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Cambodia Water and 
Wastewater	

•  Contects: 
•  Sponsoring Organizations 
•  Cambodia Information/Overview 
•  Phonm Penh Wastewater Study 
•  Siem Reap WWTF 
•  Your Responsibility as a Wastewater Operator 



Visitors to Hookse8: I CMA, with funding from the 
U.S. State Department, Bureau of Educational and Cultural Affairs, will bring 

professionals to the United States from ten East Asian/Pacific countries: Brunei, 
Cambodia, Indonesia, Laos, Malaysia, Myanmar (Burma), Philippines, 
Singapore, Thailand, and Vietnam. The countries are members of the 

Association of Southeast Asian Nations (ASEAN).  
The Fellowship has two tracks: 1) Environmental Sustainability and 2) Legislative Process, Good Governance and Civic Engagement. Fellows in the Environmental Sustainability 

theme will build their capacity to address environmental sustainability challenges in their communities, specifically on climate change, sustainable energy and environmental 
justice.  Fellows in the Legislative Process and Governance theme will focus on municipal governance processes and will learn practical skills focusing on local government’s role 

and responsibility in civic engagement and promoting transparency while fostering interaction with leaders from the federal, state, and local organizations.  
Over the course of the next 12 months, over 100 international Fellows, in two cohorts, will spend four weeks working with a local government, organization or company in the 

United States, in addition to a week and a half enrichment and debriefing program in Washington, DC.  In return, 20 selected U.S. Fellows will travel for two weeks to their 
international counterparts’ communities to deliver technical assistance and consultation in meaningful Fellowships with local governments to help them engage citizens and civil 

society organizations in addressing community challenges to adapt quickly to create more resilient communities.  	





Itenerary – 4 weeks 	
Dr Zul Ilhame – assist prof Univ of Malaya 
Chandath Him – Assist Director of MOE Cambodia 
-Environmental Sustainability; meetings included 
•  NHDES (water/WW/Storm); Peterborough Solar Arrays; NH Ball 

Bearings; Hooksett WWTF/DPW/Landfill/Town Council; ASCE 
annual Mtg; Bild Diesel facility No haverhill; Manchester WWTF 
and LED Street Lights; NH Stormwater MS$ Coalition; SNHU MBA 
sustainability program and LEED buildings; Harvard and MIT; 
Rochester waste management landfill; GE Solar Panels; 
Eversource initiatives; NH Ball bearings inititiaves; Stonyfield 
Yogart initiatives; Maine Conference Green infrastructure for 
coastal resiliancy; NHDES source water protection conf; UNH 
stormwater center and program on Sustainability and env 
conservation; claremont Voices of water for Climate Change;  



Cambodia	
•  Presentation by Eaknguon Chea (Robert) from 

Cambodia 
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�  ពះ#$%ច'កកម*ុ$		Kingdom	of	Cambodia	
�  Cap.:	Phnom	Penh 

�  Total:	181,035	km2	
�  Water:	2.5% 

		
�  Pop.:	15	millions		

(2016)	

�  Ethnic	Groups:		
�  97.6%	Khmer	
�  1.2%	Muslim	
�  0.1%	Chinese			

�  0.1%	Vietnamese	

�  0.9%	Others	
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�  Language:	Khmer	 (,-ែខ0រ)	
 	

�  Official	Currency:	Riel	(KHR)	
�  Usable	Currency:	USD	$	

	
�  Official	Religion:	Buddhism		
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�  1941-1945:	Under	Japanese	occupation	

�  1863-1953:	Under	French	Colonization		

�  Independence:	09	September		1953		

�  1975-1979:	Khmer	Rough	Regime		

		=>	Genocide/Crime	against	humanity		

		=>	Hybrid	Court:	Khmer	Rough	Tribunal	(ECCC)		
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�  1991-1993:	United	Nations	Transitional		

																							Authority	in	Cambodia	(UNTAC)	

�  Monarchy	restored:	24	September		1993	

�  1993-Present:	Kingdom	of	Cambodia	
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�  In	2017	Cambodia's	per	capita	(nominal)	income	is	1,308USD		

�  and	Total:	20.953	billions	USD.		

�  Cambodia	graduated	from	the	status	of	a	Least	Developed	Country	to	a	Lower	

Middle	Income	country	in	the	same	year	2016.		

�  While	per	capita	income	remains	low	compared	to	most	neighboring	countries,	

Cambodia	has	one	of	the	fastest	growing	economies	in	Asia	with	growth	

averaging		07	%	over	the	last	decade.		
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•  Agriculture used to be the dominant economic sector; however, lately 
strong growth in textiles, construction, garments, and tourism leading to 
increased foreign investment and international trade.  

Economy 
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Traffic in Phonm Penh	

















JICA	



Flocculation -pac	



Coagulation	





Sand Filters	



DIP >10”, PE pipe<8”	









3300 low income subsidized – favor with world bank/asian dev bank	



Avg annual income - $500-$1000- water bill $0.25-0.40/month for 250 gal	



Rural Water WHO	
•  2015, 71% of population (5.2 billion) used a safely managed 

drinking-water service free from contamination. 
•  89% of the population (6.5 billion) used at least basic service. A 

basic service is improved drinking-water source within a round trip 
of 30 minutes to collect water. 

•  844 million people lack basic drinking-water service, including 159 
million people who are dependent on surface water. 

•  Globally, at least 2 billion people use a drinking water source 
contaminated with faeces. 

•  Contaminated water can transmit diseases such diarrhoea, 
cholera, dysentery, typhoid, and polio. Contaminated drinking 
water is estimated to cause 502 000 diarrhoeal deaths each year. 

•  2025, half of world’s population will live in water-stressed areas. 
•  In low- and middle-income countries, 38% of health care facilities 

lack an improved water source, 19% do not have improved 
sanitation, and 35% lack water and soap for handwashing. 



Many NGO’s	





6 mil of 15 mil – no access to affordable water	











Wastewater conveyance	





















Phonm Penh - Wastewater	





Education - sanitation	









































Phnom Penh WWTF Study	
}  2035 flow 260,000 cu meter/day (68 MGD) 
}  Alternatives evaluated included: 
}  1- Lagoons $509M (0.75M/yr O&M) 
}  2-Activated Sludge $598M ($6.7M/yr O&M) 
}  3-Trickling Filters $601M ($5.06M/yr O&M) 
}  3-SBR $568M  ($7.5M /yr O&M) 
}  4-Oxidation Ditch $635M ($8.0M/yr O&M) 

}  PRE f/S Recommended to proceed with a small 
scale AST system at 5,000 cu M/day (1.3MGD) at 
$24M ($0.4M/yr O&M) 



Alternative That may be 
considered	

}  Aerated Lagoons to operate similar to 
activated sludge process with baffle walls 

}  Manufactured by Parson “Biolac” process or 
equal 

}  May be able to save 50% of the capital costs 
and the O&M costs will be lower 





System Construction 
	}  A–major–advantage–of–the–Biolac®–system–is–its–low–

installed–cost.– 
}  Most– systems– require– costly– in-ground– concrete– 

basins– for– the– activated–sludge–portion–of–the–process. 
}  A–Biolac®–system–can–be installed–in–earthen–basins,–

either–lined–or–unlined. 
}  The–BioFuser® fine– bubble– diffusers– require– no– 

mounting– to– basin– floors– or associated–anchors–and–
leveling. 

}  These–diffusers–are–suspended from– the– BioFlex– 
floating– aeration– chains 

}  The– only– concrete–structural–work– required– is– for– 
the– simple– internal– clarifier(s)– and blower/control–
buildings. 

















Training – abandoned well	



Sewerage and Wastewater Treatment Plant Unit 
(SR-SWTPU) 

August 14, 2017 

Department of  Public Works and Transport 







Open canal Typical RC Pipe Typical TCD Typical (Town Center Drain) 

Present  
Situation 

Department of Public works and Transport 
Siem Reap Sewerage and Wastewater Treatment Plant Unit (SSWTPU) 6 

No  Drainage Typical Total Length(M) 

1 Old pipe (1950’s)_RC/Clay : Ø 400 mm – Ø 1000 mm 12,788.00  

2 New RC Pipe (at present) : Ø 400 mm – Ø1300 mm 43,213.00 

3 Town Center Drain (TCD): 5.00 m x 2.00 m 10,030.00 

4 Open Drainage Canal in Urban Area 17,537.00 

Existing Storm Drainage System 

Department of Public works and Transport 
Siem Reap Sewerage and Wastewater Treatment Plant Unit (SSWTPU) 



WTP Relay Pumping Station Trunk sewer MH 

Present  
Situation 

Department of Public works and Transport 
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No  Facilities Typical Total  

1 Sewer pipe (uPVC/GRP/ID) : Ø 150 mm – Ø 700 mm 21,761 m  

2 Pumping Station (ADB) 13,824 m3/day 

3 Relay Pumping Station (EDCF)= 2EA 42,562 m3/day 

4 Wastewater Treatment Plant (Pound Stabilization), ADB
+EDCF 

8,000.00 m3/day 

Existing Sewage Facilities 



Flow Diagram  

Flow Distribution 

Anaerobic Pond 

Facultative Pond 

Maturation Pond 

Discharge 

Sludge Drying Beds 

Existing Waste Stabilization Ponds 

•   Treatment is essentially by action of sunlight 

•   Large surface-area, shallow ponds 

•   Simple to operate 

•   Low operating cost with minimum energy requirement 

•   Same as the existing process  

Effluent Standard 

Parameters Unit Allowance limits 

BOD5 mg/L < 80 

COD mg/L < 100 

TSS mg/L < 80 

Nitrate (NO3) mg/L < 20 

Phosphate (PO4
) mg/L < 6.0 

※	Sub	Decree	on	Water	Pollu0on	Control


Layout of  WWTP 

8 Department of Public works and Transport 
Siem Reap Sewerage and Wastewater Treatment Plant Unit (SSWTPU) 



Maturation 
Pond 

Anaerobic	Pond	
-	Min.	Water	temp:	24	°C	
- 	Reten0on	Time:	2days	
- 	Removal	BOD	Rate:	65%	
- 	Effec0ve	Depth:	4.0m	
- 	Size:	30m	x	60m	=	1,800m2	

Anaerobic Pond 

Facultative 
Pond 

Faculta1ve	Pond	
-	Min.	Water	temp:	24	°C	
- 	Reten0on	Time:	7-15	days	
- 	Removal	BOD	Rate:	90%	
- 	Effec0ve	Depth:	1.75m	
- 	Size:	50m	x	120m	=	6,000	
m2	

Matura1on	Pond	
-	Min.	Water	temp:	24	°C	
- 	Reten0on	Time:	5days	
- 	Removal	BOD	Rate:	94%	
- 	Effec0ve	Depth:	1.5m		
- 	Size:	80m	x	220m	=	17,600	
m2	
	

9 Department of Public works and Transport 
Siem Reap Sewerage and Wastewater Treatment Plant Unit (SSWTPU) 

Basic Concept Design 



• To install Sewer 

• Rice Field 

• WC 

• Wastewater Treatme
nt Plant 

• Town Center Drain 

• Weir Board 

• Interceptor Sewer 

• Connecting Sewer 

• Interceptor Chamber 

• Pumping Stati
on 

• Existing Sewer 

• Resettleme
nt Area 

• Force main Sewer 

• Trunk Sewer 

Sewer flow process: 
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Siem Reap Sewerage and Wastewater Treatment Plant Unit (SSWTPU) 



Pipe full of sedimentation Open drain filled with garbage Insufficient  tool & equipment 

Present  
Situation 

Existing Storm Drainage Issue 

•    Even though ADB & EDCF project, but still lack of proper material, tools & 

    equipment to maintain the O&M, 

•    Old pipe almost full of sedimentation because not enough budget planning, no guideline 

    & appropriate method of O&M.   

•    Most of open drains are serious clogging because of solid waste management 

12 
Department of Public works and Transport 

Siem Reap Sewerage and Wastewater Treatment Plant Unit (SSWTPU) 



Ø  Create a sewage and water environment 
campaign 

Ø  Improve and increase education tool 

      media, book, brochure, game  

Ø  Cooperate with more partner  

4. Public Awareness 
  

Department of Public works and Transport 
Siem Reap Sewerage and Wastewater Treatment Plant Unit (SR-SWTPU) 16 





•  Cambodia moves to dissolve opposition party CNRP 
•  Interior ministry files lawsuit asking CNRP be dissolved 

on ground that it was involved in plot to topple 
government. 

•  CNRP supporters stand outside the Appeal Court 
during a bail hearing for jailed opposition leader 
Kem Sokha  

•  The government of Cambodia has taken the first 
legal steps seeking to disband the country's main 
opposition party, the latest in a series of moves that 
would help it gain an advantage ahead of a 
general election next year. 





Killing Fields/genocide 
museum	



First they killed my father 	





Anchor wat	





QUESTIONS?	
•  Get Involved 
•  Many organization NGO’s 
•  You are a Wastewater Professional 


