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1 Pakse Solid Waste Management 

1.1 Introduction 

1.1.1 General 

1  This report reviews the existing solid waste management (SWM) system in Pakse and 
discusses the future SWM development options for the urban areas of Pakse, Phonthong 
and Bachiang. It also describes priority SWM works for inclusion in the PUEIP and 
presents preliminary cost estimates. This report builds on the Final Report2 for Pakse 
Urban Environmental Improvement Project 2011 and the earlier pre-feasibility study for 
Cities Development Initiative for Asia3 (CDIA) in 2010. 

1.1.2 Overview of SWM in Pakse 

2 The existing solid waste management system in Pakse is unable to cope with the city’s4 
rapid urban growth. Inadequate solid waste management services pose serious 
environmental and health risks, and adversely affect Pakse’s ability to function as a 
regional economic center. Problems confronting the solid waste sector in Pakse include: 
(a) lack of financial resources to develop, operate and maintain the solid waste (SW) 
facilities; (b) inadequate capacity to manage SW services; (c) low environmental 
awareness of residents, and; (d) generally low willingness to pay for SW services. 

3 The Pakse UDAA has primary responsibility for solid waste management in urban and 
suburban areas of Pakse.  It collects solid waste from 28 out of 42 Pakse villages. Only 
about 21%5 of household solid waste from the Greater Pakse Area6 is collected and 
transported to the landfill site located 17km northwest of the city center. The uncollected 
waste remains in the urban and suburban areas where it is burned, dumped 
indiscriminately or buried. A large quantity of solid waste is discarded to drains, where it 
causes blockages, overflows and unhealthy conditions. Inadequate waste disposal at the 
landfill causes adverse environmental impacts and nuisance to nearby villages. 

4 Apart from UDAA, several private waste contractors and individual businesses collect and 
transport solid waste from markets, shops and offices for disposal at the landfill.  Informal 
recycling is carried out by waste pickers in the city and at the landfill. They sell recyclables 
to recycling shops in Pakse, mainly for export to Thailand and Vietnam.  

5 In May 2011, the UDAA and the provincial government signed separate concession 
contracts with two private contractors to: (a) improve waste collection within central 
Pakse, and; (b) develop a resource recovery processing plant at the landfill site. However, 
the government cancelled the contract for waste collection in March 2012 due to non-
performance. The contract with Khamtay General Agricultural and Trading Co. Ltd. 
(Khamtay) for the processing plant is proceeding slowly.  By the time of the ADB Loan 
Fact-Finding Mission in March 2012, the contractor had undertaken some minor site 

                                                      
2
  TA 7567-LAO. Final Report. Pakse Urban Environmental Improvement Project. Prepared for Asian Development Bank by GHK 

International, in association with Halcrow & Lao Consulting Group. September 2011 
3
  TA 6293-REG. Prefeasibility Study for Pakse Urban Environmental Improvement Project.  Prepared for Cities Development 

Initiative in Asia and Asian Development Bank. GHK International, in association with Halcrow & Burapha Group. 2010. 
4
  Although Pakse is strictly a large town, it is referred to in this report as a city to reflect its impending city status.   

5
  Source: Consultant’s estimate based on UDAA data and household data in CDIA social survey report. 

6
  The Greater Pakse Area includes 42 Pakse villages, 13 Phonthong villages and four Bachiang villages. 
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preparation work but had not prepared a detailed feasibility study of the proposed 
processing plant.   

1.2 Solid Waste Generation and Characteristics 

1.2.1 Waste Generation 

6 The UDAA advised that it has not conducted any recent surveys to determine the quantity 
and characteristics of solid waste generated in Pakse. Previous studies7 since Y2002 
have estimated SW generation rates of 0.26-1.4 kg/capita/day for Pakse; however the 
studies provide no information regarding the sample size, survey location, date, and type. 
In addition, the meanings of the figures are not clear; some generation rates appear to 
apply to household waste, while others appear to be an overall per capita figure for the 
urban area, inclusive of household, commercial and institutional generators. 

7 The UDAA’s records of estimated waste volumes delivered to the landfill provide an 
indication of waste generation rates8 in Pakse. The records indicate that in 2011 waste 
was delivered to the landfill at the rate of around 36,250 m3/year or about 24.8 
tonnes/day, based on a waste density of 250kg/m3. The total quantity includes 27,230 
m3/year delivered to landfill by UDAA truck and 9,020 m3/year by private waste 
contractors and individual businesses. The UDAA trucks collect from 3,436 premises 
including households, offices, institutions and commercial customers. The waste from the 
various sources mixes in the UDAA collection trucks. The private waste contractors collect 
from large generators such as markets and shopping centers. (Source of above figures:  
UDAA records and estimates, 2011). 

8 As shown in Table 1, waste volume delivered by UDAA trucks to the landfill per UDAA 
household contract is about 8.6 m3/year. The UDAA contracts include an estimated 3,148 
households (92% of the total, Source: UDAA records), resulting in an overall waste 
generation rate of 0.99 kg/capita/day, including households, offices, small businesses, 
small factories and institutions. This waste generation rate applies to existing UDAA 
customers, most of whom reside in the urban center of Pakse. To determine the overall 
quantity of waste generated in the city, it would be necessary to add the quantities of 
waste produced by: (a) other generators located outside the central urban area, and; (b) 
large generators such as markets and shopping centers. 

Table 1 - Waste Generation Rate Based on Quantities Delivered to Landfill 

Description 
Volume of 

Waste 
m

3
/Year 

No of UDAA  
Contracts 

No of UDAA 
Household 
Contracts 

Overall 
Waste per 

HH  
m

3
/Year 

Estimated 
Waste 

Generation  
kg/capita/day 

UDAA  Trucks 27,230 3,436 3,148 8.6 0.99 
Private Contractors 9,020 n.a. n.a. n.a. n.a. 

Total Waste to 
Landfill 36,250 

 

 

  Note: 
1. Source: UDAA records of waste delivered to landfill and number of active contracts, January-April 2011. 
2. Above figures assume waste density of 250kg/m

3
 and 6.0 persons per household.  Source: UDAA and 

CDIA Social Survey Report respectively. 
3. In its current tariff model for calculating solid waste fees, UDAA uses a household waste generation rate 

of 0.7 kg/capita/day. (Source: UDAA Accounts Department, 2011).  

                                                      
7
  Waste generation rates for Pakse given in various sources include: (a) 1.4kg/capita: Terminal Evaluation Report, 

MCTPC/UNDP/NORAD LAO/96/006: Solid Waste Management in Secondary Urban Centers of Lao PDR. July 2002; (b) 0.26 
kg/capita/day: Solid Waste Management in Asia. Presentation at Second Meeting of the Regional 3R Forum in Asia by Dr 
Bounleuam Sisoulath, Chairman of Council of Sciences and Technology, MPWT. October 2010; (c) 0.5kg/capita/day: Draft 
Decree on MSW Management, Department of Housing & Urban Planning. Urban Development Service. June , 2009 

8
  There is no weighbridge at the landfill, so volumes are estimated from the truck volumetric capacity.  
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1.2.2 Urban Waste Characteristics 

9 Typical analysis of urban waste in Pakse from two different sources is shown in Table 2. 
Compared to other similar cities in South East Asia, the percentages of organic waste, 
paper and plastics are rather low. UDAA confirmed the analysis from the CDIA report 
(2010) for the purposes of the project. 

10 The moisture content and density of urban waste in Pakse is reported as 38% (Sisoulath, 
2010) and 250kg/m3 (UDAA, 2011). Solid waste is wetter and therefore denser in the wet 
season. UDAA records of waste delivered to landfill show little change in waste volumes 
between the wet and dry seasons. 

Table 2 – Urban Solid Waste Composition in Pakse 

  Waste Category 
CDIA Report 

% 
MPWT

9
 

% 

1 Organic matter 30.0 24.3 

2 Paper 12.6 6.0 

3 Plastic 6.5 10.9 

4 Glass and Metal 11.3 5.3 

5 Wood 19.4 31.3 

6 Other 20.5 22.2 

  Total 100.0 100.0 

 

1.2.3 Commercial, Industrial and Institutional Waste 

11 Studies in Lao PDR (Sisoulath, 2010) indicate a much higher percentage of organic waste 
from markets, hospitals and shops (45-60 %) and of paper and plastics from hospitals, 
shops and offices (35-40%).  

12 The four main markets in Pakse together with Champasack Shopping Center generate an 
estimated 4.4-4.7 tonnes/day of waste. (CDIA Report, 2010) 

13 The tourist administration of Pakse estimated 2,000 hotel and guest house beds in Pakse 
in 2010. The two largest hotels, Champasack Grand and Champasack Palace have about 
340 beds (25-40% utilization) and generate an estimated average 100-140kg/day of 
waste at 1.1-1.4 kg/bed/day. 

1.2.4 Medical Waste 

14 A survey of the provincial hospital and two army hospitals in Pakse (CDIA Report, 2010) 
indicated an average waste generation rate of about 1.29 kg/bed/day, of which an 
estimated 15% or 0.16kg/bed/day is considered to be infectious waste. Based on a total of 
430 beds (with 40-70% utilization) total waste generated from the three hospitals is 329 
kg/day, including 72 kg/day of infectious waste. 

1.2.5 Industrial Hazardous Waste 

15 Little information is available regarding the volumes and types of hazardous industrial 
waste generated in Pakse. However, based on the small size and nature of the industrial 
sector in the city, it is unlikely that significant quantities of hazardous waste are generated.  

                                                      
9
  Second Meeting of the Regional 3R Forum in Asia. October, 2010. Solid Waste Management in Lao PDR Presented by: Dr. 

Bounleuam SISOULATH, Chairman of Council of Sciences and Technology, MPWT. 
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Waste types that could be expected based on the limited manufacturing industries 
presently operating within Pakse are summarized in Appendix A. 

1.3 Existing SWM Systems, Practices and Facilities 

1.3.1 Summary of Existing SWM System 

16 Figure 1 summarizes Pakse’s existing SWM system.  

Figure 1 – Summary of Existing SWM System in Pakse  

 
 

1.3.2 Waste Recovery and Recycling  

Organics 

17 The percentage of organics in SW in Lao and Pakse is very low compared to other 
countries in South East Asia. Previous studies suggest that this is due to the use of 
organic waste as animal feed (NORAD/UNEP, 2002).  

18 At present there are no large composting facilities in Pakse. Potentially, the local market 
for compost and organic fertilizer is large because of large scale rice, vegetables and 
coffee bean production close to Pakse.  

                    Source of Waste                                    Collection/Transport                            Source of Waste Collection and Transport  Waste Disposal

Note: t/d = tonnes/day
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Provincial Hospital
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Storage in UDAA Skips, 

Pick up by UDAA 
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Kerbside collection by 
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Transport by Individual 
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Kerbside collection by 
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Pick up by UDAA 
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Chinese
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Waste from Large 
Markets and Shopping 

Centers

Transport by Private 
Contractor
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Non-biodegradables 

19 Waste pickers in Pakse’s urban areas separate about 2 tonnes/day of plastic (about 50 % 
of the total generated plastic) together with cardboard, glass and metal from the wastes 
households, businesses institutes and market places. This material is usually collected 
from bins left on the kerbside. UDAA truck workers also separate recyclables during 
collection, which are placed in bags that hang from the truck.  

20 Recyclables are sold at about eight collection points to four main dealers, the largest 
being Lao Chaleun Reycling No 2 Shop. (CDIA, 2010). The dealers process the 
recyclables and sell the products mainly in Thailand (plastic and cardboard) and Vietnam. 
Recycled metal is sent to an iron smelter in Pakse Km 11.  In 2008, the throughput of Lao 
Chaleun Recycling Shop was about 40 tonnes/month, including plastic (16), 
paper/cardboard (12), metal (10), glass and other (2). The other three smaller recycling 
shops have a combined throughput of about 45 tonnes per month.  

21 About 80 waste pickers (50 with push carts, 30 without) sell at collection points. An 
additional 20 to 30 waste pickers, mostly women, collect around 500 kg/day of recyclables 
daily at the landfill. An estimated 200-250 people are employed in Pakse’s recycling 
industry. (CDIA, 2010).  

1.3.3 Waste Collection and Street Sweeping 

UDAA Waste Collection Services 

22 In 2011, UDAA’s collection service covered 28 of the district’s 42 villages. The central 
urban villages are served twice each week whereas the more remote villages (located 
mainly along the road to the landfill) have once-weekly service. Overall household 
collection coverage in Pakse district is about 23%, with 44% coverage in the central urban 
area and 11% in the suburbs. Collection coverage in Greater Pakse Area is about 21%. 

23 UDAA provides contracted waste collection services to about 3,436 customers including 
about 3,148 households, and 288 commercial premises, government offices, small 
industry and institutions. (Source UDAA records and CDIA PFS Report, 2010). The waste 
contract sets the service conditions and the fee.  

24 Two methods of waste collection are presently employed by the UDAA. Waste from the 
majority of customers is collected from kerbside containers by 5-10m3 capacity trucks. 
UDAA has five collection trucks which haul the collected waste directly to the landfill when 
they are full. The trucks are standard dump trucks, with raised sides and back. The trucks 
are old, inefficient, release odors and waste because they are not closed or covered and 
pose occupational hazards for workers with regard to contact with waste and lifting of 
heavy bins and bags above shoulder height.  

25 Most customers leave their waste in bamboo baskets, small plastic bins or plastic bags at 
the kerbside which are loaded directly into the trucks by UDAA workers. In general, each 
truck has a driver and three collectors. Two workers collect the waste bins from each side 
of the street and pass them to a worker standing inside the body of the truck. In general, 
the loads are not covered. 

26 Three separate UDAA skips are used to collect general waste from the provincial hospital, 
district office and Saphay village. Customers place waste in the skips at any time of day. A 
UDAA skip-lift truck picks up the skips periodically. 
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Waste from Markets and Shopping Centers 

27 Large generators such as markets and shopping centers use private waste contractors or 
their own vehicles to collect and haul waste directly to the landfill. They pay a tipping fee 
of 100 Kip/kg in 2011. 

Quantities Delivered to Landfill 

28 UDAA records for January-April 2011 indicate that an average of 24.8 tonnes/day of solid 
waste was delivered to the landfill. UDAA trucks delivered about 18.6 tonnes/day and the 
large generators (markets and shopping center) delivered about 6.2 tonnes/day.  

29 A significant number of commercial and small industrial waste generators and private 
contractors dispose waste to their own land or vacant land. These include markets and 
other generators in Phonthong and Bachiang which dispose waste to open dumps in the 
local areas because of the long distance (>25km) and high cost of transporting waste to 
the UDAA landfill. 

Low Collection Coverage 

30 Low collection coverage leads to uncontrolled dumping, waste burning and littering 
throughout the urban and suburban areas of Pakse. The reasons for low coverage 
include: 

 The services are underfinanced; 

 Residents are reluctant to pay the monthly collection charge, particularly in the 
suburban areas where the preparation consultants social surveys indicate low 
willingness to pay; 

 Low environmental awareness of the health impacts of improper waste disposal; 

 Collection services are unreliable, usually due to a shortage of collection trucks and 
other equipment and poor truck maintenance. Low reliability deters people from using 
the service;  

 UDAA trucks are unable to access narrow streets in some areas. 

Street Sweeping 

31 About 4.8km of roads are swept in Pakse, generating an estimated 242 kg of waste per 
day. (CDIA, 2010). 

1.3.4 Urban Waste Disposal 

Landfill Location 

32 The existing Pakse landfill is located in Xanasomboun District about 17km northwest of 
central Pakse, adjacent to Road 13 towards Savannakhet. Travel time to the landfill by 
road from central Pakse is about 20 minutes. Access to the landfill is gained via a 300m 
long bitumen road from Road 13. The nearest villages are Ban Thangbengsivilai and Ban 
Dongkalong, about 1.5 km and 3.0 km respectively from the landfill. 

33 The landfill site occupies about 13.7 ha (as measured from the site plan). As shown in 
Figure 1, the UDAA also has title to an additional 10.0 ha of land located to the south of 
the existing landfill. A narrow strip of Government land (about 2.2 ha) separates the landfill 
site and the UDAA land to the south. Local residents travel on foot, by motor bike or car 
along a public gravel access road on the Government land. It passes within about 20m of 
the deposited solid waste on the southern side of the landfill.  
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Site Conditions 

34 The existing landfill site is covered by low vegetation and grass areas. The landfill is 
surrounded by rice fields on the northeast and open land or dense vegetation on the other 
sides. 

35 The chosen site has favorable hydro-geology due to the low water table, low hydrological 
conductivity of the landfill site, apparent absence of geological faults, low seismic activity 
and very low risk of flooding.10 The cells have a natural, highly impermeable surface clay 
layer 1-4m thick which overlies a substantial depth of rock. The original geological survey 
indicated groundwater at 20-30m depth, well below the base of the landfill. The risk of 
contamination of groundwater by infiltration though the landfill base was considered by the 
geological survey to be very low. (Source: STS Consultants, 1998). 

36 The landfill is located above maximum recorded flood levels in the Mekong. (See 
Appendix B for additional details) 

Figure 1 – Landfill Site and Adjoining Government and UDAA Land 

 
 

 Landfill Development to Date 

37 The original landfill facility was designed as a controlled landfill. The 1998 Site 
Development Plan11 envisaged that the landfill would be developed in four Stages: A, B, C 
and D as shown in Figure 2. The first stage of the landfill was developed in Y2000 with 
UNDP/NORAD funding. It included the following works and equipment: 

 Landfill office, store, vehicle parking area, washing facilities, water supply bore and 
tank, and electricity supply (from the grid); 

                                                      
10

  Report on Hydrological and Geological Surveys of Solid Waste Disposal Site. Volume I: Pakse. Waste Management of Urban 
Centers of Lao PDR. Project: Lao/96/006. Prepared by STS Consultants for Ministry of CTPC. June 1998 

11
  Site Development Plan Draft Report, June 1998. Project Management Unit. 
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 Bitumen access road about 300m long from Road 13 to the landfill site office; 

 Gravel access road from the site office running through the center of the landfill area, 
between Cells A/B on one side and C/D on the other.; 

 Landfill Cell A including 3m high perimeter bunds, internal roads and outlet drain. Cell 
A is located at the southeast corner of the site; 

 Open leachate drain from Cell A to a leachate pond located at the north of the site; 

A rubber tyred backhoe/loader. 
 

Figure 2 – Layout Plan of Pakse Landfill 

 
 
 

38 In April 2010, the UDAA developed Cell D at the northwest corner of the site. To date, two 
cells (A and D) covering 4.3 ha have been developed and are partially full of waste. The 
cells have 3m and 2m high perimeter bunds respectively to contain the waste. Some 
cracking and erosion of the bunds was observed during site inspections. Since 2010, 
dumping of waste is evident adjacent to cells A and D. 

39 The cells have only basic leachate collection systems and do not have provision for landfill 
gas venting, flaring or recovery. The leachate pond has inadequate capacity and 
overflows to Houay Saphay during the wet season. The active Cells (A and D) have clay 
perimeter bunds and basic leachate drains at the low points of the cell floors which 
discharge to a small leachate pond.  

Landfill Operation 

40 The landfill is operated as an open dump. In general, waste at the active tipping face is 
pushed-up on a daily basis using a loader/backhoe. Cells A and D have been partly filled, 
but poor road access and inadequate equipment prevents the cells from being fully 

N 
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utilized. Leachate is ponded at the northeast corner of cell D. Cells C and B are 
undeveloped, but dumped waste is scattered in these two cells which also contain ponds 
of leachate amongst the waste. 

41 Trucks tip waste at various locations on the dumpsite; they do not follow a tipping plan 
and there is no plan for wet weather. Compaction of the waste and regular covering of the 
waste with soil is not carried out. The dumpsite loader/backhoe has rubber tyres which are 
readily punctured when working on top of the waste.  

42 The waste is routinely set alight by waste pickers during the dry season.  While this 
practice reduces the volume and stabilizes the waste, it produces considerable air 
pollution including smoke and odors.  Sometimes waste is dumped at the roadside or on 
undeveloped cell areas when access is disrupted due to wet weather or when plant used 
for pushing the waste breaks down. Leachate pipes, culverts and open drains are clogged 
by waste or sediment. 

43 The dumpsite is operated by four UDAA staff, including a landfill manager, plant operator, 
mechanic/general hand and security officer. The landfill staff register incoming SW, 
estimate the load volume and issue a bill for the tipping fee to private waste contractors.  

Environmental Impacts 

44 The dump site adversely affects the local environment. The existing leachate pond is 
undersized and is partly filled with sediment. As a result, in the wet season, leachate 
overflows to the Houay Saphay, polluting surface water and potentially polluting 
groundwater by infiltration through rock fractures and joints in the stream bed. The UDAA 
and other government agencies have not undertaken any leachate quality testing. 

45 Poor landfill operation and control result in odors, windblown litter, air pollution from 
burning waste and fly nuisance. The dump poses a health hazard for operators, waste 
pickers and nearby residents. 

Remaining Landfill Life 

46 The Pakse landfill site comprises the existing 13.7ha open dump which has been partly 
developed for waste disposal and a 12.2ha extension area located to the south of the 
existing landfill site. The extension area includes 10.0 ha of UDAA land, and a 2.2ha strip 
of Government land which will be transferred to the UDAA. The public road that runs 
through the Government land will be reconstructed at the southern extremity of the UDAA 
land under the proposed project.  

47 As shown in Table 3, the life of the existing landfill site and the extension area varies 
depending on the volumes of waste collected, the efficiency of the private contractor’s 
processing plant and the height of perimeter bunds around the waste cells. Based on 
target waste projections (Refer Section 1.4), with 7m high bunds and 30% waste reduction 
by the processing plant, it is estimated that the existing landfill would be full of waste by 
2018, and the extension area would be full by 2025.  

48 During the project implementation period scheduled for 2013-2018, the UDAA assisted by 
the project consultants will need to undertake investigations, planning, design and 
possibly development of landfill cells in the extension area to cater for future waste 
disposal. 
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Table 3 – Life - Year When Landfill Cells are Expected to be Full 

Description 
Landfill 

Area 
(ha) 

Bund 
Height 

(m) 

No 
Reduction 
in Waste 
Volume 

30% 
Reduction* 

in Waste 
Volume 

50% 
Reduction* 

in Waste 
Volume 

85% 
Reduction* 

in Waste 
Volume 

Existing Landfill 13.7 5m 2016 2017 2018 2026 

Existing landfill 13.7 7m 2017 2018 2020 2028 

Existing landfill and 
extension area 

25.9 5m 2021 2023 2025 2039 

Existing landfill and 
extension area 

25.9 7m 2022 2025 2028 2043 

Note:  
1. *The % reduction in waste volume to be landfilled depends on the efficiency of the private contractor’s waste 

resource recovery plant.  
2. The above analysis is preliminary and requires review following detailed topographic survey of the landfill site 

and extension area. It does not consider the effect of compaction or stabilization of waste in the landfill, covering 
of waste with soil or mounding of the top of the waste cell. 

3. Above analysis assumes excavation of Cell B to 1.5m depth and Cell C to 0.5m depth below ground level to 
provide material for berm construction, based on the original 1998 geological survey for the landfill site. 

1.3.5 Medical Waste 

49 Champasack Provincial Hospital is the largest medical facility in Pakse. It has 250 beds 
and around 43,000 per year of visiting patients. A total of 271 staff work in the hospital. 
(Source: CDIA PFS, 2010). Waste segregation takes place in the wards, separating 
general waste from infectious waste and sharps. The hospital uses plastic bags with 
different colors to differentiate between the waste types. The hospital has a small-scale 
incinerator and a storage house, but the incinerator is not used. The hospital generates 
about 175 kg of general waste and 61 kg of infectious waste each day. (Source: 
Champasack Hospital, 2010) 

50 General hospital waste is placed in a skip located on the hospital grounds and is 
transported by UDAA truck to the landfill. A small portion of the infectious waste is burnt 
on the hospital site, while the remainder is transported by a private contractor for burial at 
the Chinese Cemetery. Disposal of infectious waste at the existing city landfill is not 
appropriate because the landfill does not have a separate infectious waste cell, and there 
is little control over waste tipping or access by waste pickers. 

1.3.6 Industrial Hazardous Waste 

51 Small quantities of hazardous industrial waste are generated in Pakse. Segregation of 
hazardous wastes is not undertaken. The waste is co-mingled with urban waste in the 
UDAA truck at the point of collection and is transported to the landfill. 

1.3.7 Septage Collection and Disposal 

52 The UDAA and three private contractors collect and dispose of septage from septic tanks 
throughout Pakse. The UDAA service fee is 300,000 Kip/trip, while the charges of the 
private contractors range from 400,000 to 600,000 Kip/trip.  

53 The UDAA has about 30% of the septage services market on a volume basis. The UDAA 
disposes of septage in roadside drains and in the dumped waste at the dump site where it 
poses a health hazard to waste pickers and UDAA staff. The private contractors discharge 
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the septage to clay lined pits, rice fields or fruit orchards in Pakse and Phonthong. In the 
dry season, some contractors mix the dried septage sludge with rice husks, dig out the 
mix and place it in bags for sale as fertilizer. The private septage contractors have a 
competitive advantage over the UDAA service, because their disposal sites are within 
Pakse and Phonthong districts, thereby avoiding the high costs of transporting septage to 
the landfill. While a comprehensive wastewater collection and treatment system are not 
considered appropriate for Pakse at the present time, there is scope for improvement in 
septage collection, treatment and disposal. 

54 Septage collection, treatment and disposal in Pakse is unregulated 

Table 4 – Septage Disposal in Pakse 

Organization 
No of 

Trucks 
in Pakse 

Truck 
Capacity  

m
3
 

 No of 
Trips 
per 

week 

Total 
No of 
Trips 
per 
year 

Volume 
Disposed 
m

3
/year 

Place of Discharge 

UDAA 1 4 3 156 624 m
3
 Landfill km 17 

Mr. Somboun 1 8 1 88* 704 m
3
 

Clay pits on own land in 
Houay Phek 

Mr. Souk 1 2.5 3 156 390 m
3
 

Rice field in Houay 
Poune. Old pit 

Mr. SaNguan 1 3 2 104 312 m
3
 Own land at Km 9 

Total: 4 17.5 9 504 2,030 m
3
 

 
Note: 
1. *Includes 9 services trips for Champasack Grand Hotel, 4 times each year. 
2. Source: Consultant’s estimates based on a survey of septage service providers, May 2011. 

 

1.4 Waste Projections 

1.4.1 Service Area 

55 Following discussions with the district governments and UDAA, it was agreed that the SW 
service area for the next 10 years will include 42 villages in Pakse district, 13 villages in 
Phonthong urban area and 4 urban villages in Bachiang district, near the eastern 
boundary of Pakse. In addition, collection will continue for the market in Saphay village 
and will also include Ban Houaxai in Xanasomboun district near the landfill (villages in 
Xanasomboun are not included under the proposed project). 

56 The collection coverage in each village will depend on the demand for the services, 
willingness to pay and ability to recover the costs of the SW services.  

1.4.2 Population Projections 

57 In 2011, the population of the Greater Pakse Area, comprising 59 urban villages in Pakse, 
Phonthong and Bachiang districts was about 107,690. Based on the anticipated rapid 
economic development in the area over the next 10-20 years, populations are projected to 
reach 138,700 by 2020 and 176,100 by 2030, as shown in Table 5 below. These 
forecasts assume growth rates for Pakse district of 3% to 2020 and 2.5% thereafter. 
Growth rates for Phonthong and Bachiang urban areas are forecast to be 2.4% to 2020 
and 2.2% thereafter.  
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Table 5 – Population Projections for SW Service Area 

Area Villages 

Population Growth Rate %* 

2011 2015 2020 2025 2030 
2011-
2020 

2020-
2030 

Pakse District 42 villages 80,000 90,100 104,500 118,200 133,700 3.0 2.5 

Phonthong urban 13 villages 16,000 17,600 19,800 22,100 24,600 2.4 2.2 

Bachiang urban 4 villages 11,690 12,900 14,400 15,900 17,800 2.4 2.2 

Totals 59 villages 107,690 120,600 138,700 156,200 176,100 
  

Note:  
1. Source: Consultant’s estimates. 
2. * Growth rate is the average annual (compound) growth rate. 
3.  The population of Ban Houaxai is relatively small and is not included in the above figures.  

1.4.3 Waste Projections 

Urban Waste Generation 

58 Overall urban waste generation in Pakse central urban area in 2011 was about 
0.99kg/capita/day, including waste generated by households, businesses, institutions and 
offices.    

59 Studies in Lao PDR and elsewhere in Asia indicate lower waste generation in suburban 
and rural areas compared to the more densely populated urban areas. A waste generation 
rate of 0.6kg/capita/day was assumed for suburban areas of Pakse, Phonthong and 
Bachiang.  

60 The waste projections assume a per capita waste generation growth rate of 1% per 
annum throughout the projection period, to reflect anticipated rising living standards and 
growth in the commercial and tourism sectors. This is a net growth rate which also takes 
account of expected greater efficiency of recycling in the urban areas in future. The waste 
generation rates in Table 6 were adopted for the waste projections. 

Table 6 - Adopted Waste Generation Rates 

Source 
Waste Generation Rate  

kg/capita/day 

Annual Increase in Waste 
Generation Rate 

% 

Urban Areas 0.99 kg/capita/day 1% 
Suburban Areas 0.60 kg/capita/day 1% 

Large generators such as 
markets and shopping 
centers 

10.5% of waste generation 
calculated using the above 

generation rates 

Calculated according to the stated % 
of overall waste generated 

Hotels and guest houses 1.2kg/bed/day x utilization factor From tourism forecasts 

Notes: 
1. The waste generation rates of 0.99 and 0.60 kg/capita/day apply to population projections and are deemed 

to include waste generated by households, offices, small businesses, small factories and institutions. 
2. Source: Consultant’s estimates. 

 

 Projected Quantities of Waste 

61 Projected quantities of urban solid waste generated and collected in the proposed service 
area to Y2020 are presented in Table 7. The projected quantity of SW generated in the 
service area are based on:  

 urban and suburban waste volumes based on the above population forecasts and 
waste generation rates; 

 estimates of solid waste generated by markets and shopping centers as a percentage 
of the above urban and suburban waste volumes, and;  
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 estimates of waste generated by hotels and guest houses based on the projected 
number of beds (from tourism forecasts), % occupancy and waste generation rates 
per bed.  

 

62 The UDAA’s general objective is to expand solid waste collection to all Pakse villages and 
to urban areas of Phonthong and Bachiang within 10 years. Based on this objective, 
waste projections and collection targets were developed for the period 2012-2030 as 
shown in table 7. The quantity of collected solid waste is forecast to increase from 25 to 
87 tonnes/day in 2011-2020 raising household collection coverage from 21% to 62%.  

63 Khamtay’s initial proposal for the waste processing plant indicated that it would reduce 
solid waste volumes sent to landfill by 85%, however, for planning the waste disposal 
facilities a 30% reduction by the processing plant was assumed, which is consistent with 
similar processing plants elsewhere. Under this scenario, about 37 tonnes /day and 61 
tonnes/day of waste would be delivered to landfill in 2015 and 2020 respectively.  

64 In the event that the concessionaire demonstrates that the processing plant can achieve 
higher waste reductions in the period before the Project commences, then the scale of the 
proposed landfill works under the Project could be substantially reduced.  

Table 7 – Solid Waste Projections for Proposed Service Area 
 

 
Description Units 2011 2015 2020 2025 2030 

1 Population Projections 
      

 Pakse Central Urban No 27,900 31,400 36,400 41,200 46,600 

 Pakse Other Urban Areas No 52,100 58,700 68,100 77,000 87,100 

 Phonthong Urban No 16,000 17,600 19,800 22,100 24,600 

 Bachiang Urban No 11,690 12,900 14,400 15,900 17,800 

 Total in Service Area No 107,690 120,600 138,700 156,200 176,100 

2 Hotels and Guest Houses 
      

 No of Beds No 2,000 3,249 5,960 7,976 10,674 

 Average Utilization % 35 55 60 60 60 

 Waste Generated tonnes/day 0.8 2.1 4.3 5.7 7.7 

3 Waste Generated 
      

 Generation Rate Central Urban kg/cap/day 0.99 1.03 1.08 1.14 1.20 

 Generation Rate Other Urban Areas kg/cap/day 0.60 0.62 0.66 0.69 0.72 

 Waste Generated-Central Urban tonnes/day 27.6 32.3 39.4 46.9 55.7 

 Waste Generated-Other Urban tonnes/day 47.9 55.7 67.1 79.3 93.9 

 Generation by Markets, Shopping Centers tonnes/day 7.9 9.2 11.2 13.3 15.7 

 Generation by Hotels & Guest Houses tonnes/day 0.8 2.1 4.3 5.7 7.7 

 Total Waste Generated tonnes/day 84.3 99.4 122.0 145.2 173.0 

4 Waste Collected & Disposed to Landfill 
      

 Collection Coverage-Central Urban % 43 83 97 97 97 

 Collection Coverage-Suburban % 9.0 27.0 49.9 69.9 79.0 

 Overall HH Collection Coverage % 21 47 62 77 86 

 Coverage-Markets & Shopping Centers % 100 100 100 100 100 

 Coverage-Hotels & Guest Houses % 100 100 100 100 100 

 Waste Collected from Central Urban tonnes/day 11.7 26.7 38.0 45.2 53.8 

 Waste Collected from Suburban tonnes/day 4.3 15.0 33.5 55.4 74.2 

 Collected from Markets, Shopping Centers tonnes/day 7.9 9.2 11.2 13.3 15.7 

 Collected from Hotels & Guest Houses tonnes/day 0.8 2.1 4.3 5.7 7.7 

 Total Waste Delivered to Landfill Gate tonnes/day 24.8 53.1 87.0 119.7 151.3 

5 Scenario A - 85% Reduction 
      

 Waste Reduction by Plant at Landfill 85% tonnes/day 21.1 45.1 74.0 101.7 128.6 

 Waste Disposed to Landfill 
tonnes/day 3.7 8.0 13.1 18.0 

22.7 
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Description Units 2011 2015 2020 2025 2030 

6 Scenario B - 50% Reduction 
      

 Waste Reduction by Plant at Landfill 50% tonnes/day 12.4 26.6 43.5 59.8 75.7 

 Waste Disposed to Landfill tonnes/day 12.4 26.6 43.5 59.8 75.7 

7 Scenario C - 30% Reduction 
      

 Waste Reduction by Plant at Landfill 30% tonnes/day 7.4 15.9 26.1 35.9 45.4 

 Waste Disposed to Landfill tonnes/day 17.4 37.2 60.9 83.8 105.9 

8 Scenario D - 0% Reduction 
      

 Waste Reduction by Plant at Landfill 0% tonnes/day 0.0 0.0 0.0 0.0 0.0 

 Waste Disposed to Landfill tonnes/day 24.8 53.1 87.0 119.7 151.3 

 
Source: Based on TA 7567-LAO  Pakse Urban Environmental Improvement Project. Final Report, 2011.  

 
 

Medical Waste and Industrial Hazardous Waste 

65 Projections for medical waste and industrial hazardous waste were not prepared. In the 
case of medical waste, the World Bank funded project to install autoclaves at the 
provincial hospital is expected to eliminate infectious medical waste from the waste 
stream to be landfilled. 

66 Only small quantities of industrial waste are likely to be produced in Pakse in the short-
medium term, so it is considered that there is no need to provide separate facilities for 
disposal of industrial waste at the landfill at present. Future generation of industrial waste 
is dependent upon the extent and nature of industrial development in Pakse. 

1.5 Future Development of SW Services in Pakse 

1.5.1 UDAA Objectives for SW Services 

67 At present, the government and UDAA do not have a formal strategy for solid waste 
management in Paske and adjacent urban areas of Phonthong and Bachiang. However, 
the general objectives of the UDAA as the primary agency responsible for the 
management of urban solid waste in Pakse are as follows: 

 to safeguard public health and the environment; 

 to promote and encourage waste avoidance, reduction, recycling and segregation 
practices by all sectors of the community; 

 to provide all communities in the urban and peri-urban areas with a reliable and 
affordable solid waste collection and disposal service; 

 to provide all people with access to the solid waste management service with choice 
and influence over the service to achieve sustained, high levels of customer 
satisfaction; 

 to recover through user charges the full cost of operating and maintaining SW 
services and a portion of the capital costs; 

 to manage the systems and services that achieve these outcomes in an efficient, 
responsible and sustainable manner. 

1.5.2 Performance Targets 

68 UDAA does not have specific development targets for SWM, but has an overall aim to: (a) 
extend services to all 42 villages within Pakse and to adjacent urban areas within ten 
years or when it is financially viable to do so, and; (b) dispose of solid waste in controlled 
landfills that meet appropriate environmental standards.  
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1.5.3 Solid Waste Management Concession 

69 On 11 April 2011, the Provincial Governor issued a Decision authorizing a private 
contractor, Khamtay, to manage and operate a resource recovery processing plant for 
treatment of solid waste within Pakse urban area. The concession agreement was signed 
in late May 2011. 

70 By March 2012, the contractor had not submitted a feasibility study for the processing 
plant, but its initial proposal discussed in meetings with the PPTA consultants in May 2011 
was described as follows: 

 the contractor would take all of the solid waste delivered to the landfill gate, and 
process the waste to produce recycled products and organic fertilizer; 

 the residual waste would be disposed to the landfill and the UDAA would continue to 
operate the landfill.  

 the processing plant would be housed in a high, open sided building with concrete 
floor and sheet-steel roof; 

 separation of the delivered waste would be carried out manually by about 150 
laborers, including waste pickers that currently operate at the landfill; 

 workers at the processing plant would be equipped with protective clothes and 
footwear, have regular health checks, and would have access to water supply and 
sanitation facilities at the plant; 

 existing private waste contractors, waste pickers within Pakse and recycling centers 
would be allowed to continue their operations; 

 recyclables collected within Pakse may be sold to either the concession or to the 
recycling shops operating within Pakse; 

 other private waste contractors, businesses or markets that collect and transport their 
waste to the landfill site would be required to deliver their waste to the concession’s 
waste processing plant at the landfill, and would be required to pay to UDAA the 
tipping fee on the delivered quantity of waste. 

 
71 At the request of the Government in August 2011,12 ADB has been working with the 

provincial DPWT in Champasack and UDAA to clarify the scope of the concession 
contract since September 2011. Based on a meeting in March 2012, a set of steps were 
outlined to help the government improve the existing concession contract. See Appendix 
C for details. 

1.5.4 Medical Waste 

72 The majority of medical waste in Pakse is generated at the provincial hospital, located 
near the city center. A healthcare waste management plan for Pakse provincial hospital, 
supported by the World Bank, was approved by the Ministry of Health on 9 November 
2010. The World Bank is providing support to improving healthcare waste management 
through the "Avian and Human Influenza Control and Readiness Project". The proposed 
plan will improve waste management in the hospital, install an autoclave system 
consisting of two units for the treatment of infectious waste and supply other small waste 
management equipment.  

                                                      
12

 Request document, No. 553/DGPS, 15 August 2011.  



Pakse Urban Environmental Improvement 
Project (RRP LAO 43316) 

 
 
 
 

 
 

73 The autoclaves will disinfect the infectious wastes (using steam) after which the residue 
can join the general waste stream for disposal in the UDAA waste skip and off-site 
transportation to the city landfill.  

74 However, pharmaceutical waste would not be autoclaved. Ideally, it should be returned to 
a national central collection point to ensure it is properly neutralized. Alternatively the 
waste would be rendered inert and disposed of by landfilling. 

1.5.5 Future Landfill Site Selection 

75 The existing landfill in Xanasomboun district is about 17km from the city center. Currently 
the eastern suburbs of the city are developing rapidly, and the centroid of waste 
generation is moving progressively eastwards, thereby increasing waste haulage costs. 
Round trip haul distances to the landfill are 34km, 39km 44km, 54km and 54km from 
Pakse, the eastern suburbs, Phonthong urban area, Bachiang urban area and the 
University respectively. The financially viability of transporting waste beyond 40km round 
trip is doubtful. This is reflected in the fact that large waste generators in Phonthong and 
Bachiang such as the markets engage private contractors to dispose of waste in local 
open dumps.  

76 Given the increasingly long haul distance to the landfill, the following three options were 
considered for future disposal of urban waste from Pakse, Phonthong and Bachiang: 

 
Option 1: Upgrade the existing landfill as the long term disposal site for Pakse. 

77  Based on current rates of waste collection, the existing 13.7ha landfill has a life of about 9 
years when fully developed. An additional 12.0ha of UDAA land is also available for 
landfilling, thereby further extending the life of the existing landfill.  

78 Option 1 would involve remediating and upgrading the existing site as the long term 
regional landfill. 

79 With this option, it is expected that development of a simple transfer station in the east of 
Pakse may be justified on financial and economic grounds to optimize the overall cost of 
waste collection and haulage. The transfer station would enable small collection vehicles 
to discharge to a more efficient truck/trailer combination for haulage to the landfill.  

80 The development of a transfer station also provides the opportunity to develop a 
combined transfer station/recycling center with private sector funding for the recycling 
facility construction and operation. A site of 1.2ha (about 120mx100m) is sufficient for a 
small transfer station. Without the transfer station open dumping is likely to continue at 
Phonthong and Bachiang, as it would be too expensive to transport the waste to the 
landfill in small collection vehicles from those locations.  

81 Lager transfer vehicles such as tractor/trailers are much more efficient (fewer trips, greater 
fuel efficiency) and less polluting than the alternative of direct haul in small collection 
vehicles. It is much more efficient and safer to have small vehicles - private trucks, tuk-
tuks- delivering and discharging waste to a transfer station rather than to a landfill. With a 
transfer station, the number of collection vehicles could be reduced as they spend less 
time travelling to/from the landfill.  

Option 2: Develop a new regional landfill at Phonthong,  

82 A potential landfill site has been identified some 4km southeast of Phonthong and 8km 
from central Pakse.  With this option, the round trip haul distances to the landfill would be 
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substantially reduced for all service areas, to only 16km, 8km, 14km and 12km from 
Pakse, Phonthong, Bachiang and the University respectively, with corresponding large 
savings in haulage costs. 

83 Advantages of this option would include: (a) reduced collection and haulage costs; (b) less 
capital investment for trucks and processing centres; (c) economies of scale for a large 
waste processing plant at the Phonthong landfill; (d) reduced travel of waste trucks 
through central Pakse to reach the landfill site; (e) reduced road damage, less fuel use 
and reduced emissions of greenhouse gases by trucks. With this option, the existing 
landfill site would be remediated and downscaled to serve the local area only. In future it 
could be upgraded to serve new development areas to the north of Pakse. 

84 Disadvantages associated with this option include: (a) the long lead time to plan, 
investigate, survey, consult and develop a new landfill at a location close to the developed 
areas of Pakse and Phonthong, and; (b) doubts concerning the UDAA’s capacity to 
develop and operate new controlled landfill in addition to the existing landfill. The UDAA 
and private waste concession’s proposal to develop a waste processing center at the 
existing landfill site effectively rules out Option 2. 

Option 3: Upgrade the existing landfill initially and develop a new regional landfill at 
Phonthong in future. 

85 This option would remediate and upgrade the existing landfill site, and within 10-15 years, 
develop a new landfill at Phonthong. In the longer term, this option has most of the 
advantages of Option 2. In addition, it provides the opportunity for the UDAA to 
demonstrate its capacity to operate a controlled landfill at the existing site, which may be 
necessary to gain local support for a new landfill at Phonthong. This option provides 
adequate time to investigate, plan and design the new Phonthong landfill. 

86 Based on the above discussion, Option 3 is the preferred option. In the first instance, the 
existing landfill would be remediated, upgraded and operated as the city’s regional landfill 
for at least the next 10 years. It is proposed that further investigations of the proposed 
landfill at Phonthong should be carried out to confirm its technical and financial viability for 
development in future. The UDAA and the private waste concessionaire may consider 
developing a transfer station in the east of Pakse if it is financially viable to do so. 

1.5.6 Appropriate Landfill Standard 

87 Landfills range in type from uncontrolled open dumps to secure sanitary landfills. 
Uncontrolled, open dumps are not a sound practice, but controlled dumps, controlled 
landfills and sanitary landfills can provide effective disposal of a city's SW in accordance 
with appropriate local health and environmental standards.  

88 Obviously, these four types of landfills are points on a continuum. Facilities in least 
developed countries most often fall somewhere between open dumps and controlled 
landfills. The following table summarizes the main distinguishing characteristics of each of 
the four types. 
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Table 8 - Comparison of Landfill Types 

Type Characteristics Advantages Disadvantages 

Open Dump 

• poorly sited 
• unknown capacity 
• no cell planning 
• little or no site preparation 
• no leachate management 
• no gas management 
• occasional or no cover 
• no waste compaction 
• no fence 
• waste burning 
• no record keeping 
• uncontrolled waste picking 
• no monitoring of 

groundwater 

• easy access 
• low initial cost 
• low operating cost 
• aerobic decomposition 
• access to waste pickers 
• materials recovery 
 

• high environmental impacts 
• unsightly 
• groundwater contamination 
• surface water contamination 
• high risk of explosion, 

greenhouse gases 
• vectors/disease transmission 
• reduced lifetime of dump site 
• inefficient use of landfill area 
• breeds vermin - rodents, flies 
• no record of landfill content 
• air pollution 

 
 
 

Controlled 
Dump 

• sited with regard to hydro-
geology 

• planned cell development 
• grading, drainage in site 

preparation 
• partial leachate 

management 
• no waste covering 
• no compaction 
• fence 
• basic record keeping 
• uncontrolled waste picking 
• waste burning 
• no gas management 
• no monitoring of 

groundwater 

• moderate  environmental 
impacts 

• permits long term planning 
• improved stormwater control 
• less risk of leachate release 
• controlled access and use 
• access to waste pickers 
• materials recovery 

• moderate environmental 
impacts 

• unsightly 
• groundwater contamination 
• surface water contamination 
• moderate risk of explosion 

due to gas 
• vectors/disease transmission 
• reduced lifetime of dump site 
• inefficient use of landfill area 
• breeds vermin - rats, flies 
• no record of landfill content 
• air pollution 
• high health risk to waste 

pickers 

Controlled 
Landfill (also 
termed an 

“engineered” 
landfill) 

• sited with regard to hydro-
geology 

• planned cell development 
• grading, drainage in site 

preparation 
• improved leachate and 

surface water management 
• regular (not usually daily) 

cover 
• waste compaction 
• fence 
• basic record keeping 
• controlled waste picking 
• gas management 
• monitoring of groundwater 

• low  environmental impacts 
• permits long term planning 
• improved stormwater control 
• reduced risk of leachate 

release 
• controlled access and use 
• reduced risk to waste pickers 
• materials recovery 
• waste is covered by soil 
 

• reduced  environmental 
impacts 

• potential for groundwater 
contamination 

• potential for surface water 
contamination 

• low risk of explosion due to 
gas 

• reduced risk of 
vectors/disease transmission 

• extended lifetime of dump 
site 

• efficient use of landfill area 
• reduced breeding of vermin - 

rodents, flies 
• no record of landfill content 
• air pollution 

Sanitary 
Landfill 

• site based on 
environmental risk 
assessment 

• planned cell development 
• extensive site preparation 
• full leachate and surface 

water management 
• full gas management 
• daily and final cover 
• daily waste compaction 
• fence and gate 
• record waste volume, type, 

source 
• no waste picking 

• minimized environmental risk 
• permits long term planning 
• improved stormwater control 
• minimized risk of leachate 

release 
• reduced risk from gas 
• vector control 
• improved aesthetics 
• extended lifetime 
• controlled access and use 
• eliminate risk to waste 

pickers 

• high initial cost 
• high operating costs 
• longer development time 
• slower waste decomposition 
• minimized risk of 

vectors/disease transmission 
• mimimized risk of vermin – 

rodents, flies 
• displacement of waste 

pickers 
• loss of recyclable resources 
• optimum use of landfill site 

Source: Adapted from Municipal Solid Waste Management. United Nations Environmental Program, 2002. 

 

89 Many open dumps (such as that at Pakse) start off as controlled dumps and degrade due 
to lack of management, financial and other resources. Open dumps have the lowest initial 
investment and operating cost of the four basic types of landfills in the table, but often 
cause unacceptable environmental impacts. Open dumps pose significant risks to human 
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health and the environment. In addition, the cost of remediating these sites can easily 
exceed their total lifetime capital and operating costs. Contaminated groundwater may 
never return to usable condition and other environmental impacts may take many decades 
to ameliorate. Open dumps attract numerous birds that feed on the wastes, which can 
make them more serious disease vectors than flies or rodents. (Source: UNEP, 2002) 

90 At the other end of the spectrum, sanitary landfills minimize environmental impacts, but 
have high initial and operating costs. In general, they are only affordable in medium and 
large cities where waste volumes are sufficiently high to provide economies of scale, 
where expertise in landfill planning and management is available, and where willingness 
to pay for solid waste services is higher than the cost of operating and maintaining the 
solid waste services including the landfill.  

91 A sanitary landfill is not considered to be a viable option for Pakse’s SWM at present. 
Instead it is proposed to upgrade the existing open dump to a controlled (or “engineered”) 
landfill standard, by: (a) remediating the existing landfill site; (b) improving leachate 
collection and treatment; (c) managing landfill gas; (d) installing a groundwater monitoring 
system; (e) developing septage treatment facilities, and; (f) capping and closing 
completed landfill cells. These construction activities will be accompanied by improved 
management, planning and operation of the landfill, including such measures as: (a) 
controlled tipping of SW; (b) weekly compaction and covering of SW; (c) raising of gas 
vents as SW is placed; (d) ensuring secure access to the landfill site, and; (e) controlling 
waste pickers to minimize health and safety risks. 

1.5.7 Long Term  Site Development Plan 

92 The development of a solid waste landfill generally occurs in several phases over the 
entire life of the landfill, which often exceeds 20 years. Landfill construction and landfill 
operation, go hand-in-hand throughout the life of the landfill. Landfill construction refers to 
the construction of the facilities for the development and closure of a solid waste landfill. 
These facilities typically include site work, surface water controls, ground water controls, 
bottom and side liners, leachate collection and treatment systems, gas controls and final 
cover systems. Landfill operation comprises the actual land filling activities and waste 
disposal practices as well as the operation and maintenance of the above-mentioned 
facilities. 

93 The long term development plan for the Pakse landfill will follow the existing plan which is 
based on four discrete cells – A, B, C and D. The base of each new cell will be excavated 
0.5-1.5m deep below the ground surface and the cells will be raised about 7m above the 
surrounding ground surface. The existing perimeter bunds around Cells A and D (currently 
3m and 2m high respectively) will be raised by extending the existing bunds to an overall 
height of 7m13.   

94 While increasing the height of the cell will significantly improve the economics of waste 
disposal, aesthetics dictate that the final landform of the landfill is not excessively high 
relative to the surrounding landscape. As the landfill cell reaches its design capacity the 
surface will be graded towards the final landform, which is mounded, capped and grassed 
to encourage runoff of rainfall. An environmental monitoring program will continue after 
closure until the monitoring data confirms that no environmental impact is being 
experienced. 

                                                      
13

  Cell D is narrow and is close to the site boundary on two sides and to the leachate pond on its third side. A full raise to 7m 
height at the original planned location may not be possible because of the difficulty of accommodating the wider perimeter bund. 
Reconfiguring and repositioning of Cell D closer to Cell B may be necessary. This option will be reviewed at the design stage 
following detailed topographic survey and optimization studies of the landfill layout. 
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1.6  Proposed SWM Improvements for Inclusion in the Project 

1.6.1 Scope of SWM Improvements 

95 The proposed Project will enhance solid waste management services by: (a) improving 
the collection, transport and disposal of municipal solid waste from Paske, Phonthong and 
Bachiang urban areas, and; (b) developing the capacity of UDAA to plan, manage, 
operate and maintain the solid waste services.  

96 The proposed Project is scheduled for implementation in the period 2013-18, and the 
SWM improvements are designed to meet waste collection targets to 2018 and provide 
sufficient landfill capacity to 2021, three years after completion of the Project.  

1.6.2 Solid Waste Collection Improvements 

97 The waste collection system improvements will include procurement of: (a) seven new 
compactor trucks for waste collection and transport to the landfill; (b) three tuk-tuks for 
waste collection in narrow streets; (c) 16 skip bins for temporarily storing waste collected 
by tuk-tuks and by equipment procured under the Community Environmental 
Improvements (CEI); (d) one skip lift truck for transporting skip bins to the landfill site; (e) 
16 mobile storage bins to facilitate collection and separation of waste at the four urban 
markets, and; (f) 50 recycling bins in public areas. The collection system improvements 
will also construct eight waste storage pads for the skip bins. Capacity building provided 
by the project implementation consultants will assist the UDAA to optimize waste 
collection operations, thereby ensuring efficient use of the new equipment and maximizing 
collection coverage.  

98 Although compactor trucks involve higher capital costs and maintenance costs than open 
trucks, they are preferred because of their higher efficiencies, lower overall cost per tonne 
of waste delivered to landfill, lower environmental impacts (in terms of reduced odors, 
dust, flies, lost waste and greenhouse gas emissions) and improved occupational health 
and safety for workers. 

99 The waste collection equipment will be procured in batches to meet projected waste 
quantities in 2013-18, raising collection coverage to 56% by 2018. A summary of the 
proposed collection equipment is in Appendix F, and supporting calculations are in 
Appendix G. 

100 The Project’s awareness activities will make households more aware of the links between 
health, hygiene and solid waste collection services; encourage households to enter waste 
collection contracts with UDAA, and; make households aware of opportunities to improve 
solid waste collection through the CEI.  

1.6.3 Landfill Improvements  

101 The proposed improvements to waste disposal will procure landfill equipment, upgrade 
the existing 13.7 ha open dump to a controlled (or “engineered”) landfill meeting 
appropriate health and environmental standards, maximize the landfill capacity at the 
existing site, and seal/close the landfill cells when they are full of waste.  

102 The proposed works at the existing landfill site include: (a) construct a new public road at 
the southern extremity of the UDAA landfill extension area to replace the public road 
alongside the existing landfill; (b) improve the existing landfill access roads and install a 
weighbridge at the landfill entry gate; (c) rehabilitate existing waste cells A and D and 
increase their capacities by raising perimeter bunds to 7m height; (d) construct new cells 
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B and C with 7m high bunds; (e) install a gas management system in all landfill cells; (f) 
improve leachate drainage and stormwater drainage in all four cells; (g) expand the 
existing leachate pond and construct an additional pond; (h) construct two septage 
treatment pits; (i) install groundwater monitoring bores and leachate sumps, (j) cap and 
close all four waste cells when full, and; (k) procure landfill equipment including a 
loader/backhoe, bulldozer, tip truck and a weighbridge.  

103 The above mentioned landfill works will be undertaken through two separate contracts for: 
(a) civil works and; (b) equipment supply. Since the UDAA and private contractors will 
continue to deliver waste to the landfill during the landfill rehabilitation and construction 
activities, good planning and site coordination will be necessary and two sets of access 
roads will be developed to separate the construction activities from waste disposal 
activities. After landfill cells have been raised or new cells constructed, they will be 
handed over to UDAA for waste disposal. The contractor will return to complete the 
closure and sealing of the cells when they are full of waste.  

104 The proposed landfill works are designed to maximize the capacity of the existing landfill 
site, which has sufficient capacity for waste disposal until 2018, based on the projected 
landfilled waste quantities in 2013-2018. (27-51 tonnes/day). Landfill equipment will be 
procured in batches to meet the projected waste quantities in 2013-18. The proposed 
landfill works are summarized in Table 9 and landfill equipment is summarized in 
Appendix F. 

105 Further details of the proposed landfill improvements are described below. 

Rehabilitation Works 

106 The rehabilitation works will improve Cells A and D by: (a) grading and compacting the 
waste surface;(b) covering the waste with 0.3m thick intermediate soil cover; (c) installing 
a network of gas vents and gas collection drains14 in the waste; (d) clearing and improving 
leachate drains to prevent ponding on the cell floor. The scattered waste in the areas of 
future cells B and C, on perimeter bunds, on roads and in drains will be removed and 
deposited in Cell A prior to placing the intermediate soil cover. Any defects in the existing 
perimeter bunds will be excavated, filled with suitable material and compacted. 

Landfill Upgrading 

107 The landfill upgrading works will develop additional cell capacity in Cells A and B. The 
capacity of Cell A will be increased by raising the perimeter bunds to 7m height. (See 
Figure 2) Since the toe of the raised embankment will be about 10m outside the toe of the 
original 3m high embankment, it will be necessary to relocate a 190m long section of the 
existing access road on the north side of Cell A by about 14m to the north of its present 
position.  

 
  

                                                      
14

  The gas drains are expected to comprise perforated pipes in trenches filled with stone, gravel and broken glass. 
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Figure 2- Proposed Works for Cell A – Typical Section 

 
 

Note: This section shows perimeter bunds raised to 5m height, based on an early proposal. The proposed 

landfill improvements under the Project will raise the perimeter bunds to 7m using a similar section and 
construction details. 

 

108 Apart from raising the perimeter bunds, the upgrading works in Cell A will include internal 
roads and drainage and a new access road along the south side bund. This road will allow 
effective separation between incoming waste trucks and construction activities. After 
completion of construction works in Cell A, incoming solid waste will be placed on top of 
the intermediate cover. Gas vents will be raised as the waste is placed. After reaching its 
final height, Cell A will be capped to create a mounded final surface profile which will 
readily shed storm water and so minimize leachate generation. The final cover will 
comprise a layer of compacted clay soil about 0.5m thick, followed by a layer of topsoil 
and planting of shallow rooted vegetation to prevent erosion of the final cover.  The 
Project includes capping and closure of Cell A, although it would not be carried out until 
the cell is full, about two years after the cell’s perimeter bunds have been raised. 

109 Cell B will be developed by excavating the cell floor to 1.5m depth and constructing 7m 
high perimeter bunds, internal roads, drainage and gas vents.   

110 Fill material for embankment construction and cover will be obtained from the floor of Cell 
B and C, and by surface excavation of lateritic clay from UDAA land to the south of the 
existing dump site. The material will be transported to Cells A and B along temporary 
roads constructed wholly within UDAA land.  

Leachate Ponds 

111 Sediment will be excavated from the existing 2,600m3 leachate pond, to restore its 
storage capacity and a new pond of about 5,000m3 capacity will be constructed 
immediately south of the existing pond. It will be about 1.5m deep, with natural clay liner 
and surrounded by 1m high raised clay embankments. The outlet of the existing pond will 
be rehabilitated and a sump will be constructed to facilitate recirculation of leachate back 
over the waste cells in the wet season if necessary to improve leachate quality.  

112 The leachate ponds will comprise a facultative pond and an aerobic pond operating in 
series. The ponds will settle most suspended solids and retain the leachate for sufficient 
time (>20 days during the month of maximum rainfall) to enable microbiological 
decomposition of pollutants before the effluent is discharged to the Houay Saphay. The 
proposed landfill remediation and upgrading works will improve effluent quality 
substantially by increasing pond storage volume and reducing the volume of leachate. 
Leachate reduction will be achieved by covering the waste and providing better separation 
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of leachate and surface runoff. In the dry season, it is expected that all leachate 
generated by the landfill will be contained within the leachate ponds. In the wet season, 
there is greater potential for downstream discharge of effluent which will be diluted by 
runoff from the downstream catchment. 

113 Regular monitoring of effluent quality will be undertaken during landfill operation. If 
monitoring shows that effluent does not meet the relevant effluent quality standards15, the 
treatment system may need to be upgraded in future by one or more of the following 
measures: (a) constructing additional ponds in the area of Cell C; (b) recirculating effluent 
to the landfill cells; (b) active aeration of the ponds; (c) flocculation and sedimentation of 
effluent upstream of the first pond; (d) sealing fissures in the Houay Saphay streambed 
downstream of the ponds to minimize potential for entry of effluent to groundwater, and; 
(e) acquiring and fencing a buffer/mixing zone for the upstream 50-100m reach of the 
Houay Saphay. 

Septage Treatment Pits 

114 Two septage treatment pits with combined capacity of about 3,500m3 will be constructed 
to the south of the new leachate pond, adjacent to the landfill’s central access road. Each 
pit will be about 30x25m and 2 m deep with natural clay liner and surrounded by 1m high 
clay embankments. The function of the septage pits is to receive raw septage from 
vacuum tankers, to store the septage sludge for a sufficient period of time so that 
pathogens die off16, and to dry the sludge during the dry season so that it may be 
excavated by machine and stockpiled for later use as fertilizer or disposed to landfill.  

115 The proposed pits would provide sufficient capacity for at least four years operation, 
assuming that 60% of septage collected in the service area is delivered to the landfill for 
treatment and disposal17. After the capacity of the initial two pits is fully utilized, a third pit 
would need to be excavated.  

Gas Management 

116 A gas management system will be installed in the landfill cells to control gas, minimize 
potential for gas build and migration off-site and reduce greenhouse gas emissions. The 
gas system will comprise a network of vertical gas vents, horizontal gas collection drains 
and gas flaring. The vertical gas vents and drains are expected to comprise perforated 
pipes surrounded by stone, gravel and broken glass. Gas flaring is considered to be 
appropriate considering the small gas volumes due to the relatively small size of the 
landfill, the shallow depth of the waste cells and the prior decomposition of most of the 
existing waste in the landfill.  

  

                                                      
15

  There are no specific Lao standards for quality of effluent from a leachate treatment facility. The Agreement on the National 
Environmental Standards No. 2734 /PMO.WREA, 2009, stipulates standards for discharges from general industries and 
from urban areas which provide a point of reference. The leachate discharge standards for the Pakse landfill will be based 
on these standards but should also take account of dilution of the effluent downstream of the leachate ponds and the nature 
of the downstream catchment which comprises sparsely populated farmland for at least 5km downstream of the pond outlet. 

16
  The survival rate of viruses, bacteria and protozoa in sludge are less than 100 days, while helminths can survive in wet 

sludge for up to two (2) years. Accordingly, sludge would need to be stored in one of the pits for a minimum of one year 
(while the other pit receives the incoming septage) and, after drying, stockpiled for a further year before use as fertilizer. 
Alternatively, after one year’s storage in the pit (and after drying) the sludge could be landfilled.   

17
  Septage volumes are projected to increase from 2,030 m

3
/year in 2011 to about 3,000 m

3
/year by 2018. (Consultant’s 

estimates). The volume of sludge delivered to the septage treatment pits depends on many factors including UDAA’s 
willingness to continue its septage business, market factors, and sanitation regulations/enforcement which may require 
private contractors to upgrade their septage treatment/disposal facilities and practices, or to transport sludge to the septage 
treatment pits at the landfill. If only 30% of collected septage is delivered to landfill, the lifespan of the initial two septage pits 
would be more than 10 years. 
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Groundwater and Leachate Monitoring 

117 Two 30m deep boreholes will be drilled adjacent to the landfill to monitor groundwater 
levels and quality. Leachate sumps will be installed in all cells to enable the depth of 
leachate above the cell floor to be measured as a check on the effectiveness of the 
leachate drainage system. This check is necessary to minimize potential for leachate 
infiltration through the base of the cell, but also to ensure that the lower levels of the 
perimeter bunds are not weakened by saturation to the extent that they become prone to 
slippage or collapse.  

Equipment for Landfill Operation 

118 Landfill equipment for a controlled or sanitary landfill has to be capable of: (a) spreading 
and compacting solid waste and cover material; (b) excavating and loading cover material; 
(c) digging drains, and; (d) constructing and maintaining site roads. It is difficult to find any 
one machine that can perform all of these functions.  

119 At present the only piece of equipment operating at the Pakse dump site is a 75-100HP 
rubber-tyred loader/backhoe, similar to that which was procured under the STUDP. The 
loader is used to push the dumped waste, but is unable to travel on the waste surface 
because of the high risk of tyre puncture. As a result, the loader is unable to properly 
spread and compact the waste or soil cover. Although puncture resistant tyres were fitted 
to some of the loaders purchased for the secondary towns (under the STUDP), these 
proved to be ineffective. 

120 The equipment required for sanitary or controlled landfill operations usually comprises a 
rubber-tyred loader/backhoe combination and a crawler bulldozer with steel tracks. The 
loader/backhoe is used for waste pushing, soil excavation and loading, while the bulldozer 
normally spreads and compacts the waste and soil cover. The loader backhoe is required 
on a daily basis to push the incoming waste, so it will be necessary to purchase this plant 
item. With regard to the bulldozer there are two choices, namely: to hire or purchase the 
bulldozer.  

121 A cost comparison between purchasing and hiring a bulldozer was undertaken for landfills 
of 20-100 tonnes/day capacity. For the plant hire option, a bulldozer would be rented to 
spread and compact the waste and soil cover once each week. The number of days per 
week for which a bulldozer is required was found to vary from 1 to 5 days/week for 20 to 
50 tonnes/day of incoming waste respectively.  The costs of a hired bulldozer include the 
plant hire plus the cost of transporting the bulldozer by low loader to and from the site 
each week. The plant hire option is least cost for landfill capacities less than 50 
tonnes/day, while purchasing the bulldozer is least cost for capacities greater than 50 
tonnes/day. 

122 Therefore it is proposed that a new loader/backhoe would be procured at the 
commencement of project implementation and a new bulldozer would be procured if or 
when solid waste quantities disposed to landfill reach 45-50 tonnes/day. It is essential that 
the loader/backhoe has puncture resistant tyres, even if it is only used to push the 
waste.18 A bulldozer would be hired each week to spread and compact the waste and 
cover material. A small hired truck would also be required to haul cover material to the 
active cell each week. 

                                                      
18

  Lessons learned on previous projects in Lao PDR show that the selection of appropriate puncture resistant tyres requires 
careful study by the project implementation consultants. Choices include thick multiple-ply rubber tyres, foam-filled tyres, anti-
bomb tyres such as those used on UXO vehicles in Lao PDR, and specially fabricated steel wheels comprising a reinforced 
wheel rim, with an outer steel band welded to its circumference, and steel plates welded to the outside face of the band in a 
tread pattern. 
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123 To ensure availability of after sales service and spare parts, the loader/backhoe should be 
procured from a supplier that has a full service and parts facility located in Pakse. It is also 
recommended that the UDAA should purchase periodic maintenance packages from the 
plant supplier to cover all landfill equipment following expiry of the 12-month warranty.  

1.6.4 Landfill Operation 

124 The operations of the controlled landfill will involve: (a) receiving and recording the waste 
delivery  vehicles; (b) controlled tipping of the waste at the working face; (c) spreading the 
waste on a daily basis; (d) excavating and hauling soil cover to the tipping face each 
week; (e) placing a layer of soil cover over the recently filled area each week; (f) raising 
gas vents; (g) maintaining roads, drains and vegetated areas; (h) collecting windblown 
litter; (i) preparing wet weather tipping areas; (j) monitoring leachate discharges; and; (k) 
regulating the activities of waste pickers. The site staffing would need to increase from 
four to six persons in order to undertake the additional activities associated with a 
controlled landfill.  The additional staff would include a tip controller and a laborer. 

125 The loader/backhoe procured by the Project will undertake the initial pushing and 
spreading of waste, and excavation of cover material. A hired truck will also be used to 
haul soil cover to the tipping face once each week. A hired dozer will spread and compact 
the waste and soil cover each week. 

126 Leachate generation will be minimized by improved operation and maintenance of the 
surface water and leachate drainage systems, and by covering waste on a regular basis. 
Leachate discharges will also be monitored. The leachate ponds will be cleaned out by 
the loader/backhoe during each dry season to maintain leachate storage volume. The 
dried sediment and debris from the ponds will be placed in the landfill. The leachate level 
in the sump of each landfill cell will be regularly checked and periodically pumped-out (to 
the leachate ponds) to minimize hydraulic head on the natural clay liner and perimeter 
bunds.  

127 The two septage treatment pits will be operated so that one pit is active and continues to 
receive septage, while the other is taken off line to allow pathogens to die off and allow 
the sludge to dry sufficiently so that it can be excavated at the end of the dry season. After 
the contents of the inactive pit have been excavated, it then becomes the active pit and 
the cycle is repeated. Sludge will need to be stored in the inactive pit for a minimum of 
one year and, after drying, stockpiled on site (and covered with soil) for a further year 
before being used as fertilizer. Alternatively, after one year’s storage in the pit the sludge 
could be landfilled and covered with soil, taking care to prevent access by landfill workers, 
waste pickers and the public.  To facilitate sludge drying, it may be necessary to: (a) pump 
excess liquid from the inactive pit to the active pit at the start of the dry season using a 
portable submersible pump, or; (b) to excavate the sludge in stages, allowing excess 
liquid from excavated sludge stockpiled adjacent to the pits to drain to the active pit.  

128 Ongoing construction works to develop new cells, roads and drains will be carried out by 
contract. Regular environmental monitoring of the landfill will be performed in accordance 
with the agreed Environmental Management Plan for the Project and MONRE 
requirements.  

129 The UDAA will need to exercise greater control over the waste pickers at the landfill by 
entering an agreement setting out the rules and conditions for on-site work. The proposed 
agreement would cover such measures as: (a) separation of the waste pickers' area of 
operation from the active tipping face by providing a portable safety barrier between the 
two areas; (b) registering waste pickers to limit unauthorized entry; (c) restricting the 
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waste pickers' areas of operation; (d) banning the burning of waste by waste pickers, and; 
(e) the construction of a small covered shelter for the 20 - 30 active waste pickers (mostly 
women) to sort and store the recyclables that they harvest. These measures would reduce 
the waste pickers’ health and safety risks and also assist the landfill operator to better 
regulate them. As of March 2012, a number of measures are under implementation, such 
as, registration of all waste pickers and discussions with Khamthay on formal employee 
opportunities. 

1.6.5 Landfill Construction Activities 

130 The landfill rehabilitation and construction works will be arranged to minimize disruption to 
incoming waste truck, and to minimize conflicts between waste tipping and construction 
activities. All construction works will be scheduled for the dry season. (November to May). 
The proposed construction activities are as follows: 

131 1. Divert Public Access Road and Construct Fence: Construct a new 1.2km long 
barbed wire fence and gravel access road 4m wide along the boundary of UDAA land to 
the south of the existing dump site. The fence will be constructed on UDAA land about 8m 
from the boundary and the road will also be constructed on UDAA land just outside the 
new fence but inside the UDAA boundary. This arrangement is designed to avoid any land 
acquisition for the road and fence. All labor, materials and plant for road and fence 
construction and any spoil materials will be located entirely on UDAA land. 

132 2. Install Groundwater Monitoring Bores: Drill and install groundwater monitoring bores 
adjacent to the dump site.  

133 3. Rehabilitate Cell A: Construct a new access road on the south side of Cell A, linking 
Cell A, Cell B and the UDAA area to the south of the existing landfill. This road will provide 
access for construction works in Cell A and B.  It will also provide future access to Cell A 
for waste tipping trucks.  

134 Rehabilitate leachate drains and install gas vents in Cell A. Clean up scattered solid waste 
from the site, including Cells B and C, and place in Cell A. Spread and compact the 
surface of the waste in Cell A and place 300mm of intermediate cover using material 
excavated from Cell B.  

135 4. Upgrade Capacity of Cell A: Divert a 190m long section of the existing access road on 
the north side of Cell A. Raise the perimeter bund and external access road in Cell A to 
7m height using material from the floor of Cell B and from the UDAA land to the south of 
the dumpsite. Run construction equipment and trucks on the intermediate cover to obtain 
greater compaction and stabilization of waste. Excavate and install gas collection drains 
below the intermediate cover. Regrade the soil cover to a smooth profile. Construct 
internal roads and drains above the intermediate cover. Following completion of this 
stage, incoming waste can be tipped in Cell A so that rehabilitation and construction work 
can proceed in Cells B and D.  After Cell A is full of waste, place 500mm of final cover, 
cap and close Cell A, install gas flaring devices, provide surface drainage, topsoil and 
grassing. 

136 5. Rehabilitate Existing Leachate Pond: Remove sediment from the existing leachate 
pond. Rehabilitate the pond outlet and install a sump to facilitate leachate recirculation. 

137 6. Construct New Leachate Pond and Septage Treatment Pits: Construct the new 
leachate pond and septage treatment pits using materials excavated from the sites of the 
two facilities. This work should be completed prior to the onset of the wet season.   



Pakse Urban Environmental Improvement 
Project (RRP LAO 43316) 

 
 
 
 

 
 

138 7. Rehabilitate Cell D: Rehabilitate leachate drains and install gas vents in Cell D. Clean 
up scattered solid waste from the site, including Cells B and C, and place in Cell A. 
Spread and compact the surface of the waste in Cell A and place 300mm of intermediate 
cover using material excavated from Cell B. Place waste in Cell D. After Cell D is full of 
waste, place 500mm of final cover, cap and close Cell D, install gas flaring devices, 
provide surface drainage, topsoil and grassing. 

139 Cell D is narrow and may be difficult to raise to the full 7m height because it is limited by 
the site boundary and the existing leachate ponds. It may be necessary for UDAA to 
purchase an additional strip of land outside Cell D to enable future raising of its perimeter 
bunds to 7m height, or to reconfigure Cell D so that it adjoins Cell B and shares a 
common bund wall. The optimum design for Cell D will be determined during the detailed 
design stage following topographic survey and landfill optimization studies by the project 
consultants.) 

140 8. Develop Cell B: Conduct environmental surveys to check standards. Complete the 
excavation of the floor of Cell B to 1.5m depth. Construct 7m high perimeter bunds around 
Cell B using material excavated from the floor of Cell B, the floor of future Cell C and 
UDAA land to the south of the dumpsite if necessary. Construct internal roads and drains 
on the floor of Cell B, and construct leachate pipes between Cell B and the new leachate 
ponds to the north of Cell B. Place waste in Cell B. After Cell B is full of waste, place 
500mm of final cover, cap and close Cell B, install gas flaring devices, provide surface 
drainage, topsoil and grassing. 

141 9. Develop Cell C: Conduct environmental surveys to check standards. Complete the 
excavation of the floor of Cell C to 0.5m depth. Construct 7m high perimeter bunds around 
Cell C using material excavated from the floor of Cell C, and UDAA land to the south of 
the dumpsite if necessary. Construct internal roads and drains on the floor of Cell C, and 
construct leachate pipes between Cell C and the leachate ponds. Place waste in Cell C. 
After Cell C is full of waste, place 500mm of final cover, cap and close Cell C, install gas 
flaring devices, provide surface drainage, topsoil and grassing. 

142 10. Reseal Entry Road and Install Weighbridge: Reseal the access road between Road 
13 and the landfill office, improve side drains and install weighbridge. Restore gravel 
roads damaged by the construction works.   

1.7 Assessment of Landfill Extension and Review of Equipment 
Needs  

143 The mid-term review (36 months after start of implementation) will assess whether it will 
be necessary to develop new cells in the 12.2ha extension area to the south of the 
existing site. This decision depends on the waste collection system effectiveness and the 
processing plant efficiency which determine the quantities of waste to be landfilled. The 
development of new landfill cells over 3.7ha of the extension area (with 7m high bunds) is 
expected to provide sufficient capacity for an additional three years waste disposal. (2019-
21).  

144 The project mid-term review will also reassess the requirements for a second batch of 
collection and landfill equipment, based on updated waste projections. For reasons of 
cost, the procurement of a bulldozer for landfill operation would not be warranted until the 
landfilled waste quantities reach 45-50 tonnes/day. For lesser waste quantities, a 
bulldozer hired for one day each week from either the landfill construction contractor or 
from a plant hire company would be more cost-effective. 
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1.8 Summary of Landfill Rehabilitation and Upgrading Works 

145 Table 9 summarizes the proposed works and estimated costs to rehabilitate, upgrade and 
expand the landfill. The estimated overall investment cost to rehabilitate and upgrade the 
existing landfill is $3.07 million including taxes, but excluding physical and price 
contingencies. It includes landfill equipment estimated at $0.45 million. The estimated 
additional cost of landfill expansion (3.7 ha) to the southern site is $0.79 million.   

1.9 Capacity Building of UDAA Staff 

146 It is proposed that, throughout the 6-year implementation period, the Project 
Implementation Consultants will assist the UDAA to: (a) build the capacity of UDAA 
managers, engineers and operational staff to manage, plan, operate and maintain the 
solid waste services, with particular reference to the landfill; (b) develop specific, detailed 
operating manuals and operating procedures for the landfill; (c) prepare and implement 
specific, detailed plans for operating the landfill facility over the next 5-10 years, and; (d) 
prepare detailed plans and standard contracts for ongoing construction of new landfill 
facilities.  

147 The procurement contracts for the collection and landfill equipment will include training of 
the UDAA plant operators by the plant suppliers. It is also proposed that the procurement 
contracts will include ongoing maintenance contracts with suitably experienced local 
equipment supply companies.  UDAA staff would be required to undertake only routine 
day-to-day maintenance and inspection of the collection and landfill equipment. 

148 Clear indicators that the UDAA is progressing towards a well managed, controlled landfill 
are: (a) weekly covering of waste with soil; (b) routine preparation of detailed designs prior 
to new cells being developed, and; (c) the creation of disposal plans showing how the site 
will be filled with waste over its lifetime and how it will be finished off. 

149 The Project Implementation Consultants will be required to work closely with the UDAA 
during the project implementation period to ensure that the landfill is operated as a proper 
controlled landfill.  All operating plans, manuals and procedures should be prepared in the 
Lao language and in English. 

  



Pakse Urban Environmental Improvement 
Project (RRP LAO 43316) 

 
 
 
 

 
 

Table 9 - Summary of Proposed Landfill Works 
 

Item Description Details 
Cost 
US$ 

Rehabilitate, Raise, 
Cap and Close Cell A 
(2.3ha) 
  
  

Divert existing access road adjacent to Cell A  Cover material 22,600m
3
 768,500 

Raise perimeter bunds to 7m height 800m of D200-D600 drains   

Clean up dump site and deposit surplus waste in Cell A Access roads 970m   

Regrade and compact Cell A waste surface  Bunds 55,700 m
3
   

  Place and compact intermediate cover 300 thick 30 gas vents   

  Construct internal roads & drains above covered fill area 850m of gas collection drains    

  Improve leachate and surface drains     

  Install gas vents and gas collection drains     

  Place & compact final cover 500 thick     

(adds about 92,000m
3 

of landfill capacity) 
Install gas vents and gas flaring     

Revegetate final cover     

Develop, Cap and 
Close  New Cell B  
(2.8 ha) 
  

Excavate landfill floor to 1.5m depth 740m of D200-D600 drains 710,500 

Construct 7m high perimeter bunds Access roads 540m   

Construct internal access roads  Bunds 50,400 m
3
   

  Construct leachate and surface drains 37 gas vents   

  Place & compact final cover 500 thick Cover material 19,800m
3
   

(adds about 
202,000m

3
 of landfill 

capacity) 

Install gas vents and gas flaring     

Revegetate final cover   
  

Develop, Cap and 
Close  New Cell C  
(0.9 ha) 
  

Excavate landfill floor to 1.5m depth 230m of D200-D600 drains 217,000 

Construct 7m high perimeter bunds Access roads 170m   

Construct internal access roads  Bunds 15,400 m
3
   

  Construct leachate and surface drains 11 gas vents   

  
(adds about 48,000m

3 

of landfill capacity) 

Place & compact final cover 500 thick Cover material 6,100m
3
   

Install gas vents and gas flaring     

Revegetate final cover     

Rehabilitate, Raise, 
Cap  and Close Cell D 
(2.0 ha) 

Reconstruct cell D access road Cover material 19,600m
3
 753,300 

Regrade and compact Cell D waste surface  600m of D200-D600 drains   

  Place and compact intermediate cover 300 thick Access roads 570m   

  Improve leachate and surface drains Bunds 47,900 m
3
   

  Install gas vents and gas collection drains 26 gas vents   

  Construct internal roads & drains above covered fill area 620m of gas collection drains    

  Raise perimeter bunds to 7m height     

  
(adds about 62,000m

3 

of landfill capacity) 

Place & compact final cover 500 thick     

Install gas vents and gas flaring     

Revegetate final cover     

Upgrade Leachate 
Pond 
  

Remove sediment from existing pond New pond excavation 6,000m
3
 28,600 

Construct new leachate pond (80x40x1.5m deep) Pond embankments 900m
3
   

  Rehabilitate pond outlet     

Construct Septage 
Treatment Pits 

Construct 2 pits ea. 25x30x2m deep Excavate septage pit 3,000 m
3
 10,500 

Construct 1m high clay berms around ponds Clay bunds 300 m
3
   

Procure Landfill 
Equipment 
  
  

100 HP Loader/Backhoe (puncture resistant tyres) Procure in two batches 444,900 

Bulldozer (D6 or equivalent)     

Weighbridge equipment     

  Tip truck (5t)     

 Equipment maintenance contracts   

Groundwater & 
Leachate 
Monitoring Facilities 

Install groundwater monitoring bores 3 boresx30m deep 43,100 

Install leachate sumps in landfill cells 5 leachate sumps   
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Item Description Details 
Cost 
US$ 

Roadwork,  
Landscaping and 
Other Facilities 

Resurface bitumen entry road and improve drains 350mof bitumen road 90,200 

Construct new public gravel road & fence (UDAA land) 1,200m of gravel road & fence   

Upgrade temporary landfill access roads 500m of temporary roads   

  Construct weighbridge     

  Landscape landfill site     

  Construct shelter for waste pickers     

  Provide safety barriers at tipping face.     

Provisional Works:  

 

 

Develop New Landfill 
to South of Existing 
Landfill  
(Initial cells 3.7ha) 
(adds about 
289,000m

3 
of landfill 

capacity) 

Roads, landscaping and other facilities Bunds 90,200m
3
 792,100 

Construct new cells with 7m high bunds     

Leachate ponds     

     

Totals     3,858,600 

 
Notes: 
1. Quantities and costs are preliminary & require confirmation following topographic survey, geotechnical survey & detailed design. 
2. January 2012 prices, including taxes but excluding physical and price contingencies. 
3. The above works are those to be undertaken by the construction contractor. Other construction works (roads, drains, embankments, 
covering waste, installing gas vents and drains) to be undertaken by UDAA during landfill operation are not included above. 
4. Source: SWM Staff Consultant’s estimates. ADB Fact-Finding Mission, March 2012. 
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Figure 3 – Proposed Landfill Rehabilitation and Upgrading Works 
 

 
 
 
 
 
 
  

Proposed Landfill Works
1. General : Clean up landf ill site; Develop and improve 
access roads; Install weighbridge at entry gate.

2. Existing Cell A: Place intermediate cover; Install gas 
management system; Construct internal roads ;Improve 
leachate & stormwater drainage; Raise perimeter bunds to 

7 m high Close and cap cell when full .
3. Existing Cell D: Place intermediate cover; Install gas 
management system ;Construct internal roads; Improve 

leachate & stormwater drainage; Raise perimeter bunds to 
7 m high; Close and cap cell when full.
4. Cell B: Develop new cell B; Construct 7 m high 

perimeter bunds; Construct internal roads; Install gas 
management system; Install leachate & stormwater drains;
Close and cap cell when full.

5. Cell C: Develop new cell C; Construct 7 m high 
perimeter bunds; Construct internal roads; Install gas 
management system; Install leachate & stormwater drains;

Close and cap cell when full.
6. Leachate Ponds: Rehabilitate existing pond; Construct 
new pond.

7. Septage Pits: Develop two septage pits.
8. Monitoring: Install groundwater monitoring bores; Install 
leachate sumps.
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Appendix A – Summary of Hazardous Waste Types Possibly Generated by Industry in Pakse 
 

 
 
 
 
 
 
 
 
 

 
 
 

Industry Sector

Cyanides, 

Surface 

Treatment & 

Heat 

Treatment 

Wastes

Acids Alkalis
Inorganic 

Wastes

Reactive 

Wastes

Paints, 

Resins, 

Lacquers & 

Varnishes

Organic 

Solvents

Inks, Dyes & 

Pigments

Oils, 

Hydrocarbon

s & 

Emulsions

Other 

Organic 

Chemicals

Pesticides

Food Processing o w w w o o w o u o o

Basic Metal Products o u u u w w o o u o o

Fabricated Metal Products u u u u w u u o u o o

Textiles (No textile industry)

Clothing and Footwear 

(Bachiang)

o w o u o u w u u o o

Transport Equipment and Repair u u u u w u u o u o o

Wood Products o o w w o u w o u o o

Paper Products and Printing o w u u w u u o u o o

o Unlikely to be produced

w Possibly produced

u Likely to be produced
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Appendix B – Aerial View of Landfill 
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Appendix C – Brief on Pakse Solid Waste Management Concession 
Pakse, Champasack: 23-26 February 2012 

 

BACKGROUND 

 The Pakse Provincial Government has signed a framework concession agreement for 
Processing of Municipal Solid Waste (MSW) with Khamtay Agriculture Trading Co. Pvt. Ltd. 
(Khamtay) for a period of 20 years. 

 The Provincial Government had also entered into a MOU with another private company, 
Savivan, for collection and transportation of MSW from the Pakse urban area. 

 Discussions were held with officials of Pakse UDAA, DPWT Champassak, the Vice 
Governor of Champassak Province, the Governor of Pakse District and the representatives 
of Khamtay along with the ADB team on the proposed MSW project(s). 

 This note summarizes the key findings, key decisions and areas that require further 
information from the Pakse provincial authorities that are needed in order for ADB to 
proceed forward with advisory activities on the concession(s). 

 

KEY FINDINGS 

 The two projects, viz. (1) the waste collection and transportation project proposed to be 
implemented by Savivan and (2) the waste processing facility proposed to be implemented 
by Khamtay, are at different stages of progress. 

 It is understood that Savivan has not made any progress in its project, since May 2011. 
After some initial data that was provided by the local authorities, Savivan has not come back 
to them with any update or feasibility report. The lack of progress and poor communication 
has made the local authorities to question the intent of Savivan in taking the project further. 

 On the other hand, Khamtay has made some progress although not as much as would have 
been expected given that almost ten months have elapsed since the contract signing. 
However, the representatives of Khamtay were very forthcoming in their interactions and 
freely exchanged information related to their project. They were also very open in receiving 
suggestions on further areas of work to strengthen their project preparation. This is a very 
positive sign and highlights their keenness to proceed forward with the project. 

 An initial expense of Kips 40 Mn has been expended in the leveling of Cell A. The UDAA 
had initially identified some portion of Cell A at the UDAA landfill site to be given to Khamtay 
for setting up the facility. However, it has been clarified to both the UDAA and Khamtay that 
the Cell A is being taken up for expansion under the proposed ADB loan and that an 
alternate location of UDAA land towards the south of the landfill site may be provided on 
lease for setting up the facility. The change in location has been accepted by both parties 
and was later re-affirmed by the District Governor as acceptable. 

 As per the preliminary financial estimates prepared by Khamtay, they propose to take up the 
project in phases. In the Phase 1 (seven months, 2012) they plan to expend Kips 619 Bn. In 
the Phase 2 (twelve months, 2013) and Phase 3 (2014) they plan to spend Kips 6 Bn and 
Kips 1 Bn, respectively.  

                                                      
19

 Please note that the Phase 1 expenditure includes Kips 2.7 Bn towards operational expenses over the first five months of the 
facility.  
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 Khamtay proposes to create a capacity to handle 60 Tons per day at the waste processing 
facility. As per their estimates, most of the waste shall be recycled, composted or otherwise 
treated and only 3-6 Tons per day would be the inert waste that would be sent to the UDAA 
landfill site for disposal. 

 During discussions, it has been suggested to Khamtay to undertake their own demand 
assessment on the composition and volume of MSW generated in Pakse and surrounding 
villages. This would help them in better understanding the equipment requirements and 
creating an optimal capacity. 

 The above activities would then support the preparation of a more comprehensive feasibility 
study for the waste processing facility that could then become the basis on which project 
could be successfully implemented.  

 Although, it is understood that Khamtay have received a few in-principle consents from 
DONRE and the local authorities, it was recommended that a complete documentation of all 
the statutory and key approvals required related to environment, health, local and national 
authorities should be prepared by Khamtay. Furthermore, all the key approvals required 
prior to commencement of construction should be identified and preparatory activities 
related to them should be initiated at the earliest. 

 As per the concession contract that has been signed, Khamtay is required to pay on an 
annual basis a 20% profit share to the local government, as a consideration for the 
concession. The basis of specifying the quantum at 20% is not clear and the financial 
sustainability of the profit sharing would need to be substantiated through the feasibility 
study.  

 Since the concession fee is a share of the profit of the facility, it will be important for the 
UDAA to monitor the revenues and expenses so that the extent of profit earned in any given 
year can be clearly established. Hence, it was suggested that a separate bank account be 
created by Khamtay for the waste processing facility and all funds should move in and out 
through this account.  

 The financial implications to UDAA due to the creation of the waste processing facility are 
expected to be positive. Some of the key financial implications are enumerated below: 

o The district government (and through that the UDAA) will receive a profit share of 
20% per annum from the facility. This is an additional revenue source for the UDAA. 

o By processing the MSW, the quantum of inert waste that would flow in to the UDAA 
landfill will be substantially smaller. At present, the UDAA landfill receives about 23-
25 Tons per day. After this facility is operational, as per the preliminary estimates of 
Khamtay, the inert waste that would be sent to landfill will be much lower at 3-6 Tons 
per day. Due to this factor alone the remaining life of the existing UDAA landfill will 
get substantially extended by 2-4 times (the ratio is dependent on the actual daily 
flow of MSW). 

o As a part of their corporate social responsibility and as documented in the 
concession agreement, Khamtay shall take up the upkeep and maintenance of three 
public gardens in Pakse. At present, the public gardens are being managed by the 
UDAA and this activity is a cost for the UDAA as there isn’t any corresponding 
revenue that accrues to the UDAA from it. 

 As is characteristic of most PPPs, the operation of waste processing facility by the private 
sector, is expected to create contingent liabilities for the UDAA. These are briefly discussed 
below: 
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o The premature closure of the contract for variety of reasons (such as, default by 
concessionaire, default by the UDAA/ local authorities, force majeure, financial 
distress or bankruptcy of the private sector) might require the UDAA to take over the 
facility and its corresponding liabilities. 

o Poor compliance with environment and public health standards may require the 
UDAA to take over the facility and expend money in taking corrective actions. Being 
the landowner, the UDAA would have the ultimate responsibility to rectify any 
environmental damages. 

 On an overall basis, and not withstanding some of the contingent liabilities mentioned 
above, the creation of the waste processing facility on a PPP basis will have a positive 
impact on the UDAA financials.  

 If successfully implemented, the waste processing facility will be a model showcase project 
for Laos. The local authorities and the provincial government are very keen that the project 
succeeds and have requested ADB to provide the necessary support to help them expedite 
the project.   

 
RECOMMENDED WAY FORWARD 

 Due notice to Savivan to should be provided by the local government at the earliest and it 
should be followed with appropriate actions at the earliest possible so not to affect further 
processing of the proposed ADB project. The Government confirmed during the ADB Loan 
Fact-finding wrap-up meeting (1 March 2012), that the contract with Savivan will be 
cancelled due to non-performance. 

 The UDAA should identify an alternate site for the waste processing facility, preferably in the 
adjacent area towards the south east of the existing landfill site. The new location should be 
informed to Khamtay at the earliest possible. The Government confirmed during the ADB 
Loan Fact-finding wrap-up meeting (1 March 2012), that an alternative site for the waste 
processing plant has been identified and will be provided (within the landfill area).  

 A performance security in the form of bank guarantee should be obtained from Khamtay as 
a token of their serious intent to implement the project in an expeditious manner. Usually 
such bank guarantees range from 1% to 5% of the project cost. The Government confirmed 
during the ADB Loan Fact-finding wrap-up meeting (1 March 2012), that it would like to 
pursue this approach and will seek further guidance from the ADB and the staff consultant.  

 The performance security should seek timely completion of the following key activities: 

o An independent demand assessment of Pakse and surrounding villages by 
Khamtay, within 1 month20. 

o Submission of a comprehensive feasibility study, including assessments related to 
technical, environment, social and financial sustainability, within 2 months.  

o A list of statutory and key clearances required to commence construction, and 
activities/ reports required to be prepared/ submitted by the private party to the 
approving authorities along with a timeline of their submissions, within 2 months. 

o Conduct of public consultations with local stakeholders, with the support of the local 
authorities, within 3 months. 

o Filling applications and obtaining key approvals from relevant authorities 
(environment, public health and local government) to commence construction of the 
facility, within 4 to 5 months. 

                                                      
20

 Please note that the timelines are indicative and reflect the need to expedite the project preparation. 
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o Implementation of construction, testing and commissioning milestones in accordance 
with the implementation schedule that is submitted by the private concessionaire and 
approved by the local government, between 5 and 8 months. 

 ADB to support the UDAA in engaging with the private concessionaire and advising and 
monitoring the key project preparatory actions. The Government requested assistance 
under the ensuing project during the ADB Loan Fact-finding wrap-up meeting (1 March 
2012). 

 The concession agreement needs to be detailed further to provide specify roles, rights, 
obligations and remedies for both parties. This would need to be implemented through 
suitable amendments. The amended concession agreement shall then form the basis for 
further activities and performance by the private sector. 
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Appendix D – Existing Pakse Landfill Design, Hydrology and Geology  
 

C.1 Landfill Design 
 

150 Despite an exhaustive search, the landfill design report, specifications and construction 
drawings for the existing Pakse landfill were not located. The landfill design details 
described in this report are based on various reference documents21, site observations by 
the project preparation consultants; discussions with UDAA staff, and; aerial photographs. 
Construction drawings for other landfills at Kaysone and Thakek were obtained and were 
assumed to be typical of the Pakse landfill also.  The project implementation consultant 
should undertake topographic survey and subsurface investigation to confirm existing 
design, construction and hydro-geological details of the landfill prior to commencing 
design of the proposed works.  

151 Based on the above sources, it is expected that the construction works for Cell A involved:  
excavation of 0.75-1.0m of soil over the base of the cell, construction of 2-3m high earth 
berms around the cell perimeter and construction of 4m wide internal access roads. 

152 Cell A has a basic leachate drainage system, comprising an outlet drain at the lower end 
of the cell and an open stone-pitched leachate drain, about 150m long, leading to the 
leachate pond. According to the Site Development Report, the pond capacity is about 
2600m3 and is designed to take runoff from Cell A and the area of future Cell C. The pond 
is intended to be expanded in future to take the runoff from the entire landfill disposal 
area. Surplus leachate from the pond overflows to a tributary of the Houay Saphay at the 
northern part of the site. 

C.2 Hydrological and Geological Assessment 
 

153 A hydrological and geological survey of the landfill site was undertaken in 199822. The 
main findings were as follows: 

C2.1 Risk of Flooding  
154 The site is located on a small hill with its peak at about EL117m, from which the land falls 

at about 2-4%. The landfill site has two catchments. The larger catchment falls to the 
northwest and the smaller catchment falls to the west. Both catchments drain to tributaries 
of the Houay Saphay, whose main branch runs in a southwesterly direction to join the 
Houay Phounam, a tributary of the Mekong River. The landfill is located within the 
catchments of the Mekong River and the Houay Saphay,  

155 The Mekong River is located bout 3km west of the landfill. According to streamflow 
records (since 1929), the maximum recorded flood elevation in the Mekong at Kong 
Chaiam was EL106.8m in 197823. This flood level is 2-11 m below the landfill site 
elevation (108m – 117m) and the 3m high perimeter berms (above ground level) provide 
additional flood protection. The main branch of the Houay Saphay is about 5km southwest 
of the landfill. Streamflow records are not available for the Houay Saphay, a seasonal 

                                                      
21

  Reference documents include: the aforementioned Site Development Plan and Hydrological and Geological Survey Report; 
Landfill Operation Manual. Prepared by Waste Development Advisory Team for Lao 96/006. UNDP/NORAD. June 2000; Site 
Closure and Aftercare of Landfill Sites. Prepared by Waste Development Advisory Team for Lao 96/006. UNDP/NORAD. June 
2000; 

22
  Report on Hydrological and Geological Surveys of Solid Waste Disposal Site. Volume I: Pakse. Waste Management of Urban 

Centers of Lao PDR. Project: Lao/96/006. Prepared by STS Consultants for Ministry of CTPC. June 1998 
23

  Preparing the Mekong River Integrated Management Project – Phase II. (Champasack Province). Draft Final Report. Ministry of 
Transport and Works. December 2010.  
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stream which dries up completely in the dry season. The landfill is located at the northern 
catchment boundary of the Houay Saphay and has never been known to flood.  

156 In conclusion, the risk of flooding of the landfill by the Mekong River and Houay Saphay is 
considered to be very low. 

C2.2 Geological Conditions 
157 The 1998 geological survey report indicates that the landfill site is located on red beds, 

composed of interbedded medium-grained light brown Mesozoic sandstones and well 
banded siltstones and claystones of purplish color.  

158 The geological survey included eight boreholes to investigate the subsurface 
characteristics of the landfill site: four bores of 10m depth and four bores of less than 10m.  
All boreholes had similar lithology: shallow topsoil (0.2-0.7m), underlain by 1m to 4m of 
impermeable or very low permeability clay layers, comprising lateritic clays overlying stiff 
natural clays. Generally, massive, dense siltstone and sandstone layers underlie the 
clays.  Groundwater was not encountered in any of the boreholes. 

159 In-situ permeability tests conducted for the upper clay layers showed coefficients of 
permeability of 9x10-9 to 3x10-8 cm/sec for the stiff clays and 7x10-7 cm/sec for the lateritic 
clays. The geological survey considered that the rock layer below the clay layers is known 
to be impermeable.  

C2.3 Groundwater 
160 The majority of villagers living near the landfill use low capacity wells 20-30m deep. The 

main aquifer is in the red beds.  Few if any villagers use hand dug wells. The vast majority 
of villagers obtain water for domestic purposes from deep drilled wells. The boreholes 
drilled at the landfill site did not encounter groundwater. The dense sandstone beds and 
overlying layers of clay are considered to provide an effective barrier against leachate 
penetration, and wells in the two closest villages and wells along the main road are not 
considered to be at risk of groundwater contamination by infiltration through the base of 
the landfill. 

161 However, discharge of leachate at times of high rainfall has potential to contaminate 
surface water which may infiltrate into groundwater at some locations downstream. e.g. 
where the Houay Saphay flows along joint or fracture lines. Proper design of the leachate 
drainage and treatment system will be necessary to avoid this problem. 
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Appendix E – Pakse Landfill’s Potential for Carbon Credits 
 

162 The Kyoto Protocol provides a stimulus for commercial landfill gas recovery projects 
through the Clean Development Mechanism (CDM). The CDM encourages industrialized 
countries to invest in sustainable projects, such as landfill gas projects, in least developed 
countries through the purchase of Certified Emission Reductions (CERs). The CERs can 
be used by the industrialized countries to help meet their Kyoto greenhouse gas reduction 
targets. Therefore, the sale of CERs, also known as carbon credits, can significantly 
increase the financial viability of landfill gas-recovery projects in countries such as Lao 
PDR and contribute to cost-effective global climate change mitigation24. 

163 Landfill methane recovery projects have proved to be particularly attractive to buyers. 
They also benefit sellers in the least developed countries as the sale of carbon credits can 
significantly increase the financial viability of such projects. These projects can generate 
revenue, contribute to sustainable development, and be a cost-effective global climate 
change mitigation mechanism.  

164 The potential funders, investors and/or buyers of carbon credits in a CDM project may be 
governments through government agencies, corporations and other private companies, 
foundations, multilateral agencies like the Asian Development Bank, investment funds and 
other financial entities or institutions buying either for compliance or for investment and 
resale. Carbon credit buyers can make financial contributions, take full or partial equity, 
provide loans or lease financing, pre-pay CERs which pre-payment can be used to fund 
capital expenditures, simply enter into carbon credit purchase agreements, or utilize other 
new, creative structures that respond to market factors. (Source: Landfill Gas Recovery, 
2006) 

165 Environmental laws and regulations in Lao PDR do not require that landfill gas be 
recovered, flared, or utilized. Passive venting of gas is the status quo and is considered to 
be the baseline scenario. Therefore any landfill gas that is captured and flared or used for 
an energy project will constitute a reduction in the baseline emissions scenario and will 
meet the carbon credit test for “additionality”.  

166 When assessing the eligibility for carbon credits, among the factors to consider are project 
size, ownership, reliability of gas quantity and quality for a specific user, environmental 
compliance record, and community relations. The market generally requires projects of a 
minimum size. A landfill gas project that cannot guarantee at least 250,000 tons of CO2e 
over the term of the contract is unlikely to attract interest.  For this reason, the potential for 
Pakse landfill to attract investment for carbon credits is considered to be very low, as 
shown by the following Assessment Matrix.    

167 Conclusion: With a total score of less than 20, the completed Assessment Matrix shows 
that Pakse landfill is unlikely to be a good candidate for carbon credits. 

                                                      
24

  Landfill Gas Recovery: The Low Hanging Fruit for Carbon Credits Trading in the Developing Countries. Lee C.A., Bogner 
J.E and Aalders E. Circa 2006. 
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Table E1 – Assessment Matrix for Carbon Credit Potential – Pakse Landfill 
A. How much waste has been dumped into the disposal site? Score 

Tons Score  

>3 million 50  

1-3 million 40  

0.75-1 million 30  

0.5-0.75 million 20  

<0.5 million 10 10 

B. Is the disposal site at least 10 metres deep?  

Yes 5  

No 0 0 

C. Is the landfill currently in operation? If yes answer1. If no answer 2.  

1. How much waste will be received in the next 10years? For each 
500,000 tons, score 5 points. 

0 

2. If the landfill has been closed for less than 3 years, score 0. If closed 
for 3 or more years, multiply each year since closure by 5 and 
subtract that amount from the total.   

 

D. Is it mandatory (either by contract or law) to flare/utilize the LFG in the landfill? 

Yes -10  

No 0 0 

E. Did any fire occur on the landfill lasting more than one week?  

Yes -10  

No 0 0 

Total answer A-E:  10 

F. If the score is   

30 or more: The landfill is a good candidate for LFG recovery/utilization 

20-30: The landfill may be a good candidate, especially if the area is limited 
and the landfill is properly managed(“controlled dump” or ”sanitary 
landfill” 

Less than 20: The landfill may not be a good candidate 

Source: A Guide to Clean Development Mechanism Projects Related to Municipal Solid Waste 
Management. Economic and Social Commission for Asia and the Pacific. ESCAP. Circa 2006. 
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Appendix F – Summary of Proposed Solid Waste Collection and 
Landfill Equipment 

 
Table F.1 - Collection Equipment 

Item of Collection Equipment 
Number 

Required by 
2018 

Rate  
US$ 

Amount  
US$ 

Mobile Waste Bins 1,000L Capacity at Markets 16            1,000           16,000  

Public Recycling Bins 240L Capacity 50               120             6,000  

Compactor Truck - 10m3 Capacity 3          70,500        211,500  

Compactor Truck - 6m3 Capacity 4          47,000        188,000  

Tuk-tuks - 1m3 Waste Capacity 3          16,000           48,000  

Skip Bins with lids - 5m3 Capacity 16            5,000           80,000  

Skip Trucks (5m3 Capacity) 1          30,000           30,000  

Total Collection Equipment      $   579,500  

 
 
Table F.2 - Landfill Equipment 

Item of Landfill Equipment 
Number 

Required by 
2018 

Rate  
US$ 

Amount  
US$ 

100 HP Loader/Backhoe (puncture resistant tyres) 1          91,200           91,200  

Bulldozer (D6 or equivalent) 1       287,000        287,000  

Weighbridge equipment 1          18,500           18,500  

Tip truck (5t) 1          35,900           35,900  

Maintenance contracts 4            3,075  12300 

Total Landfill Equipment      $   444,900  

 
Notes: 

1.  Consultant's estimates based on supplier quotations and historical data. . 
2.  Cost estimates and equipment selection are preliminary and must be confirmed at start of project implementation. 
3.  Based on January 2012 prices and exchange rate US1.00=8,000 Kip 
4.  Civil works for SWM collection system include 16 temporary waste storage pads for skip bins at total cost of 

$24,000.   
5.  The cost of solid waste equipment can vary widely (by 2-3 times) depending on its quality and country of origin. 
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Appendix G - Calculation of Solid Waste Collection Equipment for 2013 
and 2018 

 

  Description 
Value 
2013 

Units 
Value 
2018 

Units 

A Population     

  Service Area Population 114,000 Persons 131,100 Persons 

B Waste Projections     

  HH Collection Coverage 34 % 56 % 

  Waste collected by UDAA from urban/suburban areas 28 t/day 59 t/day 

  Waste collected from large generators (e.g. markets, hotels) 10 t/day 14 t/day 

  Total Waste Collected 38 t/day 73 t/day 

C Calculation of Solid Waste Collection Equipment     

 
Assumptions Relating to Waste Collection by UDAA     

  Waste collected by UDAA from urban/suburban areas 28 t/day 59 t/day 

  
Percentage of customers residing along main streets (truck 
collection) 

96 % 96 % 

  Percentage of customers residing along narrow streets 4 % 4 % 

 
Compactor Truck - 10m3 Capacity (Collect & transport to 
landfill) 

    

  Capacity 10 m3 10 m3 

  Waste density in compactor truck 450 kg/m3 450 kg/m3 

  Percentage of waste collected by UDAA 10m3 compactor truck 50 % 50 % 

  Quantity of waste collected by 10m3 compactor truck per day 13,991 kg/day 29,692 kg/day 

  Plus 10% to accommodate daily variation in waste collected 15,390 kg/day 32,661 kg/day 

  Volume occupied in compactor truck 34 m3 73 m3 

  No. of truck trips per day to disposal site 3 No 7 No 

  No. of trips each vehicle makes to disposal site per day 3 No 3 No 

  No. of truck required 1.1 No 2.4 No 

  Rounding off, say 1 No 3 No 

 
Compactor Truck - 6m3 Capacity (Collect & transport to 
landfill) 

    

 
Capacity 6 m3 6 m3 

  Waste density in compactor truck 450 kg/m3 450 kg/m3 

  Percentage of waste collected by UDAA 6m3 compactor truck 50 % 50 % 

  Quantity of waste collected by 6m3 compactor truck per day 13,991 kg/day 29,692 kg/day 

  Plus 10% to accommodate daily variation in waste collected 15,390 kg/day 32,661 kg/day 

  Volume occupied in compactor truck 34 m3 73 m3 

  
No. of truck trips per day to disposal site to discharge waste 
collected 

6 No 12 No 

  No. of trips each vehicle makes to disposal site per day 3 No 3 No 

  No. of truck required 1.9 No 4.0 No 

  Rounding off, say 2 No 4 No 

 
Tuk-tuks - 1m3 Capacity (Collect & transport to skips)     

 

Capacity (m3) 1.00 m3 1.00 m3 

  Waste density in tuk tuks (kg/m3) 250 kg/m3 250 kg/m3 

  Percentage of UDAA customers serviced by tuk tuks 4 % 4 % 

  Total quantity of waste collected by tuk tuk per day 1,119 kg 2,375 kg 

  Plus 10% to accommodate daily variation in quantity of waste 1,231 kg 2,613 kg 

  No. of tuk tuk trips per day to temporary stations 5  10  

  Number of collection trips made by each tuk tuk per day 5  5  

  No. of tuk tuks required 1.0  2.1  

  Plus 10% spare 0  0  

  Total tuk tuks required 1.1  2.3  

  Rounding off, say 2 No 3 No 
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Appendix G - Calculation of Solid Waste Collection Equipment for 
2013 & 2018 

 

 
Description 

Value 
2013 

Units 
Value 
2018 

Units 

 
Skip Bins with lids - 5m3 Capacity (pickup by skip truck)     

 

Capacity (m3) 5.00 m3 5.00 m3 

  Waste density in skip 250 kg/m3 250 kg/m3 

  Total quantity of waste collected by tuk tuk per day 1,119 kg 2,375 kg 

  
Plus 10% to accommodate daily variation in quantity of waste 
collected 

1,231 kg 2,613 kg 

  Volume occupied in skips each day 5 m3 10 m3 

  Number of collection trips made by skip lift truck per week 1.0 No 1.0 No 

  Required volume of skips 34.5 m3 73.2 m3 

  No. of skips required 7  15  

  Plus 10% spare 1  1  

  Total No of skips required 7.6  16.1  

  Rounding off, say 8 No 16 No 

 
Skip Trucks (5m3 Capacity)     

  Capacity (m3) 5 m3 5 m3 

  No. of truck trips per week to landfill to discharge skips 7 No 15 No 

  No. of trips each vehicle makes to disposal site per week 5 No 15 No 

  No. of trucks required 1 No 1 No 

  Rounding off, say 1 No 1 No 

 
Temporary Storage Stations for Skips     

 
No of 5m3 capacity skips 8 No 16 No 

  No of skips per storage station 2 No 2 No 

  No. of storage stations required 4 No 8 No 

D Waste Storage Bins     

  Mobile Waste Bins 1000L Capacity at Four Markets 16 No 16 No 

  240L Recycling Bins in Public Areas 50 No 50 No 

 
Source: SWM Staff Consultant’s estimates. ADB Fact-Finding Mission, March 2012. 

 




