diversity of co-management approaches that strive to empower 

local communities to participate actively in the conservation and 

sustainable management of natural resources… In Cambodia, there 

are various CBNRM related strategies such as Community Forestry, 

Community Co-Management of Fisheries, Participatory Land Use 

Planning and Participatory Protected Area Management. 

 

Carson et al. (2005) further concluded that there has been some relative 

success in implementing CBNRM projects, and some of these are 

documented as case studies by Marona et al. (2005), but more progress is 

needed. Still, Carson et al. (2005) showed that 416 villages were involved in 

Community Forestry, 351 villages were involved in Community Fisheries, 

and 167 villages were involved with Community Protected Areas.  

Carson et al. (2005) also summarized key opportunities and challenges 

for CBNRM: 

 

 Policy and legal framework gaps 

 Good governance and decentralization 

 Conflict resolution mechanisms 

 Gender and equity issues 

 Information flow management (cooperation, networking, 

and knowledge sharing) 

 Monitoring and evaluation of impacts 

 Capacity building, training, ongoing learning 

 Land and resource rights 

 Sustainable livelihoods 

 

What is striking about the CBNRM approach and philosophy, including 

Carson et al.‟s (2005) summary of key opportunities and challenges, are how 

closely they match with IWRM principles and conditions required for 

implementation, as discussed in the first section. In this respect, elements of 

IWRM already are being applied in Cambodia, although not under the name 

IWRM. 
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5. Conclusion 

 
Although more commonly termed an ecosystem approach, management of 

the Laurentian Great Lakes follows many of the principles and embraces 

conditions important for successful implementation of IWRM, foremost of 

which include political will and commitment at all levels of government and 

civil society, well-defined legal frameworks, effective participation of all 

stakeholders (include citizens), effective water allocation plans, a good 

understanding of the natural resources present in the basin and their 

economic value, and comprehensive monitoring and evaluation. It has taken 

the Great Lakes community over 100 years to establish and refine an 

effective management approach.  

Cambodia has established the basis for what could become effective 

IWRM. The legal framework has been established, but there still are 

challenges with respect to political will and commitment (politically and 

financially). There is a greater need for transparency with respect to 

government decision-making. Government agency organization, which 

currently experiences overlap and competition in some aspects of water 

management, should gradually improve with the passing of the Water Law 

in 2007 and with time, much as agency effectiveness in the Great Lakes has 

improved in the last 50 years. Effective capacity building is essential both 

for the government agency staff and the public. This too, will take time, but 

there needs to be a coordinated effort, and hopefully IWRM principles can 

provide the framework for this effort. More effective coordination between 

government agencies, donor countries, and NGOs, using the model of 

CBNRM would be beneficial. Water quality and quantity monitoring on the 

Mekong River and some major tributaries is reasonable, but there still is a 

great deal that is not understood regarding the water resources of Cambodia 

and development of coordinated, long term monitoring plans still present a 

challenge. This is a challenge that must be met because good management 

decisions must be based on good data and rational science. Cambodia faces 

the added challenge that many of its major waterways are a shared resource 

or are impacted by upstream riparian states. The Laurentian Great Lakes 

faces similar challenges of shared waterways, so some lessons can be taken 

from the cooperation between the U.S. and Canada in managing its joint 

waters. However, the unequal political power of countries within the 

Mekong Basin adds an extra challenge to shared water resource 

management. 
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