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Abstract 

As Northern Thailand’s main economy, one of the major problems Chiang Mai is facing is the 

ineffective septage management. The research explores the issues surrounding many 

households in Chiang Mai which use unsatisfactory on-site sanitation systems that do not 

prevent seepage. The findings show that poor enforcement of regulations, high capital costs and 

lack of incentives are some of the reasons organisations and the Chiang Mai government are 

struggling to sufficiently tackle the problem. Drawing on the findings and experiences from 

other countries, the paper offers recommendations for Chiang Mai to improve its septage 

management some which include principles of public private partnership. 
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1. Introduction & Problem Statement  

Given that sanitation has a major impact on people’s health and the economy, there is a 

growing need to intensify the progress of Goal 6 of the Sustainable Development Goals (SDG) 

framework. Goal 6 aims to halve the proportion of untreated wastewater by 2030 and address 

issues of quality and sustainability of water resources, which are critical to the survival of people 

and the planet. While 2.1 billion people have gained access to improved sanitation since 1990, 

declining supplies of safe drinking water is a major problem impacting many countries across the 

globe (Van Minh & Nguyen-Viet, 2011).   

Chiang Mai is increasingly becoming an important city to the development of Thailand’s 

economy. Despite this, only 20% to 30% of the total volume of wastewater is channeled to 

centralised wastewater treatment facilities, the rest is discharged into the environment 

untreated (Chuah & Ziegler, 2018).  The city has two important waterways running through it - 

The Mae Kha Canal and Ping River. Figure 1 shows a location plan of Chiang Mai, with the 

positioning of the river and canal. 

 

 

Figure 1: Chiang Mai location plan (Source: Rouge, 2016) 
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Following the rapid development around Chiang Mai, the waterways have become increasingly 

polluted as shown in Figure 1. Faecal sludge management has been highlighted as one of the 

causes of this contamination. While all residents of Chiang Mai have access to improved 

sanitation, the disposal of wastewater is mostly via simple onsite sanitation systems (OSS), some 

of which do not prevent seepage. Figure 2 shows examples of the OSS. 

 

 

Figure 2: Model of sanctioned OSS vs unapproved OSS (extracted from PP5804 outline) 

 

Unlike central sanitation systems, wastewater collected within OSS needs to be collected, 

conveyed to appropriate treatment facilities, and treated before discharging into the 

environment.  Chiang Mai's rapid urban development, coupled with easy access to filtered 

bottled, drinking water, could potentially have led to the underdevelopment of a robust support 

system for treatment of household wastewater. 

Well documented case studies like the 1854 Broad Street cholera outbreak show the possible 

public health risks associated with contaminated drinking water sources (Paneth 1998). This is 

clearly an important issue, yet there are limited studies looking at Chiang Mai.  This research 

therefore focuses on septage management in the peri-urban areas of the Chiang Mai 

metropolitan; rural areas of Chiang Mai are excluded.  The research uses qualitative methods to 

answer the following research questions: 

1. What are the shortcomings of the on-site sanitation management systems in the peri 
urban areas of Chiang Mai? 
2. What are the economic, environmental and health impacts of a non-effective septage 
management system for Chiang Mai? 
 
Section 2 provides a literature review to aid in evaluating the questions. The research 

methodology, findings and analysis are presented in sections 3 and 4, before recommendations 

and a conclusion are made in sections 5 and 6 respectively. 
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2. Literature Review  

The World Health Organisation (2018) attributes at least 2.2million deaths globally to water-

related diseases. Incidents in both Walkerton, Ontario and Broad Street, London, also show that 

because water borne diseases like E.coli and cholera can contaminate water sources, large 

proportions of the population that draw water from these sources for cooking and drinking are 

impacted  (O'Connor, Dennis, 2002) (Paneth, 1998). Other emerging public health risks come 

from contamination of water sources of untreated septage management.  

Green (1991) documented that Northeast Thailand has one of the highest known rates of 

cholangiocarcinoma (cancer of the bile ducts) in the world. It has one of the lowest survivability 

rates among all known cancers in the world. The source of the cancer was tracked to a parasitic 

flatworm that spreads in fish in the Mekong region (Andrews, 2008). The flatworm larvae spread 

via human faecal discharge to the fish, which are eaten raw by the Northeastern Thai people.  

This is one of the many possible public health crises that can come from untreated faecal 

discharge. 

Further, studies in Bangkok have shown that many new chemicals are now being used in 

modern household items like cleaning detergents, food products and shampoos (Tewari, 2013). 

The long-term effects of these chemicals are still not known today. If faecal sludge and urine is 

not treated prior to discharge into the environment, these chemicals can pass into water 

sources. Currently, Chiang Mai obtains its drinking water via bottled water, where filtration and 

membrane technology is used to filter out much of known water contaminants. However, not all 

contaminants can be removed via this technology today. The reduction of risks of contaminated 

water sources need to be properly managed considering the possible emergence of these new 

chemicals being discharged into the environment via household septage.  

On the economics side, the WHO argues that the economic benefits that can be realised if 

governments invested in water in sanitation are considerable. These benefits are estimated to 

be an increase in global GDP of 1.5% and a return of US$4.30 for every dollar invested in water 

and sanitation services (World Health Organisation, 2018). These amounts are attributed to the 

reduced health care costs for government, increased productivity at work as employees have 

easy access to facilities and; improved education, as absenteeism is reduced with clean water 

access at homes and schools (World Health Organisation, 2018).  

Given all the above, it is important to consider where Chiang Mai is today with its efforts on 

improving sanitation systems. Some development work focusing on improvement of sanitation 

systems have been initiated and financed by the German Federal Ministry of Economic 

Cooperation and Development, and implemented by GIZ. Chiang Mai has been identified as one 

of the partner cities for the project to have an integrated planning and management process of 

key sectors of energy, water and food security (Deutsche Gesellschaft für Internationale 

Zusammenarbeit, 2015). GIZ has promoted the use of vacuum sewerage system to help improve 

the sanitation systems.  

Further, the waste water treatment plant in Chiang Mai, Pa Dad, has the treatment capacity of 

50,000 m³ wastewater per day. The plant is currently underutilized and not even receiving 8,000 

m³/day. This is due to the lack of connection to the sewer systems and the outlets of septic 
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tanks are discharging into the Mae Kha and its side channels (Kirchhof, 2017). Other factors 

contributing to this according to an evaluation report by the Ministry of Natural Resources and 

Environment include poor collection systems, limited budgets for operations and maintenance, 

unclear legislation on wastewater treatment fee, lack of enforcement of standards and 

insufficient public involvement (Tabucanona, 2006). 

 

3. Research Methodology  

To investigate this issue in detail, desk literature review, semi-structured interviews and site 

visits were used. 

3.1 Desk Review 
Desk research was conducted to understand the sanitation issues in Chiang Mai from a public 

health, environmental and economic perspective. Ongoing development projects in Chiang Mai 

were taken into consideration to assess the possible solutions currently being investigated. 

Examples from other countries which faced similar challenges such as Malaysia and Senegal, 

were also studied to assess the relevant steps Chiang Mai can take towards improved septage 

management.  

3.2 Interviews and Site Visits 
Although there was published data on sanitation in Thailand, there was limited documentation 

available in English specifically looking at Chiang Mai. Interviews were first conducted prior to 

visiting Chiang Mai, to gather information from decision makers, experts and academics who 

had knowledge and experience on sanitation issues. The semi-structured nature of the 

interviews allowed participants to respond freely to open-ended questions. In this initial phase, 

the persons interviewed included academia from the Lee Kuan Yew School of Public Policy, 

development agencies working on sanitation in Chiang Mai, health officials, and experts from 

the Singapore Ministry of Environment and Water Resources. 

The team then did site visits to waste treatment plants and research laboratories in Chiang Mai.  

With the assistance of a translator who could speak the local Northern Thai dialect, more people 

were interviewed including researchers from the Chiang Mai University, private business owners 

providing services for waste water collection and stakeholders from the Chiang Mai municipality.  

A complete list of interviewees is shown in Appendix 1.  

 

4. Findings and Analysis   

4.1 Faecal Sludge Management and Collection  
According to MDG report 2015, Thailand successfully ensured 100% sanitation access in urban 

and rural areas by 2011. The strategy had largely been reliant on providing citizens with access 

to OSS systems and lesser on expansion of sewer-based (SB) sanitation infrastructure.  OSS 

systems during the lifetime of their operation, rely on periodic desludging of septic tanks. 
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Primarily, the job of desludging, transport and treatment lies with private operators which are 

authorised in this behalf by municipal authorities.   

Based on our field study of faecal sludge management (FSM) practices in Chiang Mai, the 

following issues stand out distinctly: 

1. Ministerial Regulations,2002 under Public Health Act 1992 of Thailand, mandated the 

treatment of faecal sludge before discharging it in the open and responsibility for 

collection of septic tank content lied with local authorities. In Chiang Mai, the sludge 

from the domestic and commercial septic tanks was being collected through a network 

of trucks being owned by different private operators.    

2. The only private company (Chiang Mai Sanitation Company) which held the license of 

collecting septage in the municipal area of Chiang Mai, was carrying out treatment using 

sludge drying bed mechanism. Figure 3 shows a diagram of the sludge drying beds used. 

  

Figure 3: Sludge Drying Beds from Chiang Mai Sanitation Company 

Chiang Mai Sanitation Company was funded as a King’s pilot project of sustainable 

septage management in Chiang Mai. It was employing adequate resource recovery from 

the septage in the form of treated waste water being used for agriculture and dry sludge 

converted into fine agriculture manure. According to the company, it did not possess the 

capacity to cater to the city’s population due to inadequate number of trucks and 

limited treatment infrastructure, and therefore it could only service 30% of the demand. 

The company informed that it was planning to significantly expand its treatment 

infrastructure and acquire new vacuum trucks in near future.  

3. In view of the large capacity gap of the licensed operator, the study found that different 

private truck operators were collecting the sludge on demand and dumping it in the 

river or open areas as they did not possess any treatment facility. The fees for collecting 

septage was prescribed as 300 baht/m3 for licensed operators but the huge gap in 
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supply of vacuum trucks provided the option to private truck operators to charge at a 

premium. 

4. Our study also found that there was an enforcement and capacity gap at the level of 

local authority, to check illegal open dumping of collected septage by unlicensed truck 

operators.   

According to the feasibility case study for implementing innovative wastewater management in 

Chiang Mai Municipality by GIZ1, less than 10% of the households are connected to the main 

sewer collection system and most of those households have installed septic tanks. The 

combined sewerage system which draws out both surface run-off water and household 

wastewater including toilet waste, is vulnerable to frequent clogging, bad odor and leakage.  

Further, as highlighted in the literature review; the treatment plant in Chiang Mai is not only 

failing to reach capacity (treating less than 8,000 m3/day instead of 50,000 m3/day) but it is also 

treating diluted wastewater. The treatment of the diluted water at the plant costs up to 

THB100.000 per month for electricity and additional energy costs to run the pumping stations 

can reach THB 300,000 - THB 400,000 per month.  Old Chiang Mai and surrounding areas are 

heavily populated, with both native and tourist populations currently dependent on OSS 

systems.   The case study proposes vacuum sewerage system for Old Chiang Mai based on 

separated sewerage system and estimates THB 241million for investment costs and THB 1.6 

million per year for operation and maintenance costs.   

Another study was conducted in Senegal for financial comparison between Sewer Based (SB) 

system and FSM system with onsite septic tanks, collection and transport trucks and drying beds 

(Pierre-Henri Dodane et.al,2012). The combined capital and operating cost for the SB system 

($54.64/capita/year) was five times higher than the FSM ($11.63/capita/year). Further, the costs 

for SB are almost entirely born by sanitation utility while FSM, in addition to costing less, 

operates with a business model where costs are spread among households, companies and the 

utility.  

Seeing the prohibitive cost structure of providing SB system, the situation in Chiang Mai 

demands effective FSM management based on principles of public private partnership, where 

the profitability of private operators providing collection or treatment facilities should be 

ensured in well regulated environment monitored by local authorities.  

                                                           

 

 

 

1 
http://www.unescap.org/sites/default/files/CaseStudy_TH_ChiangMai_WastewaterManagement_OldCity
Community_2017_0.pdf 
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4.2 Cost of setting up a treatment plant  
There are two systematic ways of treating septage waste for reuse: 

i. A fully automated mechanical septage treatment plant, or  

ii. A non-mechanical septage treatment plant.  

 

Figure 4 and Figure 5 show these two systems.  

Fully-Mechanised Septage Treatment Plant Components

 
Figure 4: Fully-Mechanised Septage Treatment Plant Components 

(Source: USAID, 2013) 

Non-Mechanised Septage Treatment Plant Components 

 

 
 

Figure 5: Non-Mechanised Septage Treatment Plant Components 
(Source: USAID, 2013) 

 

Although the benefits are quite distinguishing, our study revealed that the cost of setting up the 

units are quite substantial in nature and this poses a huge barrier for Chiang Mai operators.   
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A sample costing adopted from USAID (2013) is shown in Table 1: Sample Cost Estimate: Fully 

Mechanised vs Non-Mechanised SystemsTable 1. 

Table 1: Sample Cost Estimate: Fully Mechanised vs Non-Mechanised Systems 

 
~USD:  1,467,091 ~USD: 978,909 

 

As shown in Table 1, the set-up cost for a fully automated mechanical septage plant is 50% 

greater than that of a non-mechanical one, costing around US$ 1.5 million, vs. approximately 

US$ 980,000. Over and above this investment is the additional cost of land. 
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Further, using information provided by Chiang Mai Sanitation company, the payback period is 

calculated in Table 2. 

Table 2: Payback period for investment 

Item Qty / Cost Notes 

Vacuum Trucks 8 Trucks  7 running, 1 on Standby 

Capacity of each truck 4000 litres/truck  

Number of rounds per truck 3 rounds per day  

Total Capacity per Day, Per Truck 12 000 litres/truck  

Total Volume per Day  84 000 litres/day  (12 000 * 7 trucks) 

Prescribed fee for collecting septage   300 baht/m3  

Potential daily revenue from collection THB 25,200 84 000litres = 84 m3  

=84 m3 * THB 300/m3 

Potential Monthly Revenue THB 756,000 =THB 25,200 * 30days 

Potential Annual Revenue THB 9,072,000 = ~USD 283,225 = THB 756,000 * 12months 

*Payback period for non-mechanised 

systems 

~3.5 years =US$ 980,000/283,225 

*Payback period for fully mechanised 

systems 

~5.12 years =US$ 1.47 million/283,225 

 

*Table 2 does not account for the ongoing maintenance and operational costs. A reasonable 

assumption can be made that these additional costs would considerably extend the payback 

period.  

If there is no backing by government in terms of buy back, subsidy or policy support, many 

companies, like the current private player, would opt for the non-mechanised treatment system 

if they enter the market at all. 

 

4.3 Impact of Chemical Fertiliser vs. Organic Fertiliser 
Another key finding was the amount of chemical fertilizer imported to Thailand and how this 

removes incentives to treat faecal sludge into organic fertiliser. 

4.3.1 Market Control of Chemical Fertiliser 
Thailand is the 7th largest importer of global fertilizer, on average it imports around 5-6 million 

tons of chemical fertilizers (Tunpaiboon, 2017).  With the country being one of the largest 

producers and exporters of rice, the agriculture sector is a key source of employment. Figure 6 

shows that rice accounts for 42% of chemical fertilizer. 
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Figure 6: Demand for Chemical Fertilizers by crop in Thailand (Source: Tunpaiboon, 2017) 

Given that many local farmers rely on rice farming to sustain a living, there is clearly a need for 

fertiliser. Our findings show however, that chemical fertiliser has been allowed to dominate and 

breaking into organic fertilizer has been difficult (See Appendix 3). 

Table 3 shows some leading domestic fertilizer companies in Thailand.  

Table 3: Leading Domestic Chemical Fertiliser Companies (Source: Tunpaiboon, 2017) 

Company Revenue 2015 

(THB, m) 

Chia Tai 17,456 

Thai Central Chemical 12,253 

Yara (Thailand) Limited 6,110 

I C P International 4,698 

Terragro Fertilizer 4,637 

I C P Fertilizer 3,321 

World Fert 2,182 

Saksiam International 1,276 

 

Thailand has 1,070 manufacturers of chemical fertilizers registered with the Thai Department of 

Business Development. Of these, only 1.2% are large operators and 98.8 % are SMEs 

(Tunpaiboon, 2017). However, this 1.2% takes 60% of revenue share of the overall fertilizer 

market. This is due to the process of competitive bidding by government, where larger 

operators have a greater advantage to participate over SME’s.   

Further, the United Nations (2017) reported that the supply chain process of chemical fertilisers 

in general was part of an illegal syndicate, meaning that curbing imports of chemical fertiliser to 

promote organic, was not going to be an easy task.  
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4.3.2 Organic Fertilizer Potential of Chiang Mai 
Despite the huge demand for fertilizer to support the agriculture sector, the impact that organic 

fertilizers could make in the thai agri system is still a long way to go. A 2014 OECD report 

showed that while Thailand generally has many organic fertiliser producers, many farmers in 

Thailand receive chemical fertilisers at heavily subsidized prices, potentially reducing their 

incentive to increase productivity. Organic fertiliser producers in Chiang Mai therefore struggle 

to beat the price points of subsidised chemical fertilisers (Crop Agro, 2016).  

Although chemical fertilisers are associated with some environmental and health risks, the price 

is a major decision point for farmers. Given the competition and the illicit trading activities in the 

chemical fertilizer supply chain process, the opportunity for the sector to innovate and improve 

into organic fertiliser is thwarted. While there is much potential for Chiang Mai (see Appendix 4), 

there is just not enough incentive yet to treat and convert faecal sludge, and active government 

support is needed. 

 

4.4 The challenge in commercializing waste  
To gauge the value of the market available for the final product,  Table 4 provides a working 

based on: the non-mechanized setup cost of USD 980,000 discussed in Table 1, theoretical 

inputs on Input cost (Capex, Working Capital – with annualized depreciations); and Output 

Revenue Plan (Capacity utilization with annualized growth, Manure Costing Plan inline to Input 

cost and Per ton Pricing to become self-suitable).   

 

Table 4: Assumption Based Calculation for Private Sector Viability 
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Considering that the fertilizer subsidy policy on synthetics, new innovations, crop modifications 

and drought, all have a direct correlation to the revenue firms can generate, the market reality 

is that this heavily impacts commercialization. If there is going to be a sustainable secondary 

source of revenue from manure fertilisers, it will be prohibitively high in the initial years starting 

at US$3,057 but decreasing over the years.   

While social benefits such as improved sanitation and better public health can be realised, the 

business model challenges, coupled with a non-prevalence of any incentive mechanism for 

private sector, make it difficult for new entrants.  To enable entry of more players to enter the 

market, new incentives are required  

 

4.5 Other considerations: conversion of waste into biogas 
Chiang Mai University is exploring the conversion of waste into biogas to generate electricity 

(see Appendix 2). With issues of climate change, the benefits of biogas are substantial as it is a 

renewable energy source with zero net greenhouse emissions. While the Philippines has 

expressed interest in this specific project, it is largely untapped in Chiang Mai due to high costs 

and lack of enforcement of sewage dumping regulations. 

 

5. Recommendations 

The following recommendations are proposed for consideration. 

Installing and enforcing some legal and regulatory frameworks for sustainable FSM practices:  

The first requirement is formulation of treatment standards which are sound and 

implementable, by keeping a balance between stringent standards which cannot be complied to 

those providing adequate protection of public health and environment. A multiple stakeholder 

consultation involving academics, sanitation experts, local government representatives and 

private sector participants should ensure that standards are adapted to economic, institutional 

and technological setting of the country. Adequate investment in capacity of local government 

to enforce such regulations should be made through recruitment of manpower and devolution 

of further powers by the regional governments. 

Another important issue is multiplicity of ministries governing regulations which determine 

outcomes of managing problem of sustainable sanitation. Ministry of Interior for example, 

specifies regulations for on-site treatment installation for buildings while Ministry of Natural 

Resources and Environment brings out regulations concerning effluent quality control and 

wastewater disposal. Ministry of Public Health regulates collection of septage and charging of 

collection fees by local authorities. It is important that regulations concerning clean water and 

sanitation should be integrated under a single department or ministry and adequate resources 

should be provided to authorities for ensuring end-to-end enforcement of such regulations. 

https://docs.wixstatic.com/ugd/148cb0_1d614b99bd734626a0deba96f8d843d4.pdf
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Malaysia serves as a good example of a country in the region tackling this from a regulatory 

perspective. In Malaysia, governance of sewerage services exists in the Joint List, under the 

jurisdiction of State and Federal. The function of the Federal is to provide grant for sewerage 

infrastructure. Malaysia passed the Sewerage Service Act (SSA) in 1993 and the division of roles 

were clear -  Federal government became responsible for controlling all sewerage assets and to 

provide grant for sewerage infrastructure. The services are privatized and being handled by 

Indah Water Konsortium (IWK), who is in charge of operation, maintenance, and development 

over a 28-year concession period (except for Kelantan, Sabah and Sarawak).  

Regulation of Private Vacuum Truck Operators:  Municipal government must identify a suitable 

site for treatment and use, or for final disposal at the outskirts of Chiang Mai. In absence of 

dedicated land site, unlicensed vacuum tankers tend to discharge their load at shortest possible 

distance from the points of collection to save time and cost. Thus, the problem of environmental 

pollution and health hazard gets geographically scattered and impossible to deal and rectify by 

the government. The approach would require formalisation and licensing of hitherto unlicensed 

private truck operators. The urban region should be geographically distributed among the 

different truck operators and the cost of collection should factor in the haulage costs till the 

identified treatment or dump sites.  

Financial Support and Incentives:  An equitable and sustainable sanitation system depends on 

due consideration given to affordability and financial capacity of each stakeholder.  In their 

study, Taweesan et al. (2015) found that most of the surveyed cities in Thailand did not to have 

adequate number of vacuum trucks. The study estimated that a city should have at least 1 

vacuum truck per 1,000 households to achieve satisfactory faecal sludge collection efficiency of 

more than 80%. To ensure a reliable FSM system for Chiang Mai, local government should 

provide financial support to bridge the collection and transportation capacity gap of private 

companies.  To incentivise private operators to take formal licenses, financial support in the 

form of interest cost subvention for capital acquisition of trucks and subsidised land on lease for 

development of treatment systems could be provided.  Profitability of such companies can be 

increased by minimising faecal sludge haulage volumes and mileage. A faecal sludge (FS) 

dewatering process through a network of semi-centralised FS treatment plants across the city 

would lead to dewatered sludge volume being transported to reduce to one-twelfth of raw FS 

volume (Ingallinella et.al ,2002).     

State Investment in FS Treatment Plant:   According to a survey in the study by Taweesan et al. 

(2015), the FS collection fees of most cities ranged between US$ 5–9/m3 which mainly covered 

collection and transportation costs, but not the FS treatment operation which was about 

US$ 40/m3 for anaerobic digestion. The existing regulations and limited household incomes 

however, make it impractical to substantially increase the collection fees to cover the 

investment and operation costs.  

From the survey results, ibid, it was found that FS collection and treatment efficiency for Patong 

in Southern Thailand was ‘satisfactory’ compared to similar cities in Thailand because it received 
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subsidies from the central and local governments to support the collection and treatment. 

Further, tax incentives exist in Patong city for private sectors to support the city in FS collection. 

Malaysia could similarly achieve effective FSM practices because the central government 

provides large subsidies to improve FS collection services and treatment plant operation, while 

the households are able to pay appropriate FS collection and treatment fees (Strande et al,2014). 

Thus, local government in Chiang Mai must make investment in setting up FS treatment plant(s) 

by either generating its own resources or obtaining funding from regional or central government.   

According to government estimate2, approximately 10 million tourists visited Chiang Mai in 2017. 

A dollar a tourist cess, if charged by the local government for sustainable sanitation and clean 

water and environment, would generate US$10 million annually and could easily fund the 

investment required for establishing FS treatment plants. However, the ongoing maintenance 

and operations costs should still be considered as capital investments when evaluating the 

financial feasibility of FSM systems (Pierre-Henri et al.,2012). Ignoring it has frequently resulted 

in failures of sustainable FSM strategy in many cities. 

Optimum Resource Recovery: The effluent from FS treatment plant needs to be sourced into 

the wastewater treatment plant wherever feasible or should be used for agriculture. Efforts 

need to be made to popularise use of organic manure obtained from the dry solid waste among 

the farmers. The demand for organic farming in metropolitan cities hold promise for utilising 

faecal manure as important resource. Treatment plants which employ anaerobic digestion of 

waste has a faster turnaround time for the process and produce sufficient methane to produce 

heat energy required for the plant. A prototype in Chiang Mai University has already 

demonstrated energy neutral operation of such plant.    

 

6. Conclusion  

Our study of the septage management system in Chiang Mai shows that this is one area where 

development has lagged behind in Chiang Mai's growth.  The public health risks that Chiang Mai 

faces as a result of underdeveloped septage management systems related to waterborne 

diseases cannot be underestimated.  Although this is mitigated largely through the provision of 

bottled drinking water, the possible pollution of groundwater and river water sources will 

eventually put a strain on Chiang Mai's water resources as the region continues to develop. 

                                                           

 

 

 

2 http://thailand.prd.go.th/ewt_news.php?nid=4749&filename=index 
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Chiang Mai's septage management infrastructure is currently centered around OSS systems, and 

in the short to medium term, recommendations to improve that infrastructure have been put 

forward by our team, taking into mind the financing constraints that the Chiang Mai local 

government faces in large scale infrastructure projects. These include the expansion of the 

septage treatment facilities in the region and the enactment and enforcement of regulations 

related to treatment and discharge of septage.  These recommendations mirror the system in 

place in sub urban areas of Malaysia not connected to a centralised sewage system and should 

be applicable in Chiang Mai's context. 

In the long run, Chiang Mai should also study the feasibility of a centralised sewage network to 

meet its septage treatment needs. These centralised systems are prohibitive in the short run 

due to the high capital investments needed.  However, a truly modern second city in Thailand 

should gradually move in that direction, to meet the needs of its growing resident and tourist 

populations. 

[Words excl. References, Appendix & Abstract: 4493 words] 
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8. Appendices 
Appendix 1: List of interviewees  

Designation Affiliation 

Academics 
Research Fellow  Institute of Water Policy, Lee Kuan Yew School of Public Policy, 

National University of Singapore. 

Engineering Professor Faculty of Engineering, Chiang Mai University 

Experts and Decision Makers 

Lead Coordinator  Chiang Mai Municipality, Sustainable Urban System Management in 
Thailand 

Regional Project Coordinator Integrated Resource Management in Asian Cities: Urban NEXUS, 
Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) 
GmbH 

GIZ Project Director Integrated Resource Management in Asian cites: the Urban Nexus, 
Deutsche Gesellschaft fuer Internationale Zusammenarbeit (GIZ) 
GmbH 

Engineer Ministry of Environment and Water Resources, Singapore 

Public Health Officer Health Department, Chiang Mai 

Private Organisation in Chiang Mai 

Business Owner Chiang Mai Sanitation company 

 

Other less successful attempts made to gather information included contacting some of the 

authors of published studies, some of the companies that produced the sanitation systems as 

well as architecture companies that designed housing development. 

 

Appendix 2: Small Scale Biomass gasifier 
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Appendix 3: Chemical Fertiliser import to Thailand and value chain 

 

Image Source (https://www.krungsri.com/bank/getmedia/d056b17d-104f-457c-b096-

e2f514a4bea3/IO_Fertilizer_2017_EN.aspx) 

Thailand is the 7th largest importer of global fertilizer, importing around 5-6 million tons of 

chemical fertilizers. The country’s imports could be bifurcated into two major segments 60% 

full-fledged finished products to be distributed and retailed out to local farmers and another 

40% of raw materials i.e. N (nitrogen), P (phosphorus) and K (potassium) which are mixed by 

local manufacturers as per the requirements of other crop yield and exporting to countries such 

as Myanmar, Cambodia and Laos .

 

Figure 7: Thailand Industry Fertiliser Value Chain 

https://www.krungsri.com/bank/getmedia/d056b17d-104f-457c-b096-e2f514a4bea3/IO_Fertilizer_2017_EN.aspx
https://www.krungsri.com/bank/getmedia/d056b17d-104f-457c-b096-e2f514a4bea3/IO_Fertilizer_2017_EN.aspx
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Appendix 4: Potential of organic fertiliser in Thailand 

When we analyse the supply side of organic fertilizer on B2B - E commerce platforms, Thailand is 

one of the top suppliers of organic fertilizers.   

 

 

Source: Alibaba, 2018  https://www.alibaba.com/countrysearch/TH/organic-fertilizer.html 

Extract from Alibaba (2018) website: “About 78% of these are organic fertilizer, 6% are 

compound fertilizer, and 1% are other fertilizers. A wide variety of organic fertilizer options 

are available to you, such as manure, humic acid, and compost...There are 328 organic 

fertilizer suppliers, mainly located in Asia… The top supplying country is Thailand, which 

supplies 100% of organic fertilizer respectively. Organic fertilizer products are most 

popular in Africa, Southeast Asia, and Domestic Market.” 

 

https://www.alibaba.com/countrysearch/TH/organic-fertilizer.html

