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Abstract 
 

This project aided the Population and Community Development Association to 
address the water quality and quantity problems of two villages, Baan Tha Thong Lang 
and Baan Tha Lane in Krabi, Thailand. Our team observed the water systems, surveyed 
villagers, interviewed experts, and conducted water tests for non-drinking standards of 
the water supplied by both systems. Our results indicated that the water in one well of 
Baan Tha Thong Lang exhibits high levels of hardness while the water system in Baan 
Tha Lane does not provide enough water to the village. We recommended that if the 
PDA has the funding to install a 170,000þ chemical precipitation system in Baan Tha 

Thong Lang and dig a 1,125,000þ well in Baan Tha Lane, it will greatly improve the 

quality of life for over 600 rural villagers. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

  ii 
 

Acknowledgements 

 
We would like to express our appreciation to our sponsor, the Population and 

Community Development Association, for assigning us this project. In particular, we 
would like to thank the PDA staff in Bangkok; Mr. Wilas Techo, Dr. Wolfgang Frank, Mr. 
Ed Yupho and Mr. Teerayuth Kukangwan, for providing us essential information about 
the project and answering all of our questions.  

 

We also would like to thank the members of the Krabi PDA; Mr. Aumnuay 
Choonoo, Ms. Chanmanee Plaisaeng and Ms. Supitha Namsai, who assisted us with our 
fieldwork in  Baan Tha Thong Lang and Baan Tha Lane. 
 

We show our gratitude to Mr. Abdullah Alawadi of the Rotary Club of Bangkok, 
who succored us with the necessary fees to complete this project and offered much 
guidance and support.      
 

We would also like to thank the following experts: Professor Penjai 
Sompongchaiyakul, from the Chulalongkorn Oceanography Department: Professor 
Anurak Sriariyawat, from the Chulalongkorn Civil Engineering Department; Mr. Soodjai 
Wongchalee, the Head of Water Testing at the Department of Groundwater Resources; 
and the engineering consultant Mr. Pairote Pankawong. 
 

Other people we would like to acknowledge are the assistant community leader 
of Baan Tha Lane Mr. Suchart Sanguansin and the residents in both villages for their 
generous time and input during our interviews and surveys.  
 

Finally, we would like to express our gratitude to our advisors from Worcester 
Polytechic Institute and Chulalongkorn University: Professor Robert Kinicki, Professor 
Fabienne Miller, Dr. Luxsana Dubas and Assistant Professor M.L. Siripastr Jayanta for 
their kind assistance and encouragement. 
 

We express our deepest appreciation to all others who contributed to the success 
of this project. Thank you.   
  
 
 
 
 
 
 
 
 
  



   
 

  iii 
 

Authorship Page 
Section Authored By  Edited By  

Chapter 1: Introduction  Camden and Joseph All  
Chapter 2: Background  Kamolvara and 

Walrisara 
All 

       Section 2.1 Joseph and Panida All 
              Section 2.1.1 Nathan and Atichart All 
              Section 2.1.2 Atichart and Sebastian All 
       Section 2.2 Panida and Atichart All 
       Section 2.3 Walrisara and 

Sebastian 
All 

              Section 2.3.1 Kamolvara and Panida All 
              Section 2.3.2 Joseph and Atichart All 
              Section 2.3.3 Panida and Atichart All 
              Section 2.3.4 Sebastian and Atichart  All 
       Section 2.4  Nathan and Panida All 
              Section 2.4.1 Nathan and Sebastian All 
              Section 2.4.2 Sebastian and 

Kamolvara 
All 

       Section 2.5 Nathan and Panida All 
              Section 2.5.1 Kamolvara and 

Atichart 
All 

              Section 2.5.2 Nathan and Atichart All 
              Section 2.5.3 Sebastian and 

Walrisara 
All 

              Section 2.5.4 Walrisara and Panida All 
       Section 2.6 Joseph and Atichart All 
Chapter 3: Methodology  Kamolvara and Joseph All 
       Section 3.1 Camden, Kamolvara, 

and Nathan 
All 

       Section 3.2 Camden, Panida, and 
Kamolvara 

All 

       Section 3.3 Nathan and Panida All 
       Section 3.4 Nathan and Panida All 
Chapter 4: Results and 
Analysis  

Joseph and Sebastian All 

       Section 4.1 Camden, Kamolvara 
and Panida 

All  

              Section 4.1.1 Camden and Panida All 
              Section 4.1.2 Camden and Nathan All 
              Section 4.1.3 Camden, Walrisara, 

and Panida 
All 

       Section 4.2 Nathan and Walrisara All 
              Section 4.2.1 Nathan and Kamolvara All 
              Section 4.2.2 Nathan and Kamolvara All 
              Section 4.2.3 Nathan  and 

Kamolvara 
All 

       Section 4.3 Kamolvara and Joseph All 
              Section 4.3.1 Kamolvara and Joseph All 
              Section 4.3.2 Joseph and Sebastian All 
              Section 4.3.3 Sebastian and Joseph All 



   
 

  iv 
 

       Section 4.4 Joseph, Walrisara, and 
Atichart 

All 

Chapter 5: 
Recommendations and 
Conclusion  

Kamolvara and Panida All 

       Section 5.1 Camden and 
Kamolvara 

All 

              Section 5.1.1 Camden and 
Kamolvara 

All 

              Section 5.1.2 Camden  and Panida All 
       Section 5.2 Camden, Joseph, and 

Nathan 
All 

              Section 5.2.1 Camden and Atichart All 
              Section 5.2.2  Camden and  Atichart All 
       Section 5.3 Camden and 

Kamolvara 
All 

 

 

Section Authored By Edited By 
Appendices    

       A Panida All 
       B1 Nathan and Atichart Sebastian and Joseph 
       B2 Atichart and 

Kamolvara 
Panida and Walrisara 

       C1         Nathan and Atichart Sebastian and Joseph 
       C2 Atichart and Panida Kamolvara and Walrisara 
       D1        Nathan and Atichart Sebastian and Joseph 
       D2        Atichart and Panida Walrisara and Kamolvara 
       E1        Nathan  andAtichart Sebastian and Joseph 
       E2  Atichart and 

Walrisara 
Kamlovara and Panida 

       F        Panida and Joseph Kamolvara and Nathan 
       G        Kamolvara Panida and Nathan 
       H Atichart Kamolvara 
       I        Panida All 
       J        Panida All 
       K       Panida All 
       L       Panida All 
       M Panida All 
       N Walrisara Kamolvara and Panida 
       O Walrisara Kamolvara and Panida 
       P Kamolvara Walrisara and Panida 
       Q Walrisara  Kamolvara 
       R Kamolvara Panida 
  

  



   
 

  v 
 

 

Table of Contents 

 
Abstract ................................................................................................................................................... i 

Acknowledgements .............................................................................................................................. ii 

Authorship Page .................................................................................................................................. iii 

Table of Contents ................................................................................................................................. v 

List of Tables ...................................................................................................................................... viii 

List of Figures ...................................................................................................................................... ix 

Executive Summary ............................................................................................................................. x 

1. Introduction ....................................................................................................................................... 1 

2. Background ....................................................................................................................................... 4 

2.1 Overview of Villages .................................................................................................................. 4 

2.1.1 Baan Tha Thong Lang ....................................................................................................... 4 

2.1.2 Baan Tha Lane ................................................................................................................... 6 

2.2 Underground Water Sources in Krabi, Thailand ................................................................... 8 

2.3 Factors Affecting Water Quality ............................................................................................... 9 

2.3.1 Hard Water .......................................................................................................................... 9 

2.3.2 Alkalinity ............................................................................................................................. 10 

2.3.3 Iron Content ....................................................................................................................... 11 

2.3.4 Additional Factors ............................................................................................................. 12 

2.4 Factors Affecting Water Scarcity ........................................................................................... 13 

2.4.1 Environmental Factors ..................................................................................................... 13 

2.4.2 Socioeconomic Factors ................................................................................................... 14 

2.5 Feasible Treatment Methods for Water Quality .................................................................. 14 

2.5.1 Chemical Precipitation ..................................................................................................... 15 

2.5.2 Ion Exchange .................................................................................................................... 16 

2.5.3 Manganese Greensand Filtration .................................................................................. 17 

2.5.4 FCU-8 Softener Water Filtration System ...................................................................... 17 

2.6 Background Summary ............................................................................................................ 19 

3. Methodology ................................................................................................................................... 20 

3.1 Characterize the Problems with the Current Water Systems ........................................... 21 

3.2 Evaluate the Villagersô Uses and Concerns with the Systems ......................................... 22 

3.3 Analyze Water Quality ............................................................................................................ 24 



   
 

  vi 
 

3.4 Create Recommendations for the PDA ................................................................................ 27 

4. Results and Analysis ..................................................................................................................... 30 

4.1 Water System Characteristics ............................................................................................... 30 

4.2 Perceptions of Village Residents .......................................................................................... 31 

4.2.1 Analysis of Survey Results in Baan Tha Thong Lang ................................................ 31 

4.2.2 Analysis of Survey Results in Baan Tha Lane ............................................................. 35 

4.2.3 Analysis of Interview with Assistant Leader of Baan Tha Lane ................................ 39 

4.3 Water Quality Testing ............................................................................................................. 40 

4.3.1 Baan Tha Thong Lang Water Quality Test Results .................................................... 41 

4.3.2 Baan Tha Lane Water Quality Test Results ................................................................. 42 

4.4 Summary ................................................................................................................................... 45 

5. Recommendations and Conclusions .......................................................................................... 47 

5.1 Treat the A4 Well Water in Baan Tha Thong Lang ............................................................ 47 

5.2 Dig a New Well in Baan Tha Lane ........................................................................................ 48 

5.3 Recommendations for Further Research for Drinking Standards .................................... 53 

5.4 Conclusions .............................................................................................................................. 55 

Bibliography ........................................................................................................................................ 57 

Appendices .......................................................................................................................................... 60 

Appendix A: Acceptable Standards of Water Testing (Department of Groundwater 

Resources) ...................................................................................................................................... 60 

Appendix B1: Interview Questions for Village Leader of Baan Tha Lane ............................. 61 

Appendix B2: Interview Questions for Village Leader of Baan Tha Lane (Thai) .................. 64 

Appendix C1: Survey Questions for Community Members of Baan Tha Thong Lang ........ 67 

Appendix C2: Survey Questions for Community Members of Baan Tha Thong Lang (Thai)

 .......................................................................................................................................................... 69 

Appendix D1: Survey Questions for Community Members of Baan Tha Lane .................... 72 

Appendix D2: Survey Questions for Community Members of Baan Tha Lane (Thai) ......... 75 

Appendix E1: Interview Questions for Head of PDA in Krabi .................................................. 77 

Appendix E2: Interview Questions for Head of PDA in Krabi (Thai) ...................................... 79 

Appendix F: Department of Groundwater Resources Acceptable Standards of Water 

Properties (Project Teamôs Testing Parameters) ...................................................................... 80 

Appendix G: T-Tech Water Treatment Company Quality Results .......................................... 81 

Appendix H: Transcribed Interview with Director of Krabi PDA, Khun Aumnuay ................. 84 

Appendix I: Test report for Hua Kuan Tha Klang well (A1) ...................................................... 86 

Appendix J: Test Report for Sanam Geela Well (A2) ............................................................... 87 

Appendix K: Test Report for Sam Yak Klong Kruad Well (A3) ............................................... 88 

Appendix L: Test Report for Klong Kruad Well (A4) ................................................................. 89 



   
 

  vii 
 

Appendix N: Costs for Chemical Precipitation ........................................................................... 91 

Appendix O: Costs for Ion Exchange .......................................................................................... 93 

Appendix Q: Budget sheet for digging a new well in Krabi Province ..................................... 95 

Appendix R: Summary of budget for solutions in Baan Tha Lane .......................................... 97 

Appendix S: Softener Water Filtration System Model, FCU-8. (From Tipmaneerat 

Products) ......................................................................................................................................... 98 

Appendix T: Water Sample Procedures ................................................................................... 102 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



   
 

  viii 
 

List of Tables 
Table 1: Summary table of recommendations for water system improvemnts ...................................xiv 

Table 2: Purpose for each FCU-8 machine component ........................................................................ 18 

Table 3: Baan Tha Thong Lang well specifications ................................................................................ 30 

Table 4: Baan Tha Thong Lang survey percentages .............................................................................. 31 

Table 5: T-Tech Water Quality Results .................................................................................................. 40 

Table 6: Baan Tha Thong Lang wells A1-A4 test results from January 29, 2015 .................................. 41 

Table 7: Baan Tha Lane well B1 test results .......................................................................................... 43 

Table 8: Comparison of treatment methods ........................................................................................ 44 

Table 9: Summary table of recommendations for water system improvements ................................. 54 

 

  



   
 

  ix 
 

List of Figures 
 

Figure 1: Methodology Flow Diagram.................................................................................................... xi 

Figure 2: Maps and names of wells in Baan Tha Thong Lang and Baan Tha Lane .................................. 4 

Figure 3: Existing iron treatment tank of well A4 in Baan Tha Thong Lang ............................................ 5 

Figure 4: Diagram of Well A4 in Baan Tha Thong Lang ........................................................................... 6 

Figure 5: Water distribution system in Baan Tha Lane ........................................................................... 7 

Figure 6: Well B1 in Baan Tha Lane ......................................................................................................... 8 

Figure 7: Unconfined and confined aquifers (Aquifer, n.d.) ................................................................... 9 

Figure 8: Average monthly rainfall for Krabi province (Climate: Krabi. (n.d.) ...................................... 14 

Figure 9: Methodology diagram ........................................................................................................... 20 

Figure 10: Finding pH levels with a pH meter ....................................................................................... 26 

Figure 11: Drinking water sources in Baan Tha Thong Lang ................................................................. 33 

Figure 12: Desired changes to water system in Baan Tha Thong Lang .......................................... 35 

Figure 13: Period of water scarcity in Baan Tha Lane ........................................................................... 36 

Figure 14: Opinions on impact of hotels in Baan Tha Lane .................................................................. 36 

Figure 15: Drinking water sources in Baan Tha Lane ............................................................................ 37 

Figure 16: Issues related to water system in Baan Tha Lane ................................................................ 38 

Figure 17: Diagram of proposed Baan Tha Thong Lang well configuration with chemical precipitation 

treatment system .................................................................................................................................. 48 

Figure 18: Diagram of first system configuration for Baan Tha Lane with iron treatment system ...... 50 

Figure 19: Diagram of second system configuration for Baan Tha Lane with iron treatment system . 51 

Figure 20: Diagram of third system configuration for Baan Tha Lane with iron treatment system ..... 52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

  x 
 

Executive Summary 
 

Introduction 

Poor water quality and water scarcity are two major issues affecting people on a 
global scale. The United Nations has estimated over 780 million people do not have 
access to quality water. Quality water is water consumed or utilized without major 
physical repercussions to the people or distribution networks involved. Similarly, over 
1.2 billion people live in areas without access to a sufficient amount of water (United 
Nations, 2007; 2013). Poor quality water and insufficient water supply can have a 
number of adverse health effects and negatively impact the infrastructure of water 
systems. 

In 2004, a tsunami generated by a 9.1 magnitude earthquake in the Indian Ocean 
ÄÅÖÁÓÔÁÔÅÄ ÍÁÎÙ ÏÆ ÔÈÅ ÒÕÒÁÌ ÖÉÌÌÁÇÅÓ ÏÎ 4ÈÁÉÌÁÎÄȭÓ ×ÅÓÔÅÒÎ ÃÏÁÓÔÌÉÎÅȢ  4ÈÉÓ ÄÉÓÁÓÔÅÒ 
damaged the water distribution systems of numerous communities and left them with 
poor water quality and an insufficient supply of water. This was especially the case for 
the two villages of Baan Tha Thong Lang and Baan Tha Lane, located on western coast of 
the southern province of Krabi.  

Our sponsor, the Population and Community Development Association (PDA) is a 
non-governmental organization that works to improve the quality of life for Thai 
citizens. Their mission is to help rural villages improve their access to clean and 
abundant water. The PDA focused on Baan Tha Thong Lang and Baan Tha Lane when 
they learned that the two villages were experiencing complications related to poor 
water quality and water scarcity. However, they did not know the severity of the 
problems and their impact on the villagers. Hence, the PDA asked our team to identify 
the villagers' opinions of the systems, the defects exhibited by their components, and 
evaluate the quality of the delivered water.  

 

Goal, Objectives, and Methods 

The goal of our project was to aid Baan Tha Thong Lang and Baan Tha Lane 
improve their current water systems by increasing the quality and amount of water the 
villagers received. To accomplish this goal our team identified four objectives and 
performed several methods. The information we gained from objectives one to three 
allowed us to complete our fourth objective; developing recommendations to improve 
the water systems. Figure 1 provides a diagram of this process. 
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Figure 1: Methodology Flow Diagram 

 Our first objective was to characterize the problems  with the water 
systems.  At each community, our team recorded the geographic location of the wells 
and water tanks, created diagrams of the layouts of the systems, and noted any 
corrosion or leaks in the visible pipes and pumps. The team also conducted an interview 
with Khun Aumnuay, the head of the PDA in Krabi, to learn more on the water 
distribution systems of the two villages. During this interview we realized that we 
needed to break our project into two parts: water quality in Baan Tha Thong Lang and 
water scarcity in Baan Tha Lane.  
 Our second objecti ve was to evaluate the villager sȭ ÕÓÅÓ ÁÎÄ ÃÏÎÃÅÒÎÓ ×ÉÔÈ 
the systems.  We created customized surveys for each village with a number of 
common questions but with several additional questions specifically targeted at each 
ÃÏÍÍÕÎÉÔÙȭÓ ÕÎÉÑÕÅ perceived problems. The team went door to door and conducted 
surveys with residents. In total, we surveyed 21 people in Baan Tha Thong Lang and 16 
people in Baan Tha Lane. Our team used these surveys to identify the villagers' water 
usage, their opinion on the systems, health and infrastructure problems due to the 
quality of the water, and improvements they would like to see implemented. 

Our third objective was to analyze the characteristics of the water supplied 
by the systems.  To complete this objective, the first task was to create a specific list of 
water testing parameters for non-drinking  standards, the second was to learn the 
procedure for collecting the water samples and purchase the necessary materials for 
sample collection, the third was to collect samples from the wells in Baan Tha Thong 
Lang and Baan Tha Lane, and the fourth was to test the water at Chulalongkorn 
University. This procedure enabled us to gather information on the specific properties 
of the water most detrimental to the villagers and their distribu tion systems.  
 Our fourth objective was to create recommendations for the PDA on how to 
alleviate the poor water quality and quantity in the villages.  Our team completed 
three tasks to create our recommendations. The first task was to analyze the survey and 




















































































































































































































