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6.3.1. Current situation of wastewater treatment in Lao PDR (Road map of wastewater management in Lao PDR), J7 >4 x> D93 Fr vy K
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Overview of Sanitation Management
in Lao PDR

Present by: Department of Water Supply, Ministry of Public Works and Transport
10 December 2025

Macro Responsibilities e

Content

ﬂ Strategic Planning: Develop and implement strategic plans for the Water

Supply and Sanitation Sector.

‘“ Regulatory Frameworks: Formulale and enforce regulatory framewaorks o

govern the sector,

Capacity Building: Enhunce human resource capacity through largeted training

and development progrioms.,

Funding & Investment: Secure funding and investiment opportunities o support

sectoral growth.

Monitoring & Evaluation: Conduct systematic ME&L of sectoral aetivities

8

to ensure effective implementation.

= Department of Water Supply
= Main On-going Infrastructure Development

= Vision to 2035 and Water Supply Strategic Objective
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Challenges in the Sector R

15 Insufficient Legal Framework: Inadequate laws, regulations, and lechnicul

standards to meet the sector's necds.

Human Resource Gap: A significant shortage of skilled professionals with

cxpertise in modern technologies.

= Fxternal Funding Dependence: Tleavy reliance on Official Development
Assistance (ODA) lor fnancial support.

&  Water Resource Issues: Resources are often insufficient, contaminated,
and face scasonal shortages exacerbated by elimate change.

m Service Provider Capacity: Hoth public and private water supply
providers requite (urither developmment.

T2l Public Awareness: Limited public awarensss und engagement in waler

conservation and sanitation practices.
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Sanitation Infrastructure L

Water that has contaminants above the standard or water that has been used and
has undergone guality changes, such as water used in houscholds, markets.
communities. agriculture. and other activities,

Removal or destruction of contaminants and water-hased pollutants, or reducing
contaminant concentrations so they do not exceed national environmental
standards belore being released into nutural water sources, Lo minimize impucts
an agquatic ecosystems.

Containment Transport Treatment il
or Dispasal

Background and Current Management of Wastewater in Lao PDR

* The development ol Singapore's health sector has gradually expanded [rom urban o rural
areas. Households are encouraged to maintain their own vacuum systems and to offer
vacuuming scrviccs.

* Owerall, the government has faced undertunding for the construction and upgrading of
sewage treatment and sewer systems, relying largely on support from development parmers.

<+ Urban Sanitation Assessment Framework in Lao PDR
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Overview of Sanitation in Lao PDR

Access to Sanitation

ta the healthcare sy:

Wastewater Management in Lao PDR (1/2)

1. Improvement of onsite septic tank and Faecal Sludge Management

Improvements to cxisting houschold septic tanks and enhancements in Faccal Sludge

management. If septic tunks do not meet standards, they can be replaced with a septic tank

system, such as a household-sized ballpon system or Johkasou,

e an
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Septic lank Johkasou Household Type Prefabricated HDPE Tank
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Wastewater Management in Lao PDR (2/2)

2. Small-scale Decentralize wastewater treatment systems.

Such systems include: (i) a simple pipeline system, and (ii) a sewage treatment system, such
as an anaerobic bafTled reactor (ABR) or 4 small-scale Johkasou treatment system.

Anaerobic Daffled Resctor
Jahiswson Commuinal Type
3. Decentralize Wastewater Treatment System
Such systems include: (1) integrated or separate sewer
systems, including Pumping station, and (i1) large
Treamment Faeilitics

Integrated sewage treatment systems are not designed (o
save money, but they are suitable for urban areas;

9-Year Development Strategy for the Water and Sanitation Sector (2022-

2030) and 4-Year Development Plan (2022-2025)

Strengthen the planning snd ovorall management ol waler
supply und sanitation in municipalitics, eitics, communitics,
and rural villages.

Development

of responsibility in coordination with the Ministry of Public
Water & Health and connected to urban development plans:

Sanitation

Protect freshwater sources, as well as water supply and

I:siablish and improve the dalabase and information sysiem
lor water supply and sanitation, which [orms the basis for
sustainable development maragement,

Develop and expand water supply and sanitation networks for
Stratesic of communities und rural villuge groups Lthul have assigned greas

sanitation systems, (0 make them resilient 1o climate change.

Vision for the Development of the Water Supply and
Sanitation Sector to 2030

«Safe, satisfying, and accessible water and sanitation for everyone:

Ensure thal 90% of the urban have access Lo sale tap
waler.

Goaly and Ensure that 100% of the urban population have received
Strategic T proper disposal and sanitation.

Expeetations

50% of provincial and municipal sewage is treated, along
with effective and safe sanitation services for the
enviromment and society.

by 2030
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The Budget Plan for the Sanitation Sector
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Legislations Plan

Lrcatnenl
dth
in the Rep

|\,

ulations, and technical standards specific to Sanitation
ater Treatment) are not sufticient.

Folluled waler resources, Cilies Environmental increases, ellicels w
Lhe health of population.

Limited of personnel with the knowledge and skills in sanitation

compared 1o the demand,

I'he development of sanitation will continug to rely heavily on
external funding so

apsrators

Muny public and private wastew
hnically and finane

spend to improve their performance,

sector

Budget Needs for Sanitation
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Budger Tstimates 21,424 ieaihi!
¢ - - . -
.00 401 EX I T
il mODA  mHoURLudOURggy S agiBoodiin
4100 00
;e ki Source of Fund 2026-2030 {Millioa Kip)
A0
20

mODA  mEussadosge meidfegin
e [ | —) E— — AdiiLivm K
Rudget Fatimams
Tl mentation Pesiod Suuree of fuml 20221025 Suwres of fuil 20263030 i
N ©omment ! z -
3 Coswinmesl | S| Budgel
I e el s g Loyl N ana ) S
Savivwion (Wasewaiew) 25542711 125205 SRIGASE AT 1ERTATE A3 HAT. 200244 27 e
o/

Thank you very much
for your Attention

</

-~




1844

6.3.2. Effluent / Environment standard and those achievementin Lao PDR, £ 59454 495 A K SARAEEREREE =7F7—7
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Seminar Toward the Promotion of the Decentralized Domestic Wastewater
Management in Lac PDR

Sengkeo TASAKETH
Deputy Divector of division

Ministry of Agricalture and Environment
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1. Regulatory framework for wastewater management

+  Mainlain the environmental quality, deercase the polluiion imd impuct to make
9 the social and natwral environment balance, sustainable, and protect natural « Goyvermnment
resourees (Law on Enyironment protection, Amendment 2024} sy
+ Ensurc water qualily, quantity, and waler resources are susiainable and sufficicnt *+ Vision
10 mect social needs. .. (Law on Water and Water resources, 2017 ) o Law and
regulation
= Develop policies, laws, and regulations in waler environment and sanitary sectors *  Linvironmecntal

= National Environmental Standard (2009, Amended 2017) Standard
+  National Environmental Quality Standards (NEQS)
*  National Pollution Control Standards (NPCS)

Develop infrastructure for wastewater management
Implementation of pilot projects using decentralized wastewaler
treatment system 100% of om in ¥ i and districes utilize

toilet with hygiene principle and 509 of wastewater arc treated hofore discharged to river
and basins i 20340

= Local guthorities

* Implement
Promotion technical knowledge on wastewater management | at measure
Capacity enhancement of the government staff for monitoring
and inspection of industrial wastewater

Industrial

* Monitoring
Wastewater

Measures

* Ordinance
Investment for wastewater management to prevent pollution
TTuman resource development/ Capacity development, stc.

Contents
* Regulatory framework for wastewater management
* National Environmental Standard & Basis for the standards

* Lessons learned from The Water Environment Partnership in
Asia (WEPA) action program in Lao PDR

Curent Septage Management Scheme in Lao PDR

Vientiane Other Cities and Provinces

= Uncontrolled disposal
= lllegal dumping

= No beneficial reuse

Excreta storage
and collection

Soil conditioning
and fertilisation

M “es

Excreta transport

Treatment
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2. National Environmental Standard &
Basis for the standards

¢ The standard was developed b
ASEAN countries, WHO,
wastewater dischar
and Commerce (20

e The

e regulati
05). o

key parameters

were

studying t
FAO. “TFC
on of Minist

he standard of
and industry
ry of Industry

/ ¢ ) summarized and had
consultation meeting with representative of ministries,
academic institutions and private sector.

» Base on the industry wastewater discharge re

the

_ national
Environmental
Control Standa

environmental :
ty Standards, National
were established
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amendment No. 81/GL, dated 21 Feb. 2017
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Tyvpe and size of buildings that need to be controlled for water pollution

Type of building Size
A _ B C D E
Condamim = 500 rooms =100 10 <300 <100 rooms Not define No define
= A
Huotel 2 200 rooms _.6(:.‘%;;;.00 < 60 rooms Not define Not detine
. _ 25 <25
Domitory Not define 2250 rooms T :Jo::m"m 210 to <50 Not define
Massuge ; = 1
Masage: shop | o ime | 2 sm00m w LWL Notdefine | Notdfine
{Wor similar ) <5,000 :
Hospital Z 30bed Z10to <30 Not define Not define Not define
Schoel, € = ;| & 25
Schuool, Collegs, | > acopgyp | HI0ON00 g eping Notdefine | Not define
institue iy
s 10,000 to < = 5,000 to =
= 3 : : i
_Dﬂ‘lue = 55000 ny | sso00m 10,000 12 Not define . Not define .
i - N 5 o< 25, . " . .
Cooa 2250000 | OO0 SIS00 ot dofine Notdefine  Not define
_buullding o |
5 < 2.5 4| S o < L -
Fresh market 22,500 m 1Inm e 1,000 t0 < 1.500 m? Qﬂ k. o Not define
Restanant, 004 | > 5040 50010<2300n8 25010 <500u? | 100t0<250n?  TUPYRO
et 100 me

Standards for water pollution control from resettlement villages

Parameter Symbol maximum value for each type Unit
(A) (B) Analysis method
100 to 500 =500
potential of Hydrogen pH 5.5-83 55835 Not define pH Meter
Biological  Oxygen Azide
Demand § Days BOD; 30 20 mgl  Modification at 20
°C, 5 days
Total Suspended Solid 15 n 30 ngil g}::s Fiber Filtey
T [mhoff Cone 1,000
§ 5 |
Sediment Solid §S 05 03 mgL el o
_— o Dry Evaporation
Total Dissolved Sohid DS 500 500 mgL 103105 °C. 1 hour
Sulfide §* 10 10 mgl.  Titration
Nitrogen TEN 35 33 mgl  Kjeldahl
Fat, Oil and Grease Sovent Exfraction
g : ) 2 .
FOG 2 20 mgL by Weight

Standards for control of water pollution from buildings

Parameter Symbel | maximum value for each type unit ‘ Analysis ‘
[ & B | ¢ [ b [ E method
potential of Hydrogen |y | 5585 | 5585|5585 | 5585 5585 df;; PHMEIE
Biological — Onygen Azide
Demand 5 Days BOD- 0 30 10 30 [:1] mgl | Modificaton  a
20°C, 5 days
Total Suspended cx . ! Glass  Fiber
solid ' NN R ™
Sedmment Solid lmhoff  Cone
55 0.5 [ 0.5 05 [Noldefingf mgT. | 1000 an’
1hour
Total Dissolved Solid Dry Evaporation
ms 500 500 00 500 [Not define] mgl | 103-105 %
Lhour
Sulfide g 1.0 1.0 30 40  [Notdefine, mgT | Titration
Nirogen Kjeldabor
TEN 35 35 40 40 [Notdefine] meL colormetric
Fat, Oil and Grease Solvent
FOG 0 20 20 20 100 mgl | Extchon by
Weight

Standards for controlling water pollution from toilets

Paramcter [ symbol dardvalue  Unit Ana_lysTrs thod
potential of Hydrogen pH -9 Not define | pH Meter
Biological Onygen z Azide Modification at 20
Demand § Days Bon: % L | oc 5 das
E | Potassinm Dichromate
!L):’emt;l Osygen | cop 12 meL | Digestion : Open Refhre or
i Closed Reflux
Total Suspended Solid TSS 50 mzT, Gilass Fiber Filter Disc
Total Nitrogen TEN 10 me'T Kjeldahl
Dasiillation and
> el il
Gl i = 2L | Aminoantipyrine Method 4
) Solvent  Extraction by
G : 200G 5 / g )
Fat, Onl and Grease FOG 50 mg/L Weicht
Tatal Dissolvad Sokd 8 100 MPN Dr::' ; Evaporation  103-
105 °C. 1 hour
” . o Solvent Extraction by
| oot OF s Grence = - el Weaw
Total Dissolved Sohid y Dry  Evaporation 103-
Ins 400 MPNAnl | 105 oC, 1 hour
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Standards for controlling water pollution info public canals

Farameter symbol dard value Analysis method
potentinl of Hydropen PH EEEE] -
Elettroadnetvity I Fe 3 00 L mtay
= Diy Evaporation
- ¥
s 1 130 | to3-10: S|
Biclogical Ornygpen Azide Modification a1
Demand 5 Days B 20 204, 5 cayn
Total Suspended Solid TSS 30 Gilass Fibes Filter Disc
Per-munngnmese ! lnchy an Titation
Hyrhagen Solfile Ha% L Titpmtum
Cynnide oN 0.2 i \""‘"‘ Pyicdine
Fut, O el Crpcma FOWG S0
i —— i
Thsatillation sl
Fhenol and Cresal Caaon 1o Aminoantipyrine Method
4
Reskdent Chlotine <l 1.0 gL Lodommtyie Method
Radionctive Not define Tt ot hive mg/L Cieneinl
Color and Cidor Not define - nail General

Tur Mot define Cieperal

Hewvy motal
Z

s Hesnvalent Atounie Absorption
(AAY

Cadmvinm

Parimm

el 1.0 sl Avoie Abmosption
Solunim = 002 (AA)
Taha Pb ol
ekl i 02
Mangnnese =y o

Field survey in dry season and rainy season
1. Field survey in dry season

Location Public Canal RORDA Johkasou Septic Tank Sampling Date
DEWATS

Vientiane Capital 1) 3(7) 12) 24-25 Nov 2022
Luang Prabang 13 1@ 12) 30 Dec 2022
Khammouan 1(4) 17 Jan 2023

2. Field survey in rainy season

Location Public Canal BORDA Septic Tank Sampling Date
DEWATS

Vientiane Capital 1@ 3(7) 12) 1(1) 7 July 2023

Luang Prabang 13) 1) 12) 8-9 August 2023

Khammouan 1(4) 28 July 2023
Note:

* Number in parenthesis () is number of samples taken
 Samples taken mostly at inlet and outlet of facilities

3. Lessons learned from The Water Environment

Partnership in Asia (WEPA) action program in Lao PDR

CHINA T oHiNA
= petsaniig

BuEia MIETREAM

= Lewmmy
Man

Survey conducted for period
2022 —2023

Survey team

Officers from Department of
Natural Resources and
Environment Inspection,
MONRE

Lecturers and students from
Department ol Chemistry,
Faculty of Natural Sciences,
NUOL

Survey of wastewater quality and sampling plan

Location | Type of facility Sampling point
Kualuang temple DEWATS Inlet Outlet
Thongkhankham DEWATS  [Inlet Outlet
[Vientiane capiCal Johkaso at Airport terminal Inlet Outlet
Septic tank Inside
Canal [Upstream IDownstream
Septic tank Inlet Outlet
INight market DEWATS Inlet Outlet
ILuang phrabang Johkasou Inlet Outlet
Canal Upstea, IDownstream

Middle stream

Theun Hin Boun Power Company DEWATS Anaerobic +
(Camp, Constructed Wetland+ aeration

IKhounkhamdistrict, and UV et (Qnutlet

IKhammouan Province
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Suryey in Vientiane capital - Dry scason

{30 Dee 2022)

Survey in Vientiane Capital Rainy season

Survey in Luang Prabang Rainy season

{7 July 2023)

B9 August 2023
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Survey in Facility of Theun Hin Boun Power Company
{Khammouan) Dry season

Example of layout of decentralized wastewater treatment system

Inlet

TH F~HH B

1L L L L
T
T
H

(17 Jan 2023

Survey in Facility of Theun Hin Boun Power Company
(Khammouan) Rainy scason

25 July 2023

Case of community decentralized wastewater treatment system

Number of users 146

Inflow mg/L 970 485 280 276
COD-cr

Outflow mg/L 80 359 116 148
BOD5 Inflow mg/L 540 82 226 >60 149

Outflow mg/L 28 36 162 35 57

* Effluent BODS is almost the same with the value in 2011. It show that the treatment facility still
operates well, maybe because desludging was conducted in August 2022.

* However, the value is slightly over effluent BODS5’s national environmental standard for
community village ( BODS 30 mg/L)
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Result of water quality analysis

e Influent: COD-Cr 36-332, mg/L, BODS5 11-150 mg/L

* Effluent BODS of 4 Anaerobic DEWATS
* Dry season : (3) DEWATS 12-35 mg/L, (1) DEWATS 120 mg/L
* Rainy season: 8-57 mg/L

* Effluent BOD5 of DEWATS with Anaerobic-Plant gravel- Aeration
and disinfection with UV: 4-6 mg/L (Influent 11- 48 mg/L)

» Effluent BODS5 of Septic tank: 45-58 mg/L
* Effluent BODS of Joukasou: 21- 23 mg/L

* BODS5 in national environmental standard for community village and
toilet effluent is 20-30 mg/L. BODS5 of 2 DEWATS (35 -120 mg/L),

and a Septic tank (45-58 mg/L) did not pass the effluent standard.

229119
Thank You

https://wepa-db.net/program/lao-pdr

LWEPA

Development of an Appropriat
Domestic Wastewater
Management System in Lao PTC

Overview

WERA Astion Program in Lsa POR
March 2024
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6.3.3. History and Current Situation of Wastewater and Legal Framework of Johkasou in Japan, 7> T4 — <4 K REL REF4L - ERBEIRE
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Table of Content

SEE0ee
History and Current Situation of Wastewater and Legal

Framework of Johkasou in Japan

10" December 2025

Ms. Mai HOANG THI
Senior Environment Expert, Office for Promotion of Johkasou

1. History and Current Situation of Wastewater
Treatment in Japan

2. General Information of Johkasou

3. Legal Framework of Johkasou in Japan

Office for Promotion of Johkasou
Waste Management Division
Environmental Regeneration and Material Cycles Bureau

¢ A

Binistry of the Easirsomet
Coovernment of Japun

Ministry of the Environment
Government of JAPAN

Fittps: e 6y go Jpirecyciadokaso/ean

Water pollution in Japan during rapid economic growth
History of wastewater treatment and infectious diseases

m Up to the 1950s, night scil was used as agricultural fertilizer and regarded as a valuable resource,

m From the late the 1950s, due to the spread of chemical fertilizer and rapid urbanization, night soil shifted from
being seen as “Torllizor 1o baing beated as "wasie”. The lack of night soil realment facilities and hygienic
treatment led to serious social problems.

B The spread of infectious dissasas cantinued until the Japan's peried of rapid economic growth in the 1870s.

¥ s00 — i e e i
- o 2 Infectious Cissnses Pravention Acl F—
= & Regulation of Waate Cleansing Law —— Cholera —— Shigallasis - Typhoid
h . ] | Yvater Bupply Soworage Sorvice Acl (old) it { i
oy R ﬁ‘ l l ! Period of lack of sanitary 1 Public Cleansing
T z 5 - - Infrastructures and epidemic Water Supely Act
Dohkai Bay (Kitakyushu) ‘i‘ aoo i el el oo L Preventon syslems e e R b e
i . Fr T Period of night sol] recycling e
in the 1860s o i s ny:’tum failing into bantrualey
{ A and INAppropriate traatmeant o
;. st . AT | O || ’ 7~ —"_mught i
. B 00— B
\- 4 ] vaS PP . - - — = bk oL
S - 1870 1880 1880 18900 1810 1820 1630 1840 1950 1960 1970 1880

Trends of waterbome disease rates in Japan

Chaofu Weair, Tama River(Tokyo)
in the 19705

Sumida River (Tokya)
in the 1870s

Fieserurrers: ¥ iumes I, bt s tochnoway ol mahk sod st n Jsawn ot bonkihe bk
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hievement of water quality related to Effluent Standards

The Water Polluticn Control Act

Total 89.1%

Enacted in 1970 Enacted in 1983 — 50 5%
r =
if o 70
: P ®
. S s
. ; 3 c %
ﬂ% around 19?<i/ ‘19?05 to 1980/5/ msem / g 5 W Lakes 52.6%
- @ -
= ..-..__(.-____/,“"/
D 40
= \/\/d
=3
&£ 30
Natcnwide water Domestle wastewatsr 20 Measuring item
pollution caused serlous caused localized 3
sotial problems 7 pallution an

a Jol g
- 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019 2022
ﬁ@ Fiscal Year

Widespread use of flush 1oiets
and the Injlt:'l_‘l:f;f:uof old type Public waters water quality measurement results (2023)
Mainly caused by industrial wastowatar

Ministry of the Environment, Government of Japan o

End of FY2024
Sewage systems 101,397 (81.8%) 101,279 (81.4%)
Rural community sewerage facilities
including Facilities for fishing villages. Facilties for forestry villages, Simple 2,835 (2.3%) 2,938 {2.4%)
waslewater faciliies
Johkasou 11,746 (9.5%) 11,772 (9.5%)
Municipal Johkasou Instellation Program 87 824
Johkazou Instaltation and Mantenance Program 6,220 6229
Other Jehkasous 4,708 4.719
Community plants, etc. 148 (0.1%) 154 {0.1%)
Rural community 7 Sewage systems , Total population served 116,126 116,144
facllit /
R atdldaee Percentage of population served 93.7% 93.3%
Total populetion 123,964 124,483
B Sewage Syster_ns : managed by the Ministry of Land, Infra;t(ucture, Trgnsport and Tourism Total population net served 7,838 8339
B Rural community sewerage facilities: managed by the Ministry of Agriculture, Forestry and
Fisheries Population without domestic wastewater treatment 6.3% 6.7%

B Johkasou: managed by the Ministry of the Environment
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General Information of Johkasou

W ‘Johkasou® is categorized as a decantializad wastewalar freatment system for domestic wastewater discharged
by household, building and similar sources.

m Johkasou have a combined purification structure capable of treating both niaht soll (blace water) and
miscellansous wasewater (gray water}.

B Johkasou achieve high and stable performance comparable thal of sewage treatment plants, and more than 4
million units have been installed across Japan.

(Nitrogen an
Pnosphorous removal)

Small size Mediurm and
b 5‘?.:5]5 large size
ey, i
/ Domestic wastewater o1 PE oo
Johkasou

Usually nslalles wwdergreand

Box sha) Cylindrical shaps
Typical layeut of small scale Johxasou for household s

rall concept of water envi

ment improvement and related legal framework

Basic Environment Law

Baslc Mational Enwironmants| Polickas & izign
# Law & Rsgulations
® Technical Standards
= ‘\Water Pollution Control Act ® National Subsidies
+ Weslewslsr Standsids for wastawslar from faciories or <
establisments s
» Reguiation2 on business opersiors harin Asinil
+ Notification, maesuring an racording of wastewalsr, an-aile Sharing regonsikility
inspecton
= Panalties, imp crdare ano othar
guidancs
& Master Plan and it
implementation
* Ordinance
B Sawerage Law & Construciion, coeration and
managamen! of sewerage
faciities
B ohkasou Act ®  Advice and guidance on
Installation of Johkasou ete. Jotikesou operation and
’ : maintenance

Installation Records of Japanese Johkasou Overseas (as of Dec.2024)

. o : OsSmall 81,409 units

Bangladesh OS5 20 units @M/L 50 units @Medium/largs 2,863 units

?. Greece (35 10 units [ Mvanmar O 266 units @M/L 282 units I . TOTAL 84,272 units
| Hungary OS 3 units ” 56 countries

(el Bmasscale (3 FE — 30 PE)
@ ML . Medum/Large-scale (51 PE ~ }

e
Philippines C5 49 units | Korea

/L7 units | @yt ronit S Trend by years (Total)

§ v Laurmes in -
i P s |
] o =L
H
i
t 1 E B R d

af the snd of Decambar 2034 by Jonkasas Systam Assaciasan

! -
 United Arab Emi

olosFinn 3 T oret Singapare .M!ﬂ- 4 units
e 5 247 units, @M/L 401 units

@WAL T unit | r= =
— Australia 5 11,194 units, @M/L 62 units

Papua New Guinea |
®M/L 1 unlt

Kuwait 05 2 units
Jordan ©OS Eunits | paldives @M/L 15 units

Gemen coloresd - mars than 100 units

3 units  F o
| Zambia @M/L 4 units 2 - 08 1unit Diibouti @M/L 1 unit

Johkasou Act

= Purpose

Strengthen ‘egulal ons of mant maintenance and desiudging of Johkasou.
Provides qualifications for ion workers and operators
Provides regisiration systens for Johkasou installation venders and maimenance vendors

Provide iconsing svstoms for desludging vendors i
1 for conservation of water quality in public water area,

preservation of the living environment and improvement of public health

P 4] of d 4 5 Johk

m Definition
% the i facility that can treat Beth biack waler and gray wals: from household, building ang
s0 o and discharge effluent comply with sflusnt standards.
ahould be i wihen a fush toilet under the Suilding Standard Law, unless the wastewater is discharged to

sewerage systems.

m Related Laws

Johkasou Act I Eriforcement Enforcement

Ordinance Regulations

Enacted in 1983 Diafing e scale of Johkasou which nesd Oetine the penod of inspection, desludging
Jenkasou Operators eis, ar the tachnical stancard of dasiudging #e.
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History of Johkasou Act

tline of Articles and its jurisd

on in Johkasou Act

“Minis }cf Land,

1960 lo Widespread use of flush loilels and the installation of old lype Johkasou ( lrealing IFirasture
around 1980 black water only) Tr'ampnrtatinr;
1983 Johkasou Al enscled (enforced in 1985) and Tourism
! {MLIT)
2000 New installation of old type {Tandoku-shori) Johkasou was prohibited :
| (Arficles on construction standards)
2005 Stricter water quality management systems introduced : Aporoval of Johkasou Typs
I A
Strengthening the authority of prefectural governors for conversion from old type : :
2019 to the current type (Gappei) Johkasou : Registration of J:I-: a.-fla‘lr:jtailahc-n Business
Clarification for proceeding Johkascou installation as a public works l ===
Others : Johkasou |
- I
1
I

( Registration m
=i "‘ﬁj = Prefecture i i
T Johkasos Dpmeskor Jahkaseu Deshedging Toatninian Johhawou bpecher h':s'“ e, ad“"’:l‘c %
Legal inspection by Operation/ Geslaai Legal inspection by Johkasou Construction
Article 7 Maintenance Bscaing Article 11 Company
Pi Purpase Purpase 3
Confirm i construction/ Mairtaina nommal Recovar normal traatment Confirm if the maintanancs.
natallaticn and ireatmant trealment parlormance parformanca normally and desludging i done E
periormance are good. appropriatey, and 4 the o . Approval B
Contents Contents freatment performance is Mumqp&h[y ] ;
Conterds - Sludge accumulation - Removing sludge gqood Irigtrustish: aidvice,
“Misisal inspection “Uater quiity = Chearing the Johkasou b :
“¥Water quality inspaction *Mechanical apparatus +Candirming if thare ara faults Contents 1. et ’ :
-Disturnent inspection «Replanish digmfectant or delects insics the Vizual ingpaction Johkasou Desludging
Jokkasau “Water quality inspecticn Company
Timing of implemantation Fraguency -Document inspectcn
Three to aight montha after Ower three tmeg 8 year, Freguency 3
starting coeration depending o the size and e Qnce a year quum Registrat Certified Johkasou Operator
treatment process ncs 3 year eqgistration -
Responsibie organization Responsible organization Prefecture i) - - mlﬁ'ers::'l (_:e_rtljl:d 1o iupet-s_? =
:hmg‘ﬂizlamﬁnq ?mmsl::m;;mm imkisgm%m'\:nﬂm\ ﬁi:’e‘:"hprﬂl:;lr?; M s, It Instruction, advice, kasou maintenance inspection
ich i i i u " ; i registerad by insprcrio 3 H
corporation of the prefactura, Ve, who i licansed by e s et o e s unicipality recommeridation, ete; . Ministry of the Environment

prefectunsl govemor.

Johkasou Maintenancs

/ &rxpmun ofthe pmlech.-e/

b i ~

Inspection Carmpany mma  Government of Japan i

Ral Mga1 Bad Trastment and D WREI s TIRGIME; 7R Japan MOE)
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Training courses for Johkasou Technicians

# Johkasou Technicians should possess extensive knowledge not only in wastewater treatment and Johkasou,
but alse in water environment conservation and public health,
® The training curricula for Johkasou Operator and Johkasou Installation Worker are outlined as below.

Johkasou Operator Johkasou Installation Worker
by At

® Basic of Johkasou Bhrs ® Basic of Johkasou &hrs
® Laws and regulations refated with Johkasou 4 hrs ® Laws anc requlations related with Johkasou 3 hrg
® Structure and function of Johkasou 22 hrs & Structure and function of Johkasou 15 hrs
& Introduction of Installation of Jahkasow 4hrs & [danagement of Johkasou installation & hrs
® Operation and mainienance of Johkasou 30 hrs & |Introduction of &M and desludging of Johkasou 3 s
& \Water quality management of Johkasou 10 hrs

B intredieton of caslosiing of Jobl 2 hre

Total 80 hours (13 days)
Test 2 hours

Total 37 hours (5 days)
Test 2 hours

Check Japan's Johkasou System on Youtube [#]

hitps:fwww. youtube comiwatch ?v=rdxOKGbYVves
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6.3.4. Japanese Johkasou manufacturers' activities in Lao PDR — NIKKO COMPANY, & 81 & —va—#X&tt W&

Mo
NIKKO COMPANY
—
l\:lll(llso

NIKKO is a conglomerate with four business units

Waste Water Treatment Bath Life Functional Ceramics Ceramics and Lifestyle
Creating a cycle of Creating 2n haute To make the warld an Continually creating a
clean water Lhrough couture bath Logether easier place Lo live in ticher living space

with the customer with ic
technologies

micro-infrastructure

10 years,
nued te
are,
Llizhment in
1908

Ower 10 thousand
o Inzstallee over 20 ye and be an organization that
units supplisd enriches people’s lives

NIKIKO

SINCEIROR

About Us -Company Overview-
NIKKO COMPANY

Haadguartees 3E3 Ainoki-machi, Hakusan City, Ishikawa Prefecture

Takyo Headguarters 2-736-1 Kandas-Jinbocho, Chivoda-ky Tokyo Profecture

Teunded hiay 11, 1808
Emptoy

Coansoligatod ret anlos

BOT {conzgolidated)

14.71% willion yen

RAITAN| SAMGYD Qo Lrd, Mitari

Dameste aftiliated companias

Our areas of business

e L]

Functinnal Carar 2
Spadurrs Rreaan

ng and Fas

o0 Lo

apln T AT "
TG 0 BBl Crivlirnnn

ANY A ghils rese

Copyright ©20235 NIKKD

NIKKO

SIMCE | RO0

About Us -As Johkasou Manufacturer-

Johl are manufactured at aur own factory in Saitama

All small-scal
Profocture and shipped demestically and internationally.
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mm -Full Support Thought the Installation-

We provide you high-guality
products and services as a water
treatment device manufacturer

Copyright D2025 NIKKD COMPANY All fghts reserved,

NIKICO

SINCE 1908

NIKICO

SINCETRGA

About Us
LINE UP

Products

-Our Main Product-

NIKIKO

5|NCE 1708

Water quality

Averape daly
wmsteaatar inflw

Censlruclion
Furpose

BOD ;
T. ok !
=g g a5
SHETR0 020 weL P

Mot pxread LUniday Mot pxcene 100 mé/day

A H 58

izdium-sizee cstshlistmant stare,
setedli otfce, clinie: schac

EIFNIT NIKED COMPANY Al fights maerued

About Us -Our Main Product-

About Us -Our Main Product-

NSA

00— 30 g,
551 160 — 10 mgrL

Caartia of Raralng i =0 200m Y riny

NIKIKO

ST RETeT

MIZU

utflow

Water Quality

BOD 200 — 20 ma/L
T-MN i 45 — 20 mg/L
551160 20 mesl

Support 5 to 10 people

Inflow water volume: Up ta 2m3/ day

® The alr volume from the blower is kept to a
rminimum, achicving top-class energy-saving
parformance comparcd to ather lapanese:
made products,

® The simple structure makes mamntenance gasy,

Copyright E2025 NIKKO COMPANY Al rights reseryed

Water Cuality

BOD : 200 — 10 mg/L
T-N 45 = 20 mg/L

Inflow‘ ’

| Suppart 14 to 50 psople

$5 1160 » 15 mg/L
COD : 100 — 30 mg/L

Qutflow

cangistent quality,

Copyright £12025 NIKKD COMPANY Al rights raserved,

| Inflow water velume: Up to 10m3/day

® i shallowest design, Lhe highestin the
industry, offers supericr construction easa, is

cost-effective, and provides treated water with
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NIKKO

IRLLTITAUER -Ou Main Product:

NK-USR I

BOD: 100~450 — 20 mg/L
Water Quality COD: 100 — 30 me/L
55 7160 — 15 mg/L

| Support 51 to 2,000people

| Inflow water volume: Up to 200m3/day

& Flaw regulation type hictiltration circulation
process

@ |t can handle a daily inflow of up to
200m3/day making It suitable for a wide rango
af conslruction purposes,

Copyright EA025 NIKKD COMBANY All rights resarved

NIKIKO

About Us -Overseas Projects- SRR

Exhibiting at exhibitions

To promote the atlractiveness of Nikko lohkasou in varlous countries,

we participated in exhibitions on the water environment in Vietnam, Myznmar and the UAE.

e il TS

AT, VIETMAM A8, Myanmar M0R4, AL

25 NIKKD COMPANY Al

Copyright iL rights ressrved

NIKKO

About Us -Overseas Projects- e

Our involvement in projects

Through partnerships with ovarsaas companias in Vietnam, the LAE, and other countries, we ara sxpanding our busingss

globally, Qur products serve as high-pertormance wastewater freatment facilities, providing safe and clean lohkazou,

NIKIKO

About Us -Overseas Projects- BRI

We arn paying courtesy visits ta the Mayor of Luang Phahang and working to distribule the picture baak created in
Lan "THE WATER KING.” produced by Nikko, to local childran.

This picture book helps raise awareness about the importance of water and the neeg for proper wastewater
treatment.

BANY All rights reseriedd
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TRl -Overseas Projects-

Nikko Johkasou supplied overseas

Nikks Johkasou are being delivarsd in Asian countries, including Vietnam, and to the Middle Fast

Copyright & 5 NIKKD COMPANY &Il rights reges

Thank you for your attention.

NIKKO COMPANY

Please visit our website at:
https:/www.nikko-company.co.jp/en/watercreation-environment/

NIKIKO

SINCE 1908

Copyright 02025 NIKEO COMPANY All rights reserved.

NICCO
SENCE RO
- . NIKKO

SINCE 1PaR
F utu re Pla n Nikko s committed to sxpanding its contribution to sestainabla water

treatment solutions alongside its valued partners,

Copyright DEN2S MKKD-COMPARY All rights rs

NIKIKO

SINCEIPOR
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6.3.5. Johkasou Demonstration Project in Luang Prabang City,

VB —

SN K ARiHE

EAN BARREREFLUZ— MBI TLERGBAt

Seminar Toward the P of tha Domestic W

In Lao. 10 2024, Vientiane, Lao POR

Johkasou Demonstration Project
in Luang Prabang City

Kumokawa Shinhi PhD.

Japan Education Center of Environmental Sanitation

2. Overview and features of Johkasou technology

Advanced-type Johkasou
® Treatment Process:Anaerobic-separation Moving-bed Process

® Treatment

Perfarmance. Influent. | Effluent |Removing

BOD 300me/L | 10me/L 97%

MH;—N — 10mg/L — Media
T—N 21 60%
® Festures M| Some/L | 20mg/L | 60%
Soace-saving design requires G0% less installation space than conventicnal

madels.

Long-life design for excellent durability.

Easy to maintain.

Energy-saving design reduces electricity consumption by
conventional madels.

¥ Outer dlameter ©2170mm (compact] allows for containg

AR

Flow for the treatment system

Circuletion
influent I
e

B T | 0l
. :> [ — MoniegBed  [h | SedEmentation | Disiodecion [ STt
Separation & Chamber Chamber V| Chamber g Chambar
Sedimnentation Cuambes T
— |
| Deducige ) Degludge - Treatrnent Process are same for both BATBAE and BI/RIE

Ta remave T-N, tank slze, tank 5 2e ratio and capacity of biower

LIS, Luang Pranang ity

- DPWT, Luang Prabang Provinco.
= DONRE, Luary Prabang Provinee

- Mas Create Co., L.

< JAPAN TECHNO CO, LT

- Japan Educalion Center ol
Environmental Sanitation (JECES]

| Background

® Lun PDR i5 wiming o move sway Trom dependeece on msours
pwpkntion in s main indusides, such as mining and hydaoposes, ond
tranaform Hs BLonomy 1o oo an agrnutUre, serees, ounsm and
mamtactunng The founsm industry accounts tor aboud 40% of the
cobntry's GOP, mnd the namiss of toursts & growing rasidly weh tha
cersbruclion o new mrporl ae holals,
* Uik area in Luang Pracang City le designated o world herisge-listsd
ares, Howsaver, fraditional kstrines ramein, in which suman weste ls not
piopery tosted, and I pod Lnireatod
Sk axEiing BySIET GETRGAETAR WATRS BNUTINIEN, ANK Ay SErinshy
aflect tourksm - due 1o rapid wurst “déstination  develepment and
urbanizetion =
Stingenl  slandards  on  westewsler =
dischasrce amendead In 2017, for sxamphe,
BOD 20 mel. are applied o speciied
brusilelivgs. Wastawator Traatmart
techaclogy And Birategy ARprOfRAate 1o
tha World Heritzge Cay need o be
devalopad

| Project outline |
= This prejsct i corducisd in order t varTy T STE of ASVAREEd

defkazou Sysiem which i
and then Jobkasou business plan is provided.

rraditied ta Lao

3. Johkasou Installation Work

1. Overview: Water Environment Improvement Project by Introduction of« ey of the e erd y_S
Advanced Johkasou System in_the World Harltaie City in Lao NEESARE Syt
| Implementation systems. - m,__l

Luang srg City. Lusng Frabang Provines,
Loo Peope’s Domosratic Republic

I Outline of technology

* Jahhssou, of which lechiulogy Jaoanese manulatiuier devskaped,
samples wilh ammania regulations in ASEAN countring.  The produects
are dalvared by contanar shipping The Company has sold about 1 500
units in 20 countrios.

® Parformance of tha product is achiavad with lass space as wall as lass
anargy 1 o totho tochnology.

® Tha product is komg-laeling, and casy Lo maintain and manago, stk lo
developing eownrias

o W anaerobic Media

- Imnn:ved and water i will tributs

Tor Bustaning Lourlsm resources i ihe Work Harlags Cily through high-
Gulity Ereatmer using J dobaasou
Syslurn.

® Johkasou business madel Hal nlegraes EPS « O will be introduced
10 Laﬂ mrnugw \mnr‘(lng togathar wtlizing the knmv-how and natwaork of
hiipeoy hisinaes 0

Installation Work (2021)

(Video of the installation work : hitps://youtu.be/fapfvdIwU3w)

Base slah Main body installation

Blower and control panel

FRBEE T

Installaticn status

Backfiling Piping work

Iflrzinage ditch
far rainwater prevention
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4. Results of the survey of the treatment performance (2)
4. Results of the survey of the treatment performance (1)

Scum and slu

] _ Mal : .
Results of water quality(2022) Results of water quality (2023) i o?:ghi?:g%eu:,?: c_? ?:gc;r;s_ ;it‘:‘zu

Rate of removing pollutant loads Result of water quality analysis {February 2023). I

Cren e e L mmew T T ———
BOD, mg/L 192 24 87.5% ----- ® Scum transfer from the disinfection tal
[ ]

SS, mg/L 499 17 96.6% Treatment performance was good, but

the scum and

sludge

BOD, f ;
NH4-N, mg/L 27 7 75.6% = g,l_' 4.5~225 54  52~123 8.9 desludging was required.
T-N, mg/L 33 19 42.6%
5 80~545 135 51~292 135
mg/L

Water quality of treated water

NH4-N,
-...- o . — )
T-N,
442 240

6.0~44.0 17 5.0~13.0 8.5

BOD, mglL 150 64% 20 mo/L
ss,mgl. 38 506 169 73% 30 L4 - - 066~479 23
e 66~4. !
BHEN 06 176 65 ©2%)  (10) { | |
mg/L Coliform : . 4330~ S— ] J | [ ]
TN,mgll 50 662 189 (82%)  (20) CFU/00m! 92,000 ; : . 551 o 1T ; "
Separation tank Anaerobic tank Moving-bed tank  Sedimentation tank
ISl e s e Disinfection tank
FOTABRAREET LER

5. Building partnerships with relevant local governments (1)

1) Results of the 1st mission (2-7 May, 2022)

- Installation regulations for new and renovated buildings
Office of Urban Management and « ADB Urban Environment Improvement Investment Project
Services, LPB City (UMSO) « Introduction of johkasou in LPBs using Japanese ODA

4. Results of the survey of the treatment performance (3)

Maintenance inspeclions
were conducted in

July,2023 « Draft decentralized wastewater management ordinance
« Training in Japan
+  Desludging Dep. of Natural Resources and « Installation restrictions for new and renovated buildings
Environment, LPB Pro. (DONRE) « Proposal for a decentralized wastewater management ordinance

= Transfer the sludge in the
sedimentation tank
+ Disinfectant replenishment

« Installation Restrictions for Newly Constructed and Renovated Buildings
Dep. of Public Works and Transport, « ADB Urban Environment Improvement Investment Project
LPB Pro. (DPWT) - Installation of johkasou in LPB Using Japanese ODA
- Draft Decentralized Wastewater Management Ordinance

« World Heritage Office Reorganization
« LPB Johkasou Demonstration Project
« Proposal for Decentralized Wastewater Management Ordinance

Dep. of Information, Culture and
Tourism, LPB Pro. (DoICT)

« Promoting the Use of Johkasou in Laos
Ministry of Public Works and - Installation Restrictions for Newly Constructed and Renovated Buildings
Transport (MPWT) « ADB Urban Environment Improvement Investment Project
« Installation of Johkasou at LPBs Using Japanese ODA

« Sharing information on the LPB johkasou demonstration project
Embassy of Japan in the Lao PDR - Application for the Ministry of Foreign Affairs' Grassroots Grant Aid
Program
« Sharing information on the LPB johkasou demonstration project
« JICA country-specific training

KRG EET LB R

Anaerobic tank  Moving-bed tank Sedimentation tank R s @it

Disinfection tank
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5. Building partnerships with relevant local governments (2)

2) Results of the 2nd mission (29 Jan.-3 Feb., 2024)

Office of Ursan Management and
Services, LPB City (UMSQ)

Dep. of Puilic Works and

« Report on the Results of the Asia Water Environment
Improvement Moclel Project

Teataatt, « Request for Support for the Future Spread of Jehkasou
LFB Pro. (DPWT} (1} Environmental Education: Introducing "King of _j
] i 0;4 i in?)fa;dbligm\:"m e O.Jurtesv-call an the Hay'r
anming, Minis ublic Wo : . .
9 i .ansm (2) plscussmn on Grassroots and ADS Projects of Luang Prabang
(MPWT-DHUP) (3} Strangthening Regulations for Mew Construction
Den, of Water Supply, and Renovation
Ministry on Publjcr:\fnrks and [#] System Design for the Spread of Advanced
ranspal
[MPWT - DS} Johkasou

« sharing Infarmation on the LPB johkasou demanstration
Embassy of Japan in the Lao project
« Application for the Ministry of Forsign Affzirs'
Grassroots Grant Ald Program

Presentad the picture kook "King
of Waler” by Nikko Co., Ltd,, 2
1ohkasou marufacturar

=« Sharing informatlon on the LPE johkasou
JICA Laos office demonslration projecl

+ Inquiries regarding J1CA country-spedific training

6. Proposal for Improving the Water Environment in LPB

m Definition and Scope of Each Zone Proposal Content

Oldl City Arsas (approximately 70 hectsres) in Workd @ Proposal for a quiring the af high-

Hertage Conservation Areas without Natural P treatment  facilities m newly

PPNl Areas in Ward Heritage Conservation Areas with Naturs! i and ! il
Wellands @ Introduction of johkasou by using ADB projects
Denssly Populated Areas Oulside Workl Hertege @ Infroduction of johk using Jap ODA funds {using
ZONEN [ i Aveas  {Population  Dersity of 2,000 Grassrocts schama of the Ministry of Forsign Affairs)
peapke/km® o mone) @ E of a Dn d W Ti

Low-Density Areas - System through JICA Technical i’-:ooperatim Projects, elc,

ramaticg johkazou by

15 for the jehkazou
atlpa In rewly construstad
a1d renovaiad build'ngs

& Ietaduction of
johkasou oy using ADE
projecls

Intreduction of
20U Usirg lagenase
334 funds

atmant System thro
cal Copperation Froje

Zome 111

5. Building partnerships with relevant local governments (3)

Expectations for
the johkasou
Spread

Challenges and

countermeasures
for johkasou
implementation

m st/ Res

The results of the johkasou demonstration project were highly evaluated, and it was
confirmed that each government agency is proactive in introducing johkasou.

> Johkasou are expensive.

= Request johkasou manufacturers to provide products at reasonable prices and
consider the conditions and possibilities for assembling johkasou locally;

>  Electricity usage and maintenance costs are high.

= Introduction of energy-saving equipment and solar panels, and consideration of
operation methods appropriate to the inflow load.

> Securing land for johkasou installation is difficult.

= 1) For buildings where it is difficult to secure space for johkasou installation, collect
wastewater from several buildings through pipes;

=2) Install medium- to large-sized johkasou in locations where land is easy to secure
(public facilities, temples, parking lots, etc.) to treat wastewater..

>  Lack of information about johkasou.

= 1) Provide Laos with materials such as johkasou pamphlets and English translations
of the johkasou Law created by the Ministry of the Environment, as well as visual
aids on johkasou;

=2) Hold johkasou information sessions utilizing existing johkasou;

=3) Hold johkasou seminars.

FETKRRBREET NER

7. Installation of high-performance wastewater treatment facilities in
newly constructed and renovated buildings (Draft)

Objective

Target aera

Target
Building

Content

Challenges

Improve public health, improve living conditions, and preserve the quality of

public waters in Luang Prabang City
® Zone I-A, Zone I-B, Zone II, Zone III, LSEZ(S1-S3)

Newly constructed or renovated buildings
»Hotels, guesthouses, restaurants
»>Public facilities, residential buildings

® Requirements for the installation of high-performance wastewater treatment
facilities in newly constructed or renovated buildings
® High-performance wastewater treatment facility requirements
® Domestic wastewater treatment facilities must meet or exceed the Class A water
quality standards set by Lao PDR Environmental Standard No.
0832/2017/MONRE.
Building Regulation Requirements (Draft)
v'Hotels and guesthouses with 5 or more rooms
v’ Restaurants and coffee shops with a total floor area of 300 square meters or
more
v Residential buildings with 3 or more bedrooms or a total floor area of 400
square meters or more
v Public facilities (schools, hospitals, temples, government buildings, civil servant
housing, etc.)

Coordination with local relevant agencies (DPWT, DONRE, UMSO)
Regulation Procedures (Notification from the Provincial Governor or Mayor)

TOTKBBREET LER
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6.3.6. Citywide Sanitation Improvement The Urban Environment Improvement Project in Luang Prabang City, F v 2 94 > ¥ AX=_J+ > K S+ X
E A HBREREEEE T B AT E

Citywide Sanitation Improvement
The Urban Environment
Improvement Project

in Laungphabang City-

Semina Toward the Promotion of the
Decentralized Domestic Wastewater

Management in Laocs

1. Project Impact, Outcome and Outputs

IMPACT

ouTCOMETLANEY )}

Quality of life and sustainability of Luang Prabang improved
(2030 Vision and 10-Year Socio-Economic Development Strategy 2016-2025)

Urban development in Luang Prabang

Table of Contents

Output 3: Women's Leadership and Employment

Wastewater Treatment System in Laos

Comparations of Wastewater treatment systems

1. UEINP Project Overview

2. Qutput 1: Urban Infrastructure

3. OQutput 2: Urban and Tourism Services
4.

5. UEINP cost

6.

7.

8. Conclusions

2. Qutput 1: Urban infrastructure Improved

Solid Waste Citywide Sanitation Urban road, Drains and Urban Greenspace
Management Improvement Footpath Rehabilitation and Bury Power
( SWM) Lines
+ Improve exiting landfill |+ Construct/upgrading | . Urban Roads @ km and » Cleaning,

to semi aerobic landfill
174 ha at KM 8

1,000 septic tanks

Village access roads 7

landscaping, and

is sustainable, resilient and inclusive
m:uﬁnm:mﬁa:ﬁsﬂmojmmjﬁmwﬁuﬁm T o2z

600 grease traps
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2. Output 1 - Citywide Sanitation Improvements

On-site tai it impr t by installingfupgrading septic tanks (approx. 1,000)

Decentralized treatment for public facilities and community/private facilities(20 sites) ,

anaerobic bafled reactar (ABR }¥ KIDS /Johkasou

@ Improve/expand existing fecal sludge treatment capacity (for approx. 40mday});

Six Vacuum Tankers: 5m®=3 units Electrict Vacuum truck Sm¥=1 unit, 7Tm?=2 units.

Grease traps 600

Anaerobic Baffled Reactor

4. Output 3- Women's Leadership and Employment Enhanced

Higher education scholarship program for 150 female officials employed in the water
supply, sanilalion, public works, urban and lourism subsectors

Urban Services and Tourism Veocational Training Program for 1,900 wormen in water
supply, sanitation, public works and tourism

3. Output 2 - Resilient Urban and Tourism Services

I@ Prepare climate-informed Luang Prabang City urban master plan (urban report,
land use plan, guidelines and regulation; GIS; 3D scale model and digital rendering)

? Climate and gender-responsive urban services institutional strengthening plan
E {ISWMS, CWIS program, USCs corporate plan, new landfill FS, O&M)

Prepare and implement a creative city strategy and action plan (enables city to join

UNESCO creative cities network) and establish a women-led creative industries
lﬂﬁ design innovation network, with business development services and child-care for
women entrepreneurs

CWIS: Citywide Inclusive Sanitation; ISWMS: Integrated Solid Waste Management Strategy; FS: Feasibility Study,
O&M: Operation and Maintenance; USO: Urban Service Office

5. Project Cost Estimates

[ tem | Cost USD(M)

A INVESTMENT COSTS
1 Civil Works 23.34
a Semi aerobic Landfill 8.42
| b Citywide Sanitation 3.04
c Urban Roads, Drainage, Green Space 9.34
d Underground Utility Cables 2.54
2 Mechanical and Equipment 236
3 Environmental and Social Mitigation 0.52
4 Women’s Scholarship Program 3.85
5 Project Management 3.63
6 Capacity Development 1.1
B RECURRENT COSTS (PCU & PIUY) 2.58
CONTINGENCIES 6.41
D FINANCIAL CHARGES DURING IMPLEMENTATION 1.08

TOTAL 45.00
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Citywide Sanitation Improvements UEIIP:

1) installing/upgrading septic tanks {approx. 1,000)

2) Decentralized treatment for public facilities and community/private
facilities(20 sites) , anaerobic baffled reactor (ABR )/ KIDS /Johkasou;

3) Improve existing fecal sludge treatment capacity (for approx. 40m3/day);

Six Vacuum Tankers: 5m3=3 units, EV Vacuum truck 5m3=1 unit, 7Tm3=2 ;

4) Grease traps 600;

5) Scholarships for 150 female officials employed in the water supply,
sanitation, public works, urban and tourism subsectors;
6) Training Program for 1,900 women in water supply, sanitation, public

works and tourism.

Case studies in LPB city: Grease traps =20 and NBS by GRET
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Case studies in LPB city: Nature-Based Solutions (NBS) by GRET

Case studies in LPB city: Nature-Based Solutions (NBS) by GRET
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6. Wastewater Treatment System in Laos (1): Johkasou

Johkasou can be said as a “prefabricated small scale sewage
treatment plant” in wastewater management.

AN

. mmimﬁmm beigw than 20mgit)
* Nitragen or'and phosphorous removal fypes (EMuent BOO 20mgit, T-N - 20mgit, - tmg/

‘?MIMMWMHCD beiow than Smg)
BOD Below than 20mg/l

02 humniu of mon ium - and large - scole Johkosou atructure
=mpes t hmstmart hee

Johkasou can be classified into three types depending on its treatment ‘

0] Lzomgple of smoS-scole Johkosou shucture
Lampem wa § IV P Sapasten sgument) batssnas

Copyright frem JOHKASOU team

6. Wastewater Treatment System in Laos(3): BORDA- DEWATS 30 m3/d

DEWATS CACULATION: waste water 30 m?
Settler ABR 4 Chamber  AF 3 Chamber

851 7
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6. Wastewater Treatment System in Laos (2): KIDS
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6. Wastewater Treatment System in Laos(4): Septic Tank, Manufactured ST
Typical decentralized wastewater treatment facility in developing
countries - Septic Tank (ST)

= As no aerobic treatment is used, effluent of 3T is
very smell.

= The BOD of effluent from ST is high, even it has
been desludged once a year, BOD will over 100 mg/
L

Constructed 5T (RC/
bricks) -

1,400

120
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