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1. Introduction

The Bill & Melinda Gates Foundation

Guided by the belief that every life has equal value, the Bill & Melinda Gates
Foundation works to help all people lead healthy, productive lives. In developing countries,
it focuses oA YLINE Ay 3 LIS2L) SQ& KSIfGK FyR 3IAGAYy3
of hunger and extreme poverty. In the United States, it seeks to ensure that all people
especially those with the fewest resourcebave access to the opportunities they need to
succeed in school and life. We concentrate on areas with the potential for-innglactr
sustainable solutions that can reach millions of people. We work closely with our partners
to support innovative approaches and expand existing ones so they reach thespelbogl
need them most. We also support policy and advocacy efforts to accelerate progress
F3FAyad GKS ¢2NIRQAa Y2ad | 0dziS LROSNIeod

Global Development

Nearly 2.5 billion people live on less than $2 a day. For one person in eight, hunger is a
constant, potentally deadly companion. The vast majority of the poor also lack access to
the most basic financial services, and only a tiny minority have access to the Internet. The
foundation's Global Development Program is working with motivated partners to create
opportunities for people to lift themselves out of poverty and hunger. Our strategy is
focused. Because most of the world's poorest people rely directly on agriculture, we
support efforts to help small farmers improve crop production and market access. Because
loans, insurance, and savings can help people weather setbacks and build assets, we
facilitate access to financial services for the poor. In addition, information can change lives,
we support free public access to computers connected to the Internet.nEnest Global
Development program area Water, Sanitation & Hygiemefocuses on sanitation that
works for the poor.

The challenges of latrines emptying and fecal sludge (FS) transportation

The WHG®UNICEF Joint Monitoring Programme online database shows itha
Developing Countries, both in rural and urban areas, a total of 2.8 billion people use non
piped sanitation infrastructure. Of that population, at least 40% of urban dwellers (i.e.
more than 1.1 billion people) currently use npiped sanitation insllations, which are
unsustainably operated and maintained in most of the cases. The majority of cities in these
O2dzy UNAS&AZE gKAOK Ol v @S ROIOKAIASNEZS RBK & @fyl
excreta disposal. Ongoing latrine provision peogmes, aiming at achieving the MGDs
sanitation target, still lack, service provision arrangement for the collection/emptying,
haulage, safe disposal, reuse or treatment of faecal sludge produced by onsite sanitation
infrastructures. This is considered as issue of immediate attention, as the sanitation
coverage is increasing, especially in urban areas with high population density.

Literature data shows that en full, latrines are emptied either mechanically by
emptying trucks, or manually. While mechanically emptied sludge can be transported and
RA&GLIZASR 2F &4SOSNIf (1Af2YSGNBa Fglé FTNRY |
from low income areas is usialdeposited into nearby lanes, drains or in open piece of
lands. These practices represent a significant risk to public health and have a high disease
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impact on emptying operators, their families, the households living in the immediate area
and on vulnerale populations in latrindased citiesAs a result, the existing research
tends to focus on health risk implications and the impacts of such practices on the
environment.

Research about fecal sludge emptying and transportation service delivery is both
limited and weak. There are considerable knowledge gaps about fecal sludge emptying as a
service, and its effectiveness as a component or an integrated part of cities sanitation
service provision. Indeed, most focus on either household latrine acquisdromn
treatment/reuse options. Existing data and knowledge about the market drivers and
constraints on nospiped sanitation services, from the time the pit is emptied to when the
contents of the pit are disposed off (whether at a treatment site, or diyeatto the
environment), is extremely limited to neexistent.

LG Aa Oly2éfSRISR -ijijmleijyéEJzNleamézyéérﬂ-muc
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Onsite sanitation systems (O36¢lude both septic tanks and latrines, and different countries
call the waste that accumulates inside OSS by different names: septic tank sludge, fecal sludge,
septage, night soill, etc.

Septic tanksire watertight, multichambered receptacles that receive black and/or grey water
Andseparate the liquid from the solid waste, which it stores and partially digests.

Many OSS are mistakenly called septic tanks, even when they are inaelgcgiaed or
designed, have only one chamber, or have open bottoms, and therefore do not perform
primary wastewater treatment.

Septic tank sludge or septaggethe combination of scum, sludge, and liquid that accumulates
in septic tanks. Although this & technically applies only to septic tank wastewater, many
people use it to describe waste from all-site sanitation systems.

Fecal sludges a term developed by Sandec/Eawag uses to apply to human excreta in both
septic tanks and latrines.

This reportrefers to all types of human_excretaollected fromurban on-site sanitation
systems, including wet and dry systems, and private or public toileesse elements of egite
sanitationshould not be confused with the piped wastewater collectsystem
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2. COUNTRY FSM BACKGRDU

2.1. Urban sanitation background

An estimated 65%f people in Vietham havaccess to sanitation at the national level,
with 88% access in cities, and %%access in rurahreas (WHO/UNICEF, 2008Access to
wastewater treatment remains verylimited. About 90% of urbarwastewater in Vietham
remains untreatedNguyen V. A., 2007Mostindustrial and domestic wastewater discharges
directly into canals and rivers, resulting in severe water pollution2007, the World Bak
estimated that poor sanitation costgietnam $780 million in economic losses each year, or
1.3%of GDRESI studyWSP/WB, 2007).

{SLIWAO Glyla F2NX (KS shftamyhRfrastiu@ue agdfhei A Sy
importance isgrowing. Over 7% of households in cities androvincial towns, 4% in district
towns, and19%in rural areas use septic tankd/HO/UNICEF, 2008, and ADB, 2006hugh
there are codes for septic tanks, lack of enforcemess resulted in a variety of problems with
the existirg stock of tanks in the country. Traditionally, septic tankkich tend to be three to
four cubic meters in sizewere built inside the house; the difficulty of accessitigm
discourages owners from frequent desludgingatidition, households andevelopers do not
always buildstandard septic tanks, even if they submit the correlesigns to the local
Department of ConstructionAnecdotally, some new housing developments do baild
septic tanks at all, and instead connect directlythe drainagesystem, causing blockages and
flooding (Klingelet al, 2001).Especially in small towns with higher elevations, mimks also
have open bottoms that allow direct leachiimgo the groundwater.

The Vietnamese regulations allow household to connect tir@the sewer, avoiding
septic tanks in the case whenever centralized or cluster wastewater treatment plant has been
built. This relates mostly to the new development areas in the cities. In existing urban areas,
most of wastewater is directly dischargeéo the combined drains, canals connected to the
water bodies, therefore septic tank still plays important {reatment role in these places.
According to our estimation, in order to provide 100% of wastewater connection and
treatment in urban areas, Vieam will need an investment capital of approximately USD 10
billion which 5 times more than a whole budget spent for the sector over last 20 years.
Therefore, septic tank and septage management is, and will be among key issues in urban
sanitation in Vietnanfor the coming decades.

Vietnam has leveraged almost USD 1.2 billion in official development assistance (ODA)
for more than 10 cities and provincial towns to construct sewerage and drainage
infrastructure. Key funding agencies include: Asian Deweént Bank (ADB), Belgian
Technical Cooperation Agency (BTC), Danish International Development Agency (DANIDA),
Japan International Cooperation Agency (JICA) and Japan Bank for International Cooperation
(JBIC), German Reconstruction Credit Institute (Kf8Wiss Agency for Development and
Cooperation (SDC), the World Bank (WB), My of these projects have been incorporating
septage management programs and treatment facilities as part of larger wastewater projects,
such as: Ha Long environmental satiita project, Quang Ninh province (WB), Buon Me
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Thuot environmental sanitation project, Dac Lak province (DANIDA), Hai Phong environmental
sanitation project (WB), Nam Dinh urban development project (SDC), etc.

While 83%o0f the funding in the past came from international assistance, these funding
agencies are unlikely to increase or even maintain current levels of funding in Vietnam in the
future. This means that new septage management programs will have to draw largely f
user fees, local initiatives, and central government transfers.

2.2. Septic Tank Design

The National Design Standard of Vietnam Wastewater Systems, which applies
mainly to urbarareas, sets the technical specifications and standéydthe size and design of
septic tanksThe Ministry of Healtthas issuedhe Manualfor septic tark design, installation
and O&M. The Ministry of Construction is also drafting the Design Code for the septic tank
design and construction.

According to tlese code anananual the septic tankdesludging frequencis based on
the size of the tankincoming flows and associated number of usdBtack wastewater
receiving, and mixture of black and grey wastewater receiving septic tanks are also classified.

However, in practice, most cities lack the enforcement capacity to ensure compliance
of the household septic tanks to the standard.

Septic tank is a most popular sanitation pretreatment mean in Vietnamese cities. It is
often made from bricks, for individual houses, or reinforced concrete, for individual houses
and public buildings. Tanks often are sealed by concrete base and cemamgage
Households often place the tank in the basement, surrounded by the foundation. Tank often
consists of two, or three chambers. The first, receiving chamber, often is built with largest
portion of the total tank volume, giving space for solids accatimh and anaerobic digestion.
Total volume of the HH septic tank, depending on available space and financial availability,
often ranges from Bto 5 nt.

Most of septic tanks in Vietnamese urban households receive only black wastewater.
Grey wastewaterrbm kitchen, bathroom and washing sink is often discharged directly to the
city's sewer,avadingseptic tank.

Due to poor maintenance practice, post treatment chamber filled with media is not
often used, since household owners afaid of filter cloggng. Sludge from most of septic
tanks is not emptied regularly. There is no enforcement, no control by the local authorities on
this activity.

Removal efficiency of septic tank is often ranging frb@nto 50% for BORxnd SS.
Though it does not meet efflueénstandard, but, while cities stilkannot afford to build
centralized wastewater treatment plants, HH septic tanks play very important pretreatment
role.
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2.3. Septage Collection and Treatment

Households pay service providers to empty septic tanks when theeyu#l, which can
take from three to ten years. A mix of stabgvned, limited liability companies and private
companies provide desludging. Due to a lack of treatment infrastructure, service providers
usually dispose of septage in drains, fish farms,\aatérways.

Several cities in Vietham have built wastewater collection and treatment systems, solid
waste collection and sanitary landfills. 80% of funding for those projsasming from the
ODA grants and loans (WB, 2006). Septage management components have been also initiated
in some cities such as Nam Dinh (Swiss fund), Ha Long, Da Nang and Hai Phong (WB fund), etc.
Lack the operations and maintenance (O&M) budgets to fissghtage collection and
treatment is among big challenges in the cities.

There are no national laws governing the collection and treatment of septage yet. All
desludging operators in urban areas are only required to obtain a business license to open and
run the business. The national government has not mandated septage management or
provided policy guidance. As a result, local governments have no incentive to promote septage
management, invest scarce resources in operating treatment facilities, or suppoh s
projectsonce ODA project funding ends (AECOM & SANDEC, 2010).

Since septage collection companies often also collect solid waste, they commonly
dispose of septage at landfills, although solid waste laws also do not address septage. The
Ministry of Hedth is currently drafting guidelines for composting human excreta into reusable
FSNIAEAT SNE olF&aSR 2y GKS 22NXR | SIHtGdK hNAI Y/
A4S Ay P ANAOdz Gdz2NBE¢ 2F (KS daDAzZARSt Ay&Geéy T2 NJ
2 0 SNWE ¢CKAA AYAOUALFGAGS AYyRAOFNGSA GKIG LIS2 LI
that there is a future for the sustainable, and potentially profitable, reuse of treated septage
(AECOM & SANDEC, 2010).

+ASOYyl YQa f | g &tyet telfidtd Feptagd dolectidR 2treagment, or disposal.
Septage in Vietham remains a largely uncontrolled pollutant. This problem will likely worsen,
as urbanization continues and new housing developments install septic tanks as a most
popular and welhccepted mean of prreatment.

3. Methodology

3.1. Literature review

The literature review is aiming at gathering information and existing sources on socio
economic and natural conditions of the selected cities, status of institutional and legal
framework of the infrastructure management, status of the septic tank extraction and
transportation practice, and possible involved partners in the study activities. The review will
also develop background information on selected cities which will be analyzed dineirngse
study development.
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3.1.

3.1.1.

Situational analysis methodology
Household surveylesign
¢CKS YIAY 2dubodsiSuddsy is HFolldct useful data at a micro level for a

better description and understanding of Fecal Sludge (FS) management systgnaen aity.

The survey addresses the following issues:

T
T

T

Identity and profile of interviewed person

Living conditions of the Household: access to drinking water, sanitation facilities,
service of FS extraction

FS Management: perception on improvement, ciothls of improvement,
involvement and role to be played by each category of stakeholder.

The collected data will allovstudyteam to analyze:

E N B ]

Water and sanitation coverage in the city;

Types of orsite sanitation facilities and their distribution in the city;

Quantity of fecal sludge produced per year;

System and scale of FS extraction and transportation (manual, mechanical)
Frequency of FS extraction and transportation;

Cost of theservice (current and expected);

Challenges faced by households;

Willingness to improve FS Management in the city by the households

Number of households (users) surveyed:

A
A
A

400 HHs have been surveyed in Hanoi, including 300 HHs in urban areas, and 100 HHs
in perturban areas.

300 HHs have been surveyed in Hai Phong, including 225 HHs in urban areas, and 75
HHs in perurban areas.

300 HHs have been surveyed in Ho Chi Minh city, including 225 HHs in urban areas, and
75 HHs in pefurban areas.

Housédnold selection:

A
A

Only the houses for living have been selectedosehhouses can includeme small
businessuch as ar washfoods,sY | t f aK2LJazz X

In order to gather necessary information from the household f@tal sludge
management practice, the household should use the sludge emptying service before.
Considering average tank emptying period at households in urban areas in Vietnam is
about 10 years, the study team has decided to select for the survey the only
houséholds who have been living in the house for more than 10 years.

Households from the innecity wards participated in the survey include the ones who
are onnected to the sewer vs. not connectede@r canal or pond, soak pitdld vs.

new houses (emptied lfere vs. not emptied).

Besides, households fromep-urban communeshave been selected whereas
representing features of sanitation status could be identified sucBegstic tank vs. pit
latrine; Connected vs. not connected (to the drainage netwp@ld vs new houses
(emptied before vs. noB Y LJi A DR BY N O ORelBdNIf te&Nstlutig® vs. not

reuse (for vegetables, flowers, other crops, fish).
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3.1.2. FSM practices and data collection

3.1.2.1. Identification and selection of FS emptying operators
In total there 20 FS emptying operators have been selected for the survey. Among
which:
10 enterprises from Hanoi city:
A 01 public utility of Hanoi Urban Environment Company (URENCO)
A 5 medium private enterprises
A 4 small private enterprises

4 enterprisegrom Hai Phong city:

01 public utility of Hai Phong Sewerage and Drainage Company
2 medium private enterprises

1 small private enterprise

To I I

6 enterprises from HCMC:
A 01 public utility of HCMC Urban Environment Company (CITENCO)
A 3 medium private enterprises

2 small private enterprises

3.1.3. Methods to validate financial data

Financial data from surveyed enterprises have been collected throdgéct
communication by the study team with the enterprises managers and their relevant
departments, including Marketing, Accounting, Technical, etc. Data have been collected
through Questionnaires, Official financial reports of the Company, Interviews, Expert
opinion (forthat not accessible information). Creskecking is a major method to validate
collected financial data. Besides, expert opinion on the logic value of the data collected has
been also used.

3.1.4. Treatment Plant/Dumping sites model
In three cities there are different models of fecal sludge treatment and/or dumping.
The following classification provides more details:

- Public enterprives:
o Cocomposting with organic waste and selling;
o Drying at the bed and selling;
o0 Drying at the bed and dumpan
o 5dzYLIAYy3 G GKS OAlGeQa alyAaidlNB fFyYyRT.

- Private enterprives:
o Cocomposting with organic waste and selling;
lllegal dumping to the bare land;
lllegal dumping to the city sewers, canals and water bodies;
Selling to the farm owner (for fertilizing, fiébeding, etc).

0
0
0
o Dumping to the city landfills.
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3.2. Determination of financial flows and key stakeholders
3.2.1. Determination of financial flows

Financial flows have been identified through analysis of the business activities of the
enterprises. Developed financidlows have been discussed with the enterprise staff for
verification.

The following financial flows have been identified and further quantified for the
surveyed households, enterprises and involved stakeholders.

Table3-1. Financial flows analyzed in the study

Financial flows
Incomes Expenditures

No Stakeholders

Desludging fee
Wastewater tariff through water bilt*

1 Household

Desludging fee Registration and licensing fees
City budget for desludging * Revenue tax

Part of revenue from wastewate Assets depreciation costs

2 Emptier fee (for scheduled desludging**)
Lease of public toilet cabins* Operation & Maintenance costs fq
desludging and transportation

Income fromother activities Benefit
Disposal fee fronemptier Registration and licensing fees
Compost sale Revenue tax
Fecal sludg — —
Income from other activities Assets depreciation costs
3 treatment . .
Operation & Maintenance costs for F
operator
treatment
Benefit

*- for desludging of public toilets by state own enterprises
**. for Hai Phong city

3.2.2. Key stakeholders in FSM

There are two key stakeholders in FSM in the cities: households, as service provider,
and fecal sludge emptying service providemd)o can be public or private enterprises. At
public enterprises, since FSM is not main business of the company, only activities related to
the FSM have been analyzed.

Besides households and fecal sludge emptying service providers, there are other
stakehotlers involved in FSM and will be selected for the survey:

- Industries, commercial and public places, who use FS emptying service.

- Faecal sludge reusers.

The study team has also conducted interviews and information gathering at other
stakeholders who areegulating the FSM activities, and who are setting up and controlling the
environmental issues in the cities. Some professional assacsatiave been alsimterviewed.

Those are:
IESE | Methodology
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- Department of Construction under city authotiry

- Department of Natural Resours and Environment under city authotiry
- [ 201t | dzK2NARGASA 6tS2LX SQa /2YYAGGSSao
- Ministry of Constructiorgr MOC,;

- Vietham Environment AdministrationVEA;

- Vietnam Association for Urban and Industrial Environment

NVA: Key stakeholders and interactionsin fecal sludge management

Transport = Treatment

Emptying

FSM
Service provider

Disposal

Government
agencies

Fertilizer + Aquaculture

Irrigation

Biogas

Affected

Enterprise

Emptying

Reuse market

Households

Biomass

Reuse

Figure 3-1.Key stakeholders involved in the fecal sludge management study

3.3. Market size calculation method
3.3.1. FS production and collection computation

FS production and collection computation is based on survelsd as theoretical
calculation as follows:

- Market size:

o Based on the number of households, average of septic tanks and pit
latrines, actual desludging interval (from household surveyjsket size
value Plis calculated,;

0 Based on theoretical sludgaccumulation rates (0.6 liter/cap.yr. in pit
latrines, 0.3 liter/cap/yr. in septic tank receiving black wastewater), market
size value P2rtheoretical volume of sludge accumulated is calculated;

0 Assuming desludging interval will be more frequentreguired: 1 year for
pit latrines, 2 years for septic tanks,ojectedmarket size Bis calculated.

o Based on the data from surveys at desludging enterpiisember of trucks
x number of trips per yearactual sludge volumeél is estimated.

o For crosshecking, C2, actual sludge volume emptjethased on the
secondary data (available reports, etis.presented

For P1, P2, P3egtic tank sludge from neresidential customers is calculated
as 10% of the amount from households.
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At the same tine, coefficient 0.9 is applied for the amount of sludge emptied
assuming only 90% of sludge is emptied every time.

For C1, coefficient 0.9 is applied, assumping right type of car is sent for
desludging, and 90% of tanker volume is full per each run.

Acording to the traditional Asian religous and customs, people do not empty
their pits duringfirst week, especially on the 1st and 15th days of the lunar calendar
month. They do not empty the pits also in the second half of December, and whole 2
first months of the lunar calendar. Therefore, number of feasible working time of each
enterprise is 9 months per year, 28 days per month.

Since the survey was not conducted for all desludging enterprises in 3 cities, the
actual collected sludge amount is estimated taking average number of trucks, truck
volume,feasiblenumber of trips per year, and total number of active enterprises in the
city.

3.4. Financial Analysi®lethodology

The Figure 3-2 presents logic flow chart of financial analysis of the studyhe data
collection through spread sheet to the FSM service providers to fill in, plus additional interview
and cross checkingpompany financial reports, allows the financial expert in the team conduct
the financial analysis of each developed scenario.

Current status of the enterprise Income statement includes the following parameters:
Expenses L@bor osts; Operation and maintenance costs for desludging, transportaion,
dumping or composting; Trucks, equipment and fixed assets costs); Revenue; Profit (Loss).

The following assumptions have been made during calculations:
- Inflation rate is 11,75% (as average inflation raterdag 3 years in Vietham) (GSO,
2010-201D);

- Exchange rate: USD 1 = VND 20,600 (Vietcombank, 2010);

- Depreciation:
o0 5 years for second hand trucks;
0 10 years for new trucks;
o 20 years for fixed assets (office, workshop, etc).
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Firmdés activity Future Market Analysis

FSM activities Other activities
(businesses)

Other
Amals A g o0&M d Business A v
n | ts an Xpens n .
alysis of Assets expenses a Future FSM Other services

Sources firmbdbs in . .
City market (number || in each scenario
l l budget of STs)

Current Money Flows and Collected Treated Reused
Benefit/Cost Ratio sludge sludge sludge
l volume volume volume

.

Future Money Flows

|

IRR, NPV, BCR in each
scenario

|

Suggestions and
Recommendations

Figure3-2. FSM Business Analysis Algorithm

3.4.1. Business cases assessment

At first, analysis of current status of business ha®rbeonducted for all surveyed
enterprises. From where, different business ddwepment scenarios have be developed
followed with further money flow analyses. The following scenarios were considered:

Hanoiand Ho Chi Minh i/
1 Current hcome statement is being analyzed for the surveyed enterprises. A major FSM
market is being taken by the private enterprisBsiblic utility (Hanoi URENG@®Ho Chi
Minh City CITENQG® just responsible for desludging of public toilets.

All sludge empéd byHanoi URENCO 11 (HN.01) &SIdENCQHCM.01)is brought into
landfills for treatment and composting. lllegal dumping is still not being controll®8% of
sludge emptied by private enterprises in Hanoi is not brought to the right landfills, while in
Chi Minh City, there my 30% of sludge emptied by private enterprises is brought into
composting siteln Ho Chi Minh City,neptiers paya fee to the Hoa BinhFertilizer Company
who is making compost and selling.

1 Scenario 1:Existing situation is being kept. Based on income statement from the
scenario 1, the financial projection is being made for the next 5 years.

For financial analysis with 5 year projection for enterprises, the following assumptions
have been made:
- Inflation rate, based on average CPI for the last 5 yea¥detnam 11.75%l/yr;
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- Expenditures for the FSM activities will increase based on applied inflation rate;
- Tariff will increase for 10%/yr. Increase of desludging tariff is based on the practical
acceptancdrom the market.
- Depreciatiornvalues
o New truck and equipment: 10 years;
o Old, second hand trucks and equipment: 5 years;
o Building and other fixed assets: 20 years.

1 Scenario 2:FS dumping is being more strictly controlled. In order to let private
enterprises bring pumped sludge into the centralized treatment sites, the city pays
more efforts in environmental inspection, and, providescouragingfees for each
cubic meter of sluge brought to the site. Analysis is being made for the next 5 years.
Amount of money paid by the city budget for each cubic meter of sludge is calculated.
Assuming the market size for each enterprise stays the same, number of trips per truck
per day stayshe same.

Payment for each cubic meter of sludge brought into the centralized treatmentaitde
done by the city authorityor, if applying full recovery principle at the demand side, ban
converted as additional fee paid by the household usingudigghg service.

1 Scenario 3iIn order to keep profit while sludge is being brought into designated
dumping or treatment sitg, the scenario 3 is looking at the case when private
enterprises utilize maximum capacity of available trucks. Maximum numbeipsfoer
daychosen is 4 as average number. The city can provide support to the enterprises by
setting up the rule for FSM, forcing households to empty the tank under the schedule.
(Onceper 2 years)No additional payment will be made, neither from thiggcnor from
the households, besides increase of desludging fee due to inflation, is considered in this
scenario.

In Vietnam access to getting loans from the commercial bank is not easy for the small and
medium enterprises. Complexity in administratipeocedures and difficulties in mobilizing of
legal properties for mortgage are key barriers. Besides, high interest rates of the bank loans
due to hot growth of the real estate market create significant pressure on any other business
proposal in getting lans. Some small and medium enterprises are looking for unofficial loans
in the black market which are much easier to get, though the rate are very high (in average 1%
per day for the short term loans), and this type of loans has a very high risk.

In this study, despite of above mentioned barriers, the team has workeatbar
scenario®f 1a, 2a and 3drom the developed scenarios of 1 and® The additional scenarios
of financial analysis were for all private enterprises in Hamoi Ho Chi MiniCitywhere they
were accessing bank loans for running the business. In those cases, bank provided 70% of
value of the trucks purchased under the Interest rates of 18%l/year. The rest 30% have been
paid from the own capital of the enterprises.

No bank loas were considered for the stat@wn enterprises.

Hai Phong city
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1 Current income statement is being analyzed for all of the surveyed enterprises. A major
FSM market is being taken by the Hai Phong Sewerage and Drainage Company (HP
SADCO). Scheduladusehold desludging is taken by HP SADCO and paid by part of the
collected wastewater fee. Besides, HP SADCO also provides desludging service and
collects fees from other customers. Private enterprises provide FS emptying service for
a small part of the ity market, and more active in peudrban and rural areas. lllegal
dumping is still practiced.

1 Scenario 1Based on income statement from the scenario 1, the financial projection is
being made for the next 5 years.

As commitment by Hai Phong city withettWorld Bank, wastewater fee will be increased
from current 15% surcharge to water bill, up to 20% surcharge in 2012, and 25% surcharge in
2015.

Since the Hai Phong city has handed over the FSM task to the HP SADCO and the city is
trying to improve thismodel, the business of private enterprises in the urban areas is
considered as a small and temporary activity. No further scenarios have been considered to
private enterprises to expand their business. Results from analysis of other scenarios could be
leamt from similar cases of Hanoi and Ho Chi Minh cities.

Proposal for an improved model of FSdcenario B
Scenario B will be analyzed for one from studied areas where improved FSM model is
recommended.

4. RESULTS AMINALYSIS OF URBAN FSM PRACTICE

4.1. Situational analysis of extraction/transportation
4.1.1. Hanoi city
4.1.1.1. Demographicof Hanoi

Hanoi is the capital city with the largest area and second most populous of Vietnam. In
the Red River Delta, Hanoi soon became a center of political and religiousfraghtthe
beginning of Vietnam's history. In addition, Hanoi is a center of culture and education in the
country. After expanding the administrative boundaries in August 2008, Hanoi has an area of
3,324.92 kmz?, including 1 town, 10 urban districts andrdi&l districts. Hanoi is one of the
two economic centers of the country. In 2007, the city's GDP increased by 12.1%, total export
value meet over 4 Dbilion USD, total revenue of about 45,709 billion VND
(www.hanoiportal.gov.vn2010).

During the 1990s, with the suburbs of urbanization gradually, Hanoi's population has
increased steadily, reaching 2,672,122 people in 1999. After expanding the administrative
boundaries in August 2008, Hanoi has 6.233 milliorppeeand came into top 17 capitals with
largest area in the world. According to the Census done by the General Statistics Office (GSO)
April ', 2009, Hanoi's population is 6,448,837 people.
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Now the population density in Hanoi as well as before ékpansion of administrative
boundaries, not equal between the urban district and rural area. Across the city, the average
population density 1,979 people/km2 but in Dong Da district, the density of up to 35,341
people/km2. Meanwhile, in the suburban disits such as Soc Son, Ba Vi, My Duc, density of
1,000 people/km2. The difference between urban and suburban also demonstrated in living
standards, health conditions, education ... According to tfeApril 2009 statistics, Hanoi has
2,632,087 urban resides, equivalent to 41.1%, and 3,816,750 rural residents, or 58.1%.
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Figure4-1. Map of Hanoicity
- studied area (districts of old Hanoi, before 2008 expansion

4.1.1.2.  Drinking water supply coverage

The oldHanoi citadel has 12 medium and large water treatment plants providing about
500,000nY/day. Groundwater is a only source for the major part of the city. Besides, there are
hundreds of selsupply, groundwater source based, srsdble water supply systems
operated by different organizations, and, thousands of houselsclile groundwater wells.
Satellite urban districts and towns equipped with centralized water supply systems are Ha
Dong and Son Tay.

Recently, combating with groundwater shortage, the ditgs built a new water
treatment plant (Song Da) taking raw water from Hoa Binh hydropower plant reservoir. The
capacity of the Song Da plant is 200,008day, providing water for the western part of the
city and. In future, a larger part of pasrban ares and satellite cities will be provided with
water when the capacity of Song Da will be increased up to 600,3@ay and the pipelines
will be expanded.

Total capacity of water supplied in Hanoi from both ground and surface water sources
is about 78000 nt/day. In order to meeta demand of 1,233,000 Fday from the whole city
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area,an existing groundwater treatment plants will be upgraded, the Song Da capacity will be
expanded up to 600,000 ffuay. Besides, there will be two new water treatmeplants, with
capacity of each 150,000%day, taking raw water sources from Red and Duong rivers.

In the area whereas centralized water supply does not cover, the population have to
drill individual wells, or, to use other water sources, including ratewasurface water
sources, or, in some cases, to purchase water from vendors.

The water supply coverage from the whole Hanoi area is given in the Taletie
studied area (14 old Hanoi districts), the total centralized water supply coverage is estimated
80%. Besides, 1% of population is using piped water from public tapes, 18% of population is
using groundwater source, and 1% is using other water ssurce

Table4-1. Water supply coverage in Hanoi city (% of population)

9 od| 5 old peri 8 new districts| Me Linh The
P Ha Dong Son Tay (from former| district (from
No. | urban urban - ) whole
L L district town Ha tay| Vinh Phug .
districts | districts . . city area
province) province)
1 96 15 90.8 72 1 1 38.5

(Source: Hanoi Water supply company, 2010

4.1.1.3. Sanitation coverage

Toilets: Approximately99% ofurban households have toilets. In the old urband periurban
districts, about80% of households have septic tardesd connection to the city seweMost of

septic tanks (99%) receive black wastewater from toilet only. After septic tari¥ack
wastewater and untreated grey wastewater go to the connected combinedesmye and
drainage system. The other 19% of population are not connected to the sewers. Types of toilet
in those households include septic tankd, latrines, ventilated improved pit latrines, septic
tanks followed by soak pits, pofiush toilets or sulbh, etc. The population without toilet in

old Hanoi is 1%Hoan Kiem District rasdowest ¥ QigietQ Q & iboufil®®a df hauseholds
have tosharethe public toilets with other households.

In this study fecal sludge is consideredadistypes of humarexcreta collected from
urban onsite sanitation systems, including wet and dry systems, and private or public toilets.
These elements of osite sanitation should not be confused with the piped wastewater
collection system.

Wastewater treatment. Wastewaer from toilets in urban areas flows through septic tanks
and discharge into the drainage system. Accordingptevious studies, 8& of households
connected to sewage system$he restshave separate sanitation facilities, includirsgptic
tanks dumping vastewater directly to the soil, soak pits, or open canals and lakes

Hanoi Sewerage and Drainage Compafil SADCO) is thBublic utility (State One
member Company limited) responsilfiar wastewater management in the city. The company
provides sewerage and drainage services for ifgigr core areamostly for the sewers along
named streets, open canals and lakes, as well as core drainage and sewerage facilities such as
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wastewater treament plants, pumping stations, ettMajorly HNSADCQ@urrent functionis to
provide operation and maintenance (O&M) of the sewer network in the city to alleviate
localized flooding in the city during rainy season.

Services in the new urban expansionpari-urban areas are provided through special
service contracts with local authorities.

Drainage and sewerage network in the urban living quarters and in the alleys are
maintained by the local authorities and local communities.

Total capacity of treatesvastewater plants in Hanoi are 13,000/day, making 2% of
the total wastewater flow from the old city.

Solid waste collectionAround 6,200 tons of solid waste is generated from the city every day.
At present, collection serviseprovidedby the HanoiUrban Environmenttdte One member
Company limited (HN URENCO) cd@ of the solid waste generated fronhe citadel part

of Hanoicity. Therest iscovered by nearly 3frivate enterprisa. In the citadel, about 95% of
solid waste is being collected. time periurban districts, the collection ratio is about §&¥0%.
Particularly in Soc Son district ranges lowest garbage collection, ofdpl&&tion ratio of the
industrial waste is 8§ 90%. Nam Son landfileceives most of waste from the old Harawid
surrounding areas. Cau Dzien composting plant receives market waste and fecal sludge from
public toilets from where compost is produced. Other landfills dtmn Son (Son Tay town),
Nui Thoong (Chuong My district). Besides, Seraphin plant (Son Tay igogorting out solid
waste and making fuel block8verage increase rate of solid waste in Hanoi is about 15% per
year, threatening full filling of the dumping sites. Hanoi is urgently looking for other solutions
for the solid waste treatment and dispdsa

4.1.1.4. Institutional and legal framework

In Vietnam, at the central level, several agencies are responsible for issuing and guiding
the implementation of policies for the development of water supply, drainage, and sewerage
infrastructure. While these agencies are aware that septage collection disypbsal is a
problem in the country, they have taken no steps to provide guidance at the national level.
There is no information on FSM neither in Decree 88 (Urban and industrial wastewater
management) nor in Decree 59 (Urban and industrial Solid Was&esgement).

t I NIAOdzE F NI @ Ay D2 @S NY Y-Gh/raglatingadniniéiatve b 2
fines in the field of safety and social order, an Article No. 9 contains statement relating to the
content of fecal sludge: "fine from 100,000 to 300,000 \MbiDdropping of fecal sludge during
OGN yaLRNIFGA2Y Ay GKS /AGe 2N y20 YFAYOdFAYyAy

Ministry of Construction (MOC): The MOC is responsible for establishing and
implementing policies on sanitation and wastewater infrastructure e tcountry. In
particular, it develops infrastructure for flood control, water supply, sanitation, and
wastewater programs and plans; establishes national and sector codes and standards on the
technical and economiaorms for the design, construction, andaintenance of sanitation
systems; and guides, instructs, and monitors the implementation and adoption of these plans
YR O2RS&a® C2NJ YIye 2F GKSasS FTOUAGAGASasE Al
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Committees, although the division of labdetween MOC and the provincial agencies is
unclear, and sometimes undermines policy implementation.

Ministry of Health (MOH): The primary responsibility of the MOH is to issue standards
on drinking water quality and sanitation in rural areas. It hastteni guidelines for the
development of toilets and septic tanks in rural areas, and also conducts awareness campaigns
in urban areas to raise local understanding of the relationship between water quality and
health risks.

Following a cholera outbreak inaHoi in April 2008, an MOH official commented that,
G¢KS aSgl3aS FNRY &aSLIAO dryla Fit2éa Ayaz 0
RAFFSNBY (G LlzN1}2aSasxs &adzOK a gl akKiAy3a F22RI
with

MOC, MOH is now updag national codes on the design of septic tanks.

Ministry of Planning and Investment (MPI) and Ministry of Finance (MOF): The MPI is
responsible for making sure the country reaches its national targets for sanitation; in
coordination with MOF, it arrangeeffective financing for sanitation programs approved
by the central government. The MOF sets tariff frameworks in cooperation with the MOC to
guide, check, and monitor tariffs and fee collection.

At the local level, the responsibility for water and gation service provision is
YFYylF3SR YR O2yiUNRftSR o6& (KS LINPOAYOALIT t
Department of Construction (in most of provinces) and Department of Transportation and
Public Works (in case of Ho Chi Minh city). The pralimmvernment control budgets and
tariffs, ordering the public service State Gmember Limited Companies to provide services
and retain equipment relevant to drainage, wastewater and solid waste management
activities. The Government is aiming to reducegymment subsidies to the public companies
and eventually combine water supply, sanitation, and drainage companies into one company
in smalt and mediumsized citiesGovernment Decrees 67 (2003) and 88 (2007) respectively,
require all cities to charge a astewater fee to raise revenue for urban environmental
protection. Currently, the public service companies are responsible for collecting a 10% fee on
all water bills. Besides Ha Long, Hai Phong, and Da Nang where World Bank projects required a
cost recovey component, however, few cities have implemented this charge, fearing public
opposition. Even so, the World Bank estimates that a 10% charge would not be sufficient to
cover septage O&M costs. There is only in Hai Phong city where the government kasedcr
the wastewater un to 15% and allowed the Sewerage and Drainage Company to use part of
this funding for the scheduled desludging (since 2005).

Recently within the German Wastewater and Solid Waste Management Program
providing wastewater and solid ws infrastructure and capacity improvement in 10
provinces in Vietham (200& 2011and beyond the Soc Trang province authority has set up
the new wastewater tariff in the Soc Trang city where wastewater tariff is ranging from 32 to
52% of the water fee deending on the type of users (domestic, commercial or industrial).

The most common public desludging service provider is thban Environment
Company YRENCD These companies operate the landfill,oin some cases, wastewater
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treatment plantsin the cty. Besides, there are umber of private enterprises thatare
providing desludging service in the citieBhe national government is in the process of
equitizing a number of publicly owned compani&sjuitization has thus far been adopted for
fewer than 10provincialwater supply companies, and some URENCOs. While public service
companies have the engineering, environmental, and planning staff to improve their septage
management services, they require additional training in desludging services. These @snpan
have little managerial autonomy, and therefore, little accountability to meet or improve
a0 YRINRaA®P CAdNIKSNY2NB> GKS t20Ff tS2L)X SQa
cost recovery for O&M, much less capital investment reserves Tkah Xuan. 2005). As a
result, many URENCOs tend to take a passive stance towards service provision and expansion.

PrivateFSMService Providersthere are40 private enterprisesto provide desludging
servicesn the Hanoicity. Many continue to illegally dispose septage.

Figure4-2. The car with fake Hanoi HSDC logo has been caught when illegally dumped fecal
sludge to the city seweat the central street
(Sourcewww.vnexpress.netSeptember 8, 2011)

Public Awareness and Willingness to Pdyxpanded media coverage of tle@mvironmental

police catching desludging companies illegally dumping septage, and scheduled desludging
efforts may be increasing public awareness of the need to manage household septic tanks.
With current GDRn Hanoi(around US[1,900 per capita per year)a cost of USR0 ¢ 40for a
desludgingof a householdseptic tank could still be a costly expense for many households.
Besides,dw tariff structures and unwillingness to adopt the regular wastewater fag tmade

it difficult for citywith septage treatnent facilities to maintain.

Legislative documents related to the FSM activities:

- Environmental Protection Lg&005.

- Water Law 28 May, 1998.

- Land Law 2B November 2003.

- Strategic management of urban solid waste and industrial parks in Vietham to, 2020
issued by Ministry of Constructid2010)

- Decree No. 59/2007/NIZP on management of solid waste.
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- Resolution No. 41 of the Politburo dated 15/11/2004 on environmental protection during
the period of accelerated industrialization and modernization of thentry.

- Directive on 23/2005/GTT on 06/21/2005: "To promote the management of solid waste
in urban and industrial areas"

- Decision 2149/QETg dated 17/12/2009 approve the National Strategy for integrated
management of solid waste in 2025, vision to 2050.

- The technical standards, environmental standards, construction surveys of Vietnam.

- QCVNL4:20B/BTNMT:Domesticwastewater discharge standard.

- QCVN 24:2009/BTNMT: Industrial wastewater discharge standard.

4.1.15. Flow of money chart for FSM transactions

Money fluxes are illustrated ifrigure 4-3 and Figure 4-4, for public utility and for
private enterprise, respectively. For a public utility of Hanoi URENCO (HN.01) the only FSM
related activities and money flows are considered. For a private ensgespthe money fluxes
are less since the enterprises less scope of work. A major percentage of private enterprises
only focus in the FSM service.

Municipality Farmers
Depreciation of Depreciation of
Trucks ‘I I Equipment
- — Insurance costs R R e
g for trucks 4 h
f License ) { )
Operation Tax / & i
@ FS Emptying + Treatment Enterprise

| AT f suction and f /7 FsTreatment Personnel costs
Personel costs e IS Y \ transportalllon © 5 )\ Costsin Cau Dzien
y | Emptying Tariff | ~._fram public toilets - A

Emptying Tariff | . —7 -
ET . Hanoi
I Households URENCO

Revenue from Order
" byCPC +collected Envi. Fees 5

Public buildings

Hanoi City
People’s Committee
{CPC)
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Figure4-3. Flow of money chart for FSM transactions at Hanoi URENCO

Municipality
Depreciation of /,-f-—l_ : _—-—h.h____\.
Trucks & other assets / Registration costs \\_
{ Licensing fees ]

/
\“‘m Revenue tax __'/

T

Operation Mechanical
& Maintenance Costs Emptier Benefit

Personnel Costs Emptying fees Y
N s

Households

Figure4-4. Typical flow of money chart for FSM transactions at private enterprise

4116. FSempAy3d o0dzaAySaa 26ySNERQ LINRPTALS

The public work enterprisecalled Hanoi Urban and Environment One member state
Company limited (HandJRENCYs responsible focollection, transportation and treatment
of domestic, commercial, hospital, industrial and construction wastes in Hanoi city. Besides,
the Company has number of other activities such as: providing of cleaning service for houses
and publc work places; waste recycling; manufacturing of mechanical products, specialized
equipments and mechanical transport vehicles; consultancy, design and construction of civil
and industrial works; professional training, technology transfer in urban envieomrfield;
Materials and equipments import, export; Doing business in real estate business, office for
lease; Labor export. The Companies has 14 branch enterprises. Cau Dzien waste treatment is
one of its branch enterprises responsible for sludge colle¢tizaste collection and treatment
for compost production, and land filling of inorganic waste. Fecal sludge desludged by Cau
Dzien enterprise is mostly from public toilets from the Hanoi city territory. Solid waste brought
into Cau Dzien is mostly from tlogy markets.

Fecal sludge management is not a major business of Cau Dzien enterprise, the income
from desludging service and from sale of compost product does not cover the plant expenses.
Hanoi URENCO has to provide partial subsidy to Cau Dzien.

Out of 40 enterprises dealing with FSM, the following enterprises took part in the
surveys (able 4-2).

Table4-2. List of FSM enterprises took part in the survey in Hanoi city

, Truck FS business
Ll Company’s name number Company type classification
HN.O1 Hanoi urban service and environment 5 State own, one Large
' JSE; Cau Dzien composting plant member Co. Ltd. 9
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(URENCO 11)
HN.O2 HNQZ: Hanoi Urban Service and 1 Co. Lid. Small
Environment
HN.03 | Hanoi environment service 2 Co. Ltd. Medium
HN.04 | Hanoi Urenco Technical company 3 JSC Medium
HN.05 | Hanoi Urenco Nol 4 JSC Medium
HN.06 | Hanoi Environment Company 3 JSC Medium
HN.O7 | Thanh Xuan Hanoi URENCO 3 JSC Medium
HN.08 | Hanoi URENCO 3 JSC Medium
HN.09 | URENCO SERVICE 3 JSC Medium

For the surveyed private enterprises providing desludging service is their major
business. Some of enterprises have additional income utilizing purchased truckshéor
activities such as emptying and transportation and dumping of industrial waste, construction
waste, etc. Number of owners, managers and key staff of the private enterprises used to work
for the Hanoi URENCO or Hanoi SADCO. This shows desludgingiirsd¢amns a profitable
odzaAySaa ¢gKAOK YIF & I {dN) ileavedbewalk &nd ® iR themii K S G

4.1.1.7. Household survey results and analysis

This paragraph discusses about results from the surveys at 300 urban and 100 peri
urban households (HH) Hanoi. Surveyed households are distributed ambigirbanwards
and 232 periurban communes out ototal 232 wards and communes of old Hanoi (before
2008expansion.

3 - o F
s v o i
> at 3 a vosvewa
mone (2 N X y *1;7 == e
= =y Al - AT = n’\/
de e doleNgt & 1 3 S R o °

Figure4-5. Location of wards (marked as red stars) participated in the HH sumeyanoi
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Figure4-6. Location of communes (marked as green stars)
participated in the HH survey, Hanoi peurban area

Number ofsanitation facility users per HHseeTable 4-3)

Table4-3. Number of sanitation facility user per household

Number of persons per HH| No. of HHs, urban Hang No. of HHs, perurban Hanoi

< 5persons 185 42

From 5to 10 110 56

> 10 persons 5 3

Number of surveyed HHs 300 101

Average, urban or petirban 4.5 51

Average, urban + petirban 4.7
Income

According to the Decision 09/204QD-Ttg of Prime Minister, Poon urban areais
considered household with incomess than VND 500,000 (USD 24.3) per person per month,
Poor in rural area: income less than VND 400,000 (USD 19.4) per person per month. Close to
poor is a household with income from VND 501,000 (USD 24.3) to VND 65038D01.6) in
urban area, from VND 401,000 (USD 19.5) to VND 520,000 (USD 25.2) in rural areas. Some
cities like Hanoi and Ho Chi Mir@ity have their own poor and close to poor household
classification, since those cities have highest GDP per capitaatethpith all other provinces
in Vietnam. Table xxx provides more details on poverty classification of the households in
Vietnam. This Decision has been in force from January 2011, and set up for the period of 2011
¢ 2015.Therefore, economic status of tlerveyed HHs in all 3 cities has been analyzed based
on the mentioned classification.
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Table4-4. Classification or poor household in Vietham

Income,

Income,

VND/cap.month USD/cap.month Income,VND/cap.month Income, USD/cap.month
Location Urban Rural | Urban Rural Urban Close | Rural Close UGEET: Rural Close
Close to
poor poor poor poor to Poor to Poor Poor to Poor
. 501,000¢ 401,000¢ 24.3¢
Vietnam | 500,000 | 400,000, 24.3 194 650,000 520,000 31.6 19.4¢ 25.2
. 751,000¢ 551,000¢ 36.5¢
Hanoi 750,000 | 550,000, 36.4 26.7 1,000,000 750,000 485 48.6¢ 26.7
HCMC 1,000,000( 833,000| 48.5 40.4

(Source: Decision 09/2011/@Drg of Prime Minister)

(@)

Income in surveyed urban HHs, Hanoi city (USD/cap/month)

»

MUrban poor < 36.4
M36.4<Urban close to poor <48.5

48.5< Urban medium < 242.7

W242.7 < Urban high income < 485.4

W Urban very high income > 485.4

A% _—

1%

57%

(b)

Income in surveyed peri-urban HHs, Hanoi city
(USD/cap/month)

0%
28%

f

l 14%

Peri-urban poor < 26.7

M 26.7 < Peri-urban close to poor <36.4

36.4 < Peri-urban medium <242.7

M 242.7 < Peri-urban high income <485 4

M Peri-urbanvery high income » 4854

Figure4-7. Income status of surveyed HHs in Hanoi urban and-pebian areas

Percentage of poor and close to poor HHs in urban areas is much (10% and 9%,
respectively) less than in peurban areas (28% and 14%, respectively). Even though
expenditures for ling in urban areas are more, but different jobs can be found, while there is
much less chance for peurban and rural households. Number of people has to go to the city

for finding job to have additional income, and just get back to the home village irugen
and rural areas for some busy period of farming.

Types of sanitation facilities vs. income

(@)

Types of toilets, urban poor, Hanoi

3%

18%

W Pour-flush toilet + sewer

M Septictank + sewer

W Septic tank + soak pit or open
discharge

W Pitlatrine

mviP

M Mo mix toilet, 1 or 2 vaults

Others

(b)

Types of toilets, urban close to poor, Hanoi

8% 6%

M Pour-flush toilet + sewer

Wseptictank + sewer

M Septic tank + soak pit or open
discharge

WPitlatrine

mvIP

M No mix toilet, 1 or 2vaults

Others
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Types of toilets, urban medium income, Hanoi Types of toilets, urban high income, Hanoi

1%, 0% W Pour-flush toilet + sewer Pour-flush toilet + sewer
1% 42 B 9% u

mSeptic tank + sewer M septic tank + sewer

M Septic tank + soak pit or open
discharge

mPitlatrine

W Septic tank + soak pit or open
discharge
W Pitlatrine

mVIP WVIP

W No mix toilet, 1 or 2vaults I No mix toilet, 1 or 2 vaults

Others Others

(©) (d)

Types of toilets, urban very high income, Hanoi

W Pour-flush toilet + sewer

25%

Wseptic tank + sewer

W Septic tank + soak pit or open
discharge

WPitlatrine

mvip

M No mix toilet, 1 or 2vaults

Others

(€)

Figure4-8. Types of sanitation facilities in urban Hanoi vs. income (GDPca@mper month)

Figure 4-7 shows types of sanitation facilities in urban Hanoi vs. income summarized
from all surveyed HHs. Relatively similar picture of sanitatioegyp observed across all levels
of income of surveyed HHs, where septic tank is still a most popular type of sanitation.
Interesting observation has been found at group of very high income people in Hanoi urban,
where a scheme of septic tank + sewer isyd8%, less than any other income group. 17% of
HHSs is with septic tank, but effluent from this-eite sanitation facility is going to a soak pit or
open land. The reason is the owner can afford to build new houses in expanded area of the
city where dranage and sewerage did not reach yet. High percentage of a scherdéustur
toilet + sewer (25%) also shows high or very high income of the family does not mean
awareness of sanitation is high. This picture is also strangely seen in the high income group of
HHs where 17% of HHs has septic tank + soak pit or open dumping scheme, and 9%asf HHs
no primary treatment step, and wastewater goes directly to the sewer. It is worth to note
there only about 3% of wastewater in Hanoi is treated in centralized wagtwreatment
plants, and therefore, osite primary treatment facilities play very important role in pollution
mitigation for the city environment.

Types of toilets, peri-urban poor, Hanoi Types of toilets, peri-urban close to poor, Hanoi

WPour-flush toilet + sewer WPour-flush toilet + sewer
11%

mSeptic tank + sewer MSeptic tank + sewer

11%
mSeptic tank + soak pit or open MSeptictank + soak pit or open
discharge discharge
MWPitlatrine WPitlatrine

mviP mvIP

W No mix toilet, 1 or 2vaults mNo mix toilet, 1 or 2 vaults

Others Others

(@) (b)
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Types of toilets, peri-urban medium income, Hanoi

W Pour-flush toilet + sewer

M Septic tank + sewer

W Septic tank + soak pit or open
discharge

WPitlatrine

mvIP

i No mix toilet, 1 or 2 vaults

Others

()

Figure4-9. Types of sanitation facilities in urban Hanoi vs. income (GDPgagper month)

Figure 4-9 shows types of sanitation facilities in pemban Hanoi vs. income
summarized from all surveyed HHs. Septic tank is also a most popular type of sanitation.
Compared with poor and close to pohouseholds, the medium income households have
more varieties of toiletypes; especially there are toilets with resource recovery such as no
mix toilets, VIPs. Intensive cropping is a main reason for users to select such types of toilet. A
common pictue of perturban households in most of cities in Vietnam is households are
shifting from pit latrines to convenient potlush toilet + septic tanks.

Desludging service user

3%
4%, 10%

M Urban poor

M Urban close to poor

mMedium

mUrban high income

W Urban very high income

Figure4-10. Users of desludging service

Figure 4-10 shows a major part of users of the FS emptying service in urban areas of
Hanoi is coming from the medium income group (71% of total customers). The stsh@rs
are from urban poor (10%), close to poor HHs (12%), high income group (4%) and very high
income group (3%). This is important to sta proper tariff policyn FSM as well as for other
urban infrastructure services in the city.
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Desludging fee in urban Hanoi, USD/trip Willingness to pay to improve situation, USD/trip
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Urban poor,  Urban closeto Medium Urban high Urban very X X X
Hanoi poor income highincome

Hanoi poor income high income

M Desludging fee, USD/trip B Willingness to pay to improve situation, USD/trip

@) (b)

Figure4-11. Desludging fee and willingness to pay Hanoi urban

There is a trend of increasing of desludging fee among income groups. The more
income, the higher desludging fee is observed. This relatéiset@ize of the tank which in its
turn very depends on the affordability of the household own®imilar picture has been also
seen when the HHs were ask&i©wv much would you be ready to add on the top of the
current desludging fee for the FSM situatiomprovement in the citi Q Q

Desludging fee in peri-urban Hanoi, USD/trip Willingness to pay to improve situation, USD/trip

Peri-urban poor, Hanoi  Peri-urban close to poor Medium income
Peri-urban poor, Hanei  Peri-urban close to poor Medium income

(a) M Desludging fee, USD/trip (b)

EWillingnessto pay to improve situation, USD/trip

Figure4-12. Desludging fee and willingness to pay Hanoi periurban

Medium income HHs in pedrban areas of Hanoi pays also more for the desludging,
and more additional fees, if needed, for improving the situation, compared with the poor and
close to poor households. There are about 30% of asked $4itsW QL & 2 dztoR LINB
ySI20A10SQQ 6KSYy G(GKS&@ gSNB FaiSR WQK2g YdzOK
OdzNNBy il RSaftdzRaIAy3a FSS FT2N) 0KS C{a arildza dArzy

4.1.1.8. FSM emptying practices and technologies usednual and mechanica

Figure4-13 presents sanitation type at surveyed households in urban andybgan areas
of Hanoi city.The most populars a fwater closet type with septic tank (88%)Thescheme of
"septic tank+ sewel is86% % KSNB I & WQaSLIWAO Glyl b az2l 1 LA
Latrine pit types are around 4%mnd majorly used in the penurban areag10% of perurban
HHs) There are 8% of population natsing FS emptying service including 5% of HHs with
direct sewer connection (without septic tank), 2% of mo mix toilet, and 1% without toilet
facilities.
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WPour-flush toilet + sewer B Pour-flush toilet + sewer

WSeptic tank + sewer W Septic tank + sewer

W Septic tank + soak pit or open W Septic tank + sozk pit oropen

discharge discharge
mPitlatring W Pitlstrineg
mVIP mVvIP

W No mix toilet, 1 or 2 vaults M No mix toilet, 1 or 2 vaults

W Others W Others
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Hanoi, urban + peri-urban

2% h % 1% WPour-flush toilet + sewer

2% M Septic tank + sewer

W Septic tank + soak pit or open
discharge

WPitlatrine

mvIP

W Mo mix toilet, 1 or 2 vaults

W Others

T m6%

(©)
Figure4-13. Sanitation types irHanoicity

Using the surveyed results and the total population of Hanoi in the studied Hrea,
number of HHs using desludging servigs been calculate9,149 of those who have pit
latrines, and 430,638 of those who have septic tanks.
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Figure4-15. Septic tank construction foa public bulding

Average latrine pit volume in Hanoilis3 nt; average cesspool, holding tank volume in
Hanoi is 1.8 r(data gathered from the field survey).

High groundwater table and limited space in dense population areanain reasos of
small size of pit latrines in Hanoi area. Users have to desltiidgits frequently. Some of
them reuse emptied sludge from pit latrines after-composting with agricultural waste for
few months (see paragraph 4.1.1.10).

The size of the pit or the tank was among questions at the surveys. However, many HHs
could not answer. Septic tanks are often built underground, surrounded by the house
foundation. The floor tiles are on the top. Many households even doewve the access to
the tank. Some of HH owners even do not know where exactly their septictank

The stuly team uses another way to calculate the average value of the tank size, based
on survey datas follows

Tank volume €PT UC/ LC

Where:
- CPT: Cost per trip paid by the household (from household survey);
- UC: Unit cost charged by the emptier (fr@mterprise survey);
- LC efficient considering emptiegtolume of sludge 80...90% of actual tank
volume(LC = 0.8...0.9)

Calculated gerage septic tank volume in Hanoi is 2.6 m

Table4-5. Septic tanksize calculation, Hanoi city

No. [Parameters HN.01 [HN.02 [HN.03 |HN.04 |HN.05 |[HN.06 |HN.07 |[HN.08 |HN.09 |Average, private Co.
1 |Number of trucks 5 1 2 3 4 3 3 3 3 2.8
2 |Average tank volume 3.7 | 25 | 25 | 267 | 2.75 3 2.67 4 2.5 2.8
3 |Average trips per day 8 3.5 6 2.5 7 9 9 8 10 6.9
4 |Unit cost, USD/m3 13.6 | 126 | 12.6 | 13.1 | 12.1 | 126 | 9.71 | 11.2 12.2
5 |Cost paid by HH, USD/trip 28.1
6 |Average septic tank size, m3 2.6

Criteria for service selection, Hanoi urban area Criteria for service selection, Hanoi rural area
1%
0% 6% 3‘36/_0% 0% 5%
‘ H(1)Price
12% 31%
W (2) Availability
‘ 46% M(1)Price
14% W (3) Quality
M (2) Availability
N M (4)Licensed
(3) Quality

H(1)&(2)
m(1,)(2),(3) &(4)
(1)&(3)
(1),(3) & (4)

() (b)

Figure4-16. The criteria to choose a desludging service provider

M {4)Licenzed
B(1,)(2), (3] & (4)
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Figure4-16 presents the criteria for selection of the desludging service provider by the
households.In urban area, where service is always available, users select price is a most
important criterion. In perturban areas due to limited number of demand and long travel
distance, the service provider may refuse to travel. The-pdran customers select the
availability as the most important criteria. Having or not having license is not a concern for the
users. Quality of service is & Beason for service selection.

4% How to pay for service?

6%
mOnce
\ M By batch

B When | have money

MW Others

Figure4-17. How to pay for F@mpty service

Desludging fee, Hanoi urban Desludging fee, Hanoi peri-urban

16%

a%
W From 500,000
W From 500,000
_ W<500,000

W< 500,000 3%

W ranual 729%

m Manual

N W No answer
W No answer

(@) (b)

Figure4-18. Cost for empty service

Figure4-18 presents overview of desludging fee in urban and+joebian areas of Hanoi
based on the HH survey result®i most of cases the desludging fee is higher than VND
500,000 (USD 24.30yolume of septic tanks in urban areas is mostly more since septic tank
size mostly depends on the size of the house, which relates to the economic status of the
household owner,aR Yy dzYo SNJ 2 F dzaSNE P WQb2 |YyaAsSNRQ 27
who never emptied the tank, or, do not remember how much did they pay for the emptying
service.

Cost acceptance

HYes
HMNo

W Mo answer
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Figure4-19. Satisfaction of usemsith current FS emptying fee

Quality acceptance

6%

HYes
M No

W No answer

Figure4-20. Satisfaction ofusers with F@mptying service quality

Figure4-19 and Figure4-20 show equal percentage of acceptance of the users, urban
and perturban, at the emptying service cost, and quality of the service. 91% of users accept
the current fee for FS emptying. 81% of users accept the FS emptying service quality. There are
T dzZNBFy dzaSNEZX 2dzi 2F wmdod dza SNBE Atyor einptying is  LINE |
KAIK® oc dzNBlyYy dzaSNBR FNRY G2GFrf pm 3 @S GKS
FyagSNRQ Y2aidte OFYS FTNRY K2dzaSK2fR ¢gK2 RAR

Desludging interval

W % Never emptied
W% Do not know

M 2-3times [ year

MW Once peryear

10% M Once every 2 years
W Once every 3 years
W Once every 4 years
M Between5 - 10 years

Ower 10 years

W Others

Figure4-21. Frequency of fecal sludge empty Hanoi

Figure4-21 shows that the emptying frequency of once fof 10 years occupie§4% of
the total surveyd households About1% of households emptied twice a yedhoseseptic
tanksprobably werebuilt very small, or, overloaded he average desludging interval of septic
tanks in Hanoi is 6.2 years.

Do you care where and how FS is disposed?

67

HYes HNo
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Figure4-22. Awareness of FS disposal after emptyimgHanoi

Most of the households seem do not care where their fecal sludge will be transported
and dumped or treated. Awareness raising activities in FSM need improvements and more
efforts in the near future.

Range of tak volume of trucks at Hanoi FSM service providers is from 1706tm°.
Large volume trucks are often used for desludging of septic tanks from offices, commercial
complexes, factories and construction sites. They are also used for other psrpesides FS
emptying. Smaller volume trucks are mostly useddesludgingor households.

Different types of trucks are used: brandy new truck, imported; brandy new specialized
truck, locally made based on the imported car chassis; second hand gestimlick; second
hand truck converted from old car chassis.

Except one enterprises of the Hanoi Urban Environment Company (Hanoi URENCO 9)
who manufactures brandy new specialized truck, based on the imported car clEigsie
4-23), there is no other specialized sludge emptying truck in Hanoi. However, there are
number ofshops selling imported trucks from Japan, Korea, China, etc. Numbszabfanical
workshopsin Hanoi can alsmake tanks and truck accessories under order.

Error! Reference source not foungbresents some products of Hanoi URENCO 9. The
enterprise manufactures sludge emptying and transportation trucks with volume from 2 to 7.6
m® based on imported chassis of HINO trucks.

www.urenco9.com

Figure 4-23. FS suction trucks of Urenco Hanoi

¢Fry1SNaR OFy ©0S SYLWASR 0@ WQaStT RdzYLAyS3
designed. However, conventional method for tank emptying among FS emptieysgisavity
via discharge pipe. Modern tankers can be provided with pressured emptying (fer faxl
more complete emptying).

Sludge pumping is operated, either by the truck engine, through transmission system,
or, by separatemotor - vacuum pumpsystem(power take off¢ POT system{Figure 4-24).
Trucks can be specially made from the factory, or, based on the new ordmsesisithe
tanker, pump and accessories amounted at the workshop. Typical sludge emptying truck
shown in Figure 4-24 has been made from cheap, old chassis of an East German car IFA
(1980s). Since maximumfelspan of the truck is 25 years according to the Vietnamese
regulations, many trucks are being converted, or parts of them are utilized in different ways.
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Figure4-25. Truck with separate vacuum pump at work

Separate &cuum pump ismounted on most of small truckgless than 2 rhtank
volume) The reason is small trucks hasesmall engine not suitable for sludge sucking and
pumping. Small trucks are used for emptying of sludge from small septic tanks, and, for the
caseswheri | NASNJ & NHzO1 a O Iriguei-26-pfesedtsiagtypidalvaciuPumip I y | d
with Honda motor mounted on the small truck (2tank volume) in Hanoi city. Additional
investment is required for a motor, but, the operators confirm they are consuming less

gasoline (L ¢ 0.2 L/m®) than the case when sludge pump is connected with the car engine via
transmission mechanisn®@ ¢ 0.3 L/m°).
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Figure4-26. Small truck with separate vacuum pump mounted

Error! Reference source not foundpresents atypical LIN2E OSRdzNBE 2F 2y S
Customers contact service providers mostly by telephone E8lIservice providers advertise
their service on local newspapers, or stick le@flon the walls, street lamps, etc. Some
enterprises even have 8 4 telephone numbers as they want to collect more calls than
competitors. Call receiver often play a role of negotiator, where he/she is asking the HH
location, approximate volume of the m&, and offering a price. He/she should also know
availability and schedule of work of each truck at his/her enterprise, and agrees about the
desludying time with the household owners. Telephone and address of customers are
important information to be recaded. In case negotiation (1) is successful, car is being sent as
scheduled. In some cases, when customers do not have such information as exact tank
location and size, methods for accessing to the tank, etc. the service provider is sending a
person to chek the site the access road, desludging possibiliyd, at the same time,
negotiate with the household owner. After that, car is being sent under agreed time.

In many cases, septic tank was built without access covers. The emptier should drill the
corcrete floor to make a whole (100mm diameter in average) for accessing of suction pipe to
the tank. Suction pipe diameters are often ranging from 50 to 200 mm. Concrete floor drill and
associated construction materials is often available by the FS operators

A driver and a helper are often making a team for desludging. However, 3 persons are
needed when site or access road needs to be checked out, and when the floor needs to be
drilled through.

After accessing of the suction pipe to the tank, pumpingcpss startsFactors often
affecting desluding time are volume of the tank, capacity of the suction pump, distance from
the car to the septic tank, type of motor and pump used efithe whole desluging period
starting from truck arrival to the moment when the truck is leaving is ranging #0min. to
60 min. If return travel time to the dumping site is calculated, the whole cycle is ab®qt
120 min.

Manualinterfering/ ‘€=======-= i
addingwater

| Cleaningout & packing ‘

‘ Payment ‘

v
‘ Transportation ‘
|
v ¥ v
‘ Sellingto farmers H FSTP H Dumping ‘
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Figure4-27. TypicalLIN2 OSRdzNBE 2F 2y S WwWQC{ RS f

Most popular FS disposal way by private enterprises in Hanoi is illegal dumping.
O9YLIWWASNE 2FGSYy FTAYR LIXIFOSa Ift2y3 OAleQa KAIFk
dump the sludge and hide from the public. Only a very small portion of the FS (4%, see
paragraph 4.1.1.10) is being sold to the farmers for making compost or fed to the fish. FS from
public toilets run by URENCO 4 is sent to Cau Dzien composting plant. Fromvihe same
desludying operators shared that each enterprise have several options of dumping sites, and
they are even changing the dumping sites in the same day, to compensate high risk to be
caught by the police, and higher income from more trips they cakem

4.1.1.9. Overview of all WWTP, FSTP or dumping sites
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Figure4-28. Typical combined sewerage and drainage system in Hanoi city
l

Figure4-29. Location of waste treatment sites iRklanoi citadel
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Fecal sludge collected by the Cau Dzien enterprise (or Hanoi URENCO 4) is mostly from
public toilets. Solid waste brought into Cau Dzien is mostly from thenwikets. The plant
has been built in 1992, and upgraded in 2002 by the ODA loan from Spain. The design capacity
of Cau Dzien composting plant is 13,600 tons/year. Fecal sludge is an additional material which
is cacomposted with separated market organicaste for the composting process.
Theoretically addition of fecal sludge into the composting pile at appropriate sludge/organic
waste ratio provides more favorable environment of C/N ratio and moisture for the
composting process and for having a better dyabf the compost product. The current
capacity of the plant is around 5,000 tons of compost per year.

CKSNBE FINB yn adlFF 2F (GKS L Fyds AyOf dzRAY:
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Figure4-30. Flowchart of cecomposting processteCau Dzien waste treatment plant
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Figure4-31. FStreatment at Urencdl1, Hanoi

Current, actual fecal sludge receiving capacity of Cau Dzien is only from 20 to
tons/day, due tolimitation of treatment and marketing capacities. That amounstgl far from
estimatedO A (i & Q & mafketSMRereasidd actualamount of fecal sludge emietd daily is
around189tons/day(see paragraph 4.2)

4.1.1.10. FS end raisein the Hanoicity

Table 4-6 presents the projection of compost fertiliser demand in Hanoi area.

Table4-6. Projection of compost fertiliser demand in Hanoi area

Year 2006 2 010 2 015
Cereals 15 100 18 875 22 650
Vegetables 8 000 25069 45 011
Flower gardens 1980 8 659 9 870
Fruits and other trees 2100 7213 15 250
Total, tons 27 180 59 816 92 781

(Source: Institute of Industrial Chemistry, Institute of Natural compounds,
Vietnam Academy of Science and technology (VAATA. 2008 2009)

In the perturban areas, where farming activities are still prevailing, rifght soilfrom
pit latrines and fecal sludge from septic tanks reused at a small scale for making organic
fertilizer (4 ¢ 6 monthscomposting, mixing with agricultural waste) for freshfeeding to the
fish pond. The farmers reusenight soil or fecal sludgefrom their own toilet and from
neighbors who do not have need in fertilizers. There are some venders whuaugireg night
soilfrom nonfarming families in the area, making compost, and selling compost to the farms.
The business is rather small, operategddne person in the family, who might have also some
other activities for incomeManual emptying (some time dine by the household owners by
themselves) is applied fonight soil from onsite sanitation systems. Both manual and
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mechanical methods are usddr septic tank desludging in peurban areas. For mechanical
emptying, small trucks equipped with pump are often usddue to high ammonia
concentration, septic tank sludge is often mixed with agricultural waste ferooaposting.
Small septic tank sizépng desludging interval, long distance for travel to the-losome
communities are major factors not attracting desludging enterprise inydran areas.

Reuse of FS at HH level
4%
0%

W Reusein peri-urban
W Not reuse, peri-urban
Reuse, urban

M Mot reuse, urban

?5%_/

Figure4-32. Fecakludgereusein Hanoi(not including Cau Dzien emomposting plant)

4% of households, who are living in perban areas,are practicing FS reuse by
themselves. Gaomposting with organic wastes and using as fertilizer is a most common reuse
method. Feeding to the fish ponds another method of FS reuse which is not popular due to
potential risk of fish death and low price of fish fed by FS.

Figure4-33. Composting pildoy Mr. Hoang Cong Loc
(Ha Tn village, Lien Trungcommune Dan Phuong district, Hanoi).

4.1.2. Hai Phong city

4.1.2.1. Demographics of Hai Phong

Haiphong is located in the Red River delta, at the distance approximately of 100
kilometers from Hanoi. Hai Phong serves as a primary sea port for the northern regian of th
country for several centuries. The city has been one of Vietnam's principal trading centers.

Key data of Hai Phong City:
- Area: 1,520.7 km?;
- Population: 1,837,173 habitants (GSO, 4/20@@png whichd7% of population live in rural
areas includingsiands.
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- Administrative divisionsrban districts: Hong Bang, Ngo Quyen, Le Chan, Kien An, Hai An,
DuongKinh, Do SorPerturban and wral districts: Thuy Nguyen, An Duong, An Lao, Kien Thuy,
Tien Lang, Vinh Bao, Cat Hai, Bach Long V.

- Climate condition: Located within the belt of tropical monsoons of Asia and adjoining the
EasternSeaHai Phong is under monsoon influen@ée cold and dry norteast monsoons last

from November to Aprilduring winter time) The cool and fresh southasern monsoons
(during summer time) cause a lot of rain from May to October. The average annual rainfall
varies from 1,600mm to 1,800mm. There is often storm from June to September. The annual
average temperature varies between 23°C and 24°C.

4.1.2.2.  Drinking watersupply coverage

Among 1.8 millions of population, 900,000 people are provided with centralized water
supply from Hai Phon8upply CompanyBesides, there are more thad@ small and medium
water supply systems providing water to the population in townd eural areasTotal dean
water supply coverage in Hai Phong is alil%,whereas coveragm rural areas is about
40%(www.haiphong.gov.vh

Hai PhongwWater Supply Companig among leading water utilities in Vietham. The
company is well recognized by its successful reduction ofragenue water and sustainable
water supply system development for the urban and rural communities.

4.1.2.3. Sanitation coverage

Hai Phong lies within #htidal influence of the Red River delta. It is very flat. The floor
levels of buildings are typically around +4.00m above mean sea datum and the river level into
which the drains discharge is regularly +2.5m above datum as a result of the tidal influence
Annual rainfall is around,800mm spread throughout the year, with a peak in August. Rainfall
often comes in relatively short duration, high intensity, storms. Flooding is a frequent
occurrence throughout the city with water depths of up to 050and dirations more than
one day.

Hai Phongvas taking part in thehree cities WB ProjectlB project, 2002 2008). The
project components implemented similarly in central area®afNang, Hai Phong and Quang
Ninh (Halong City and Cam Rban) provincesincluded (a) sewerage and sewage treatment;

(b) drainage; (c) institutional development and construction management; and (d) revolving
funds for household sanitation facilities. There are also solid waste management components
in Da Nang and Quang Ninm Hai Phong, solid wastgasalready being improved through
assistance fronother sourcesThe projectwasupgradngthe urban environment and redirg
pollution by intercepting, and providing an appropriate level of treatment to sewage flows,
where econonically justified and affordable, and by improving the collection and safe final
disposal of solid waste. Flooding retioa was by rehabilitating existing drains and
constructing new drains in areas where regular flooding occurs. In each city, revolndgy fu
were established to assist loimcome households to construct esite sanitation facilities
(mainly toilets and septic tanks) and make connections to the combined sewers/drains to
reduce pollution in areas where sewage treatment is not currently aébkel

Around 100,000m?3 of sludge and sedimesthave ben dredged from the sewers,
drains and lakesinder 1B project in Hai PhongLand has been allocated adjacent to the
existing sanitary landfill to build drying beds to dewater the material.
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Septage arising from the desludging of septic tamis designed tbe transported to a
site located adjacent to the existing sanitary landfill. The septage will be mixed 1:1 with
biodegradable waste sorted from the municipal waste and left to compost2fanonths.
During that period the compost will be dug over for aeratibarther,it will be transferred to a
maturing basin for four months. From there it will be transferred to the sanitary landfill for
use as cover and final reinstatement material.

Someequipmenthavebeen purchasedunder 1B projectto improve maintenance and
provide some capacity for emptying septic tanks: 4 sewer jets; 6 small vacuum tanke?s (2
3 vacuum tankers (4n*); CCTV equipment; 2 trucks with mounted cranes; and a wheele
bucket loader.

Solid waste generated from the city is 1,108/day. The only disposal method is
dumping at the landfill. Hai Phong is facing also a serious problem of waste generated from the
sea ports and supporting activities.

Number of septic tankes Hai Phong city is about 221,000 (88%). Pit latrines number is
about 5,100 (L0%). About 2% of Hai Phong citizens have no toilet facilities. The number of
septic tanks is increasing fast over last yeapecially after 1B projecivhereas lowincome
families could have an access to tRevolvingFdzy R 2 LISNJ 4§ SR o6& GKS 20l
the household toilet upgrading and to sewer connectibnother cases,he city population is
shifting to the septic tank especially when the house is upgraded whrauilt.

4.1.2.4. Institutional and legal framework

As commitment signed between Vietnamese &@owent and the World Bank within
the 1B project, Hai Hong city has had to collect wastewater fee as 15% sureldaiepto the
water bill, and, to increase that fee gradually. From 2005, the Hai Phong SADCO started to
collect that wastewater fee. Until now, all other cities in Vietnam, except Hai Phong and Soc
Trang are collecting wastewater fee as 10% surcharge dvatar bill.

Based on the approved plan of activities of the sewerage and drainage system O&M
2NRSNBR o0& (KS /AdeQa FdzikK2a2NARGEeE GKS 1.FA tK
Approximately 15% of the budget is paid for the scheduled desludgisgpmifc tanks from
households, communal houses or living quarters and public toilets in the city. The amount of
collected wastewater fee is increasing annually, and, became sufficient enough to cover
sewerage and drainage O&M and scheduled septic tankidgsig expenses since 2010.

¢CKS /2YLIlye Aa LIXFYyyAy3a G2 a]l G§KS OAde
percentage from 15 to 20% surcharge of water bill in 2012, 25% in 2015, and 40% in the later
stage.

4.1.2.5. Flow of money chart for FSM transactions
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Figure4-34. Flow of money chart for FSM transactions at Hai Phong SADCO,
FSM related activities
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Figure4-35. Typical flow of money chart for FSMansactions at private enterprise

4126. FSempAy3d o0dzaAySaa 26ySNERQ LINRPTALS

The public work enterprise called Hai Phong Sewerage and Drainage One member state
Company limited (Hai Phong SADCO) is responsible ftt, @habilitation, construction 0
sewerage and drainage, wastewater and sludge treatment systems in Hai Phong city and
surrounding areasBesides, the Company has number of other activities suateagn and
construction of civil and industrial works. TR®mpanies hag branch enterprisesovering
whole territory of the city Trang Cat sludgéreatment is one of its branch enterprises
responsible for treatmentof sludge collected from septic tanks, drainage and sewerage
system.

Fecal sludge management mot a major business oHai Phong SADCO. Besides
scheduled desludging for households in the city paid by the part of collected wastewater fee,
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the income from desludging servgdoes not cover the expensebllai Phang SADCas to
providecross subsidy 6 FSM activity

In the HP SADQ®D& DL{ RI Gl o6FaS GKSNB | NB ycIpnan
desludging located in 4 urban districtsHP SADCO is planning a desludging interval for
household septic tardonce per 5 6 years, and for the commmal houseqliving apartments)
once per 1- 2 years. All the expenses came from collected wastewater buéfgem the year
2000 up to now, Hai Phong Sewerage and Drainage Company (HP SADCO) has provided free
of-charge scheduled desludging of 80,278 afifecal sludgdrom 44,682 septic tanks spread
over 40 from 47 wards and living quarters in 4 urban districts.

Hai Phong SADCO is also operating Trang Cat sludge treatment complex built from the
WB 1B project. The total area of Trang cat is 162,844design capagjtis 120,000ryr for
receiving and treatment of both sludge dredged from sewers, canals and lakes, and, fecal
sludge from septic tanks.

Out of M privateenterprises dealing with FSM, the following enterprises took part in
the surveysTable 4-7).

Table4-7. List of FSM enterprises took part in the survey ini Raongcity

. Truck FS business
No. Company's name number Company type classification
HP.O1 Hai _Phong Sewerage and 11 One member Co. Ltd Large
Drainage Company (State own)
HP.02 Hai Phpng Com.mermal and 12 ISC Large
Industrial Cleaning Company
HP.03| Hoa Anh JSC 3 JSC Medium
HP.04| Tran Dand<hoa company 3 JSC Medium

For the private enterprises desludging service is their major business. Some of
enterprises have additional income utilizing purchased trucks for other activities such as
emptying and transportation and dumping of industrial waste, construction waste, etc.
Number of owners, managers and key staff of the private enterprises used to work fetaihe
PhongURENCO or SADGEfore they left and invested in this busine§ince a large part of
FSM market in Hai Phong is owned by the Hai Phong SADCO, pnitefarises are trying to
minimize running expenses, offer additional services such as hazardous waste collection and
disposal, and, desludging of septic tanks from industrial sites. The enterprises are also
expanding their working place to the surroundiageas where sludge can be emptied and
resold to the fish ponds or agricultural farms.

4.1.2.7. Household survey results and analysis

This paragraph discusses about results from the surveg8zirban and64 peri-urban
households (HHjrom 64 wards and commuserandomly selected out of total 138 Hai
Phongcity.
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Figure4-36. Hai Phong city
* Location of wards (urban) and communes (peban) with surveyed HHs
---------- Hai Phong urban area

O Trang Casludge treatment plant

The average number of persons in urban Hai Phong HHs is 4.1, and-umbaeriareas
is 4.0. The average number of persons per HH in Hai Phong, including urban andaeri
areas, is 4.1 personsdgble 4-8).

Table4-8. Number of users per HH

Number of persons per HH Moy @iiins: Ao OIS
Urban Hai Phong Peri-urban Hai Phong
< 5 persons 163 49
From 5to 10 69 15
> 10 persons 0 0
Number of surveyed HHs 232 64
Average, urban or petirban 4.1 4.0
Average, urban + petirban 4.1

Income
According to the new classification of poverty in Vietnam for the period of 20115,

out of 232 HHs surveyed in Hai Phong city, there is only 1 HH classified as poor, with average

income VND 250,000 (USD 12.1) per person per month, 1 HH classifiggh ascome (with

average income VND 6,666,667 or USD 323/per/month). Except 1 HH without answer, all other
229 HHs belong to the medium income group, with income is ranging from VND 666,667 to

VND 5,000,000 (from USD 32.4 to USD 242.7) per person per month

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTIE



FinalReport. FSM inVietham

3 HHs is classified as poor in the surveyed-pdran area in Hai Phong, with income
from VND 400,000 to VND 500,000 (from USD 19.4 to USD@g3onth. All other HHss in
medium group.

Types of sanitation facilities vs. income

Figure4-37 shows types of sanitation facilities in medium income HHs in urban Hai
Phong. Septic tank is a most popular typesahitation; making 98%of the total urban HHs.
Aver septic tank, 94% of the HHs connected to the city sewer. The remaining 4% is
discharging septic tank effluent directly to the environment. There is no HHs in Hai Phong
urban areahat use pit latrines.

Types of toilets, urban medium income, Hai Phong
0%_, 0%

19 W Pour-flush toilet + sewer

M Septictank + sewer

M Septictank + soak pit or open
discharge

W Pitlatrine

mVvIp

m No mix toilet, 1 or 2 vaults

au% Others

Figure 4-37. Types of sanitation facilities in urban Hai Phong (medium income HHS)

Types of toilets, peri-urban medium income Hai Phong

33 5% 5 W Pour-flush toilet + sewer

6% M Septic tank + sewer
6%.

W Septic tank + soak pit or open
discharge

mPitlatrine

HVIP

W Mo mix toilet, 1 or 2 vaults

34%

i)
41% Others

Figure4-38. Types of sanitation facilities in petirban Hai Phong (mediurmcome HHS)

Average desludging fee for medium income urban HHs in Hai Phong is USD 22.0.
Out of 64 surveyed HHs in penban areas, there only 1 HH did not have answer on the
income. 3 HH belongs to the poor group. The rest 60 HHs belong to medium ilgcoape It
shows the income among HHs in Hai Phong city, in both urban andinpan areas, is quite
flat.

Average desludging fee for medium income pgban HHs in Hai Phong is USD 17.0.
Out of 229 HHs, 98 HHs or 43% replied they are ready to pay feesfor a better FS
management in the city. Average additional fee paid by the HH is USD 7.1 or 32% of the
existing one.

In perturban area surveys, out of 60 HHs, 20 HHs or 33% replied they are ready to pay
more fee for a better FS management in the cAyerage additional fee paid by the HH is USD
5.7 or 34% of the existing one.
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scheme of'septic tank+ sewet is94%¢ K S NB | a
only 4% Latrine pit types are aroung8%andmajorly used in the petirban areas (2% of peri

Figure4-39. Hai Phong citywith peri-urban areas

Location of wards (urban) and communes (peban) with surveyed HHs

FSM emptying practices and technologies used: Manual and mechanical

Figure4-13 presents sanitation type at surveyed households in urban andysban
areas of HaPhongcity. The most populais a Water closet type with septic tank48%) The

woasSLiiaAo

ity

b

urban HHs)There areonly 4% of population not using FS emptying service inclug%gf HHs

with direct sewer connection (without septic tanif% of mo mix toilet, and 1% without toilet

facilities.

peri-urban areas,the customers select the price as the most important criteria, then
availability. Havindicensed and quality of works are not a concern for the users. Quality of

azl

Figure4-16 presents the criteria for selection of the desludging service provider by the
households. In urban area, availability and quality of service are most important criteria. In

service is a"8reason for service selection.

(@)

0%
4%

94%

Types of toilet in HP: urban
0%, 0% 13

1% B Pour-flush toilet + sewer

M Septic tank + sewer

M Septic tank + soak pit or open
discharge

W Pitlatrine

mvIP

M No mix toilet, 1 or 2 vaults

mOthers

(b)

Types of toilet in HP: peri-urban

5%

35 5%

&
|

mPour-flush toilet + sewer

M Septictank + sewer

mSeptictank + soak pit or open
discharge

WPitlatrine

mviP

M Mo mix toilet, 1 or 2 vaults

W Others
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1% ~1% o9

1%

11%

()

15 Types of toilet in HP: urban & peri-urban

B Pour-flush toilet + sewer

M septictank + sewer

M Septic tank + soak pit or open
discharge

M Pitlatrine

mvIP

B No mix toilet, 1 or 2 vaults

W Others

Figure4-40. Sanitation types irHai Phongcity

(@)

Criteria for service selection, Hai Phong urban area

0% 1%

20%

W(1)Price

W (2) Availability
{3) Quality
M(4)Licensed

H No answer

Criteria for service selection, Hai Phong peri-urban area

2%

5%.

M (1)Price

W (2) Availability
I (3) Quality

M (4] Licensed
17% W(2)&(3)

I No answer

(b)

Figure4-41. The criteria to choose a desludging service provider

6% 2%

—

m%‘
13% "

Hai Phong: How to pay for service?

mOnce

M By batch

BWhen| have money
W Others

H No answer

Figure4-42. How to pay for F&@mpty service

1%

(@)

Desludging fee, Hai Phong urban

12%

AN

W From 500,000
W <500,000
= Manual

M No answer

(b)

Desludging fee, Hai Phong peri-urban

8%
r 26%
50%
1%
15%

M From 500,000
W <500,000

= Manual

M No answer

Figure4-43. Cost for empty service

Figure4-18 presents overview of desludging fee in urban and jeban areas oHai
Phong In most of cases the desludging fee is higher than VND 500,000 (USD 24.30). Volume of
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septic tanks in urban aes is mostly more since septic tank size mostly depends on the size of
the house, which relates to the economic status of the household owner, and number of users.
YWOb2 |YyagSNRQ 2FGSy NBflGSa (2 0GKS adz2NBSeéSR
remember how much did they pay for the emptying service.

Hai Phong: Cost acceptance

2%
8%
HYes
HNo
M No answer
3%

Figure4-44. Satisfaction of users with current FS emptying fee

Hai Phong: Service quality acceptance

9%
N \
5%

Figure4-45. Satisfaction ofusers with FS emptying service quality

W Yes
M No

W Mo answer

Figure4-19 and Figure4-20 show equal percentage of acceptance of the users, urban
and perturban, at the emptying service cost, and quality of the serv&®6 of users accept
the current fee for FS emptying5% of users accept the FS emptying service quality.

Hai Phong: Desludging interval

1%
5% 3%
B 6%

W % Never emptied

6

W % that do not know

W 2-3 times [ year

]
29% 10%

M Once peryear

M Once every 2 years
M Once every 3 years
W Once every 4 years
W Between5 - 10 years

249 16% Ower 10 years

Figure4-46. Frequency of fecal sludge empty ai Phong

<

Figure4-21 shows that the emptying frequency of once for B0 years occupie2%% of
the total surveyedhouseholdsonly. About 6% of households emptied twice a yearhe
average desludging interval of septic tank$la Phongis 4.4 years.
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Hai Phong: FS reuse at HH level

6%

26%  mReusein peri-urban

W Not reuse, peri-urban

Reuse, urban

M Mot reuse, urban

\_1%

67%

Figure4-47. Fecal sludge reuse tHai Phong(not includingTrangCat FS treatmenplant)

6% of households, who are living in parban areas,are practicing FS reuse by
themselves. Caomposting with organic wastes and using as fertilizer is a most common reuse
method. Feeding to the fish ponds is another method & IR urban areas, only 1% of
population is able to reuse of FS. They likely live in the plots with area for agriculture.

Do you care where and how FS is disposed?

2%

HYes
M No

Mo answer

Figure4-48. Awareness of FS disposal after emptyingHai Phong

Most of the households seem do not care where their fecal sludge will be transported
and dumped or treated. Awareness raising activities in FSM need improvements and more
efforts in the near future.

Mechanical emptying is applied in most of cases in Hai Phong. Thpa@yp has been
equipped with 16 cars from the 1B project with the tank volume fror nt to 7.75 nf.
Especially, in order to reach to the household in narrow and long alleys in the city, the project
has made three @5 n-small tankers equipped with a sthpump and storage volume. The
tanker can be mounted behind a special truck, or, rolled manughg. small vactug collects
sludge from the HH(s) in the alley and discharge to an intermediate tanker of 1@lume
waiting on the main street.

In 1Bproject (WB)has also developed a special cap used to seal an access hole on the
top of septic tank after desludging. Since most of septic tanks in Vietnamese cities are placed
in the kitchen or bath, covered and sealed witie tiles, many household ownsrneglect
desludging because they do not want to deal with the floor breaking and resealing. After first
time of desludging, using specially made plastics cover, the owner can be sure next time he
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does not have to break the floor again. This cap is novelyidisseminatedhroughout the
country.

Information of septic tank and desludging time is managed byb@48d software and
Ay Oft2aS O022LISNI A2y SAGK GKS f20Ff | dzi K2 NX

Table4-9. Septic tank size calculatiotjai Phongrity

No. |Parameters HP.01 (HP.02 HP.03 |HP.04 |Average, private Co.
1 |MNumber of trucks 9 12 3 3 6.0
2 |Average tank volume 3 2.6 2.5 2 2.4
3 |Average trips per day 12.7 12 6 7.5 8.5
4 |Unit cost charged by emptier, USD/m3 13.6 | 14.3 | 10.7 12.9
5 |Cost paid by HH, USD/trip 21.5
6 |Average septic tank size, m3 1.9

. . Figure4-50. 0.35 anual desludging truck

Figure4-49. 2.5 i desludging truck and supporting 10rhintermediate tanker
Application of a plastic movable cap on the floor for access to the septic tank in Hai

Phong was a good contribution from the World Bank project. Installing the cap (made locally
by the Tien Phong Plastics Co.Hai Phong) from the first time of desludginan annoying
floor breaking will be avoided in the next desludging times. As discussed before, floor
breaking, with a number of inconveniences, is one among reasons why households hesitate to
empty the tank. Atédast 20 minutes and VND 50,0QQL00,000 (USD 2.4 5.0) can be also
saved in the nextlesludging

2 G A
Figure4-51. Floor breaking for

desludging Figure4-52. Plastic cap for access to septic tan
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4.1.2.9.

Trang Cat treatment area &ha, including 3 composting lines for sludge and organic
wastes, 0.4 ha settling pond, 1 ha sludge drying bed, 0.6 ha receiving J@nlda treatment
ponds The plant is equipped with modern tools like crane, mixing and turn over machines,

Overview of all WWTP, FSTP or dumping sites

sieving machines, pumps, etc.

The amount of sludge brought to Trang Cat is ranging from 10,000 to 25,0p@rm
year. The projected sludge to be &ied at the plant will be increased when the Environmental

Sanitation project (201& 2015, JICA fund) will be effective.

Settling Composting Sieving Waste
, reservoir
o
|
Weighing LN Landfill

Leachate
collection

Mixing with
addmve_s and RS
packing

Sale

LT DR

Leachatdreatment pond

Figure4-53. Process line oFS treatment in Trang Calant
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Figure4-54. Settling pond for FS treatment in Trang Cat

4.1.3. Ho Chi Minh city

4.1.3.1.

Ho Chi Minh City (hereafter HCMC) is located in the south of Vietham, and is the biggest
cityinVietnamL G A& f 20I-mM3IROYBHENUMNyRpumlLcOlAaQD
km from Hanoi and is at the crossroads of international maritime routes. The city center is 50

Demographicf Ho Chi Minh city
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km from the East Sea in a straight line. It is a transport hub of the soutkgrarr and has the

largest port system and airport in Vietnam. HCMC covers 0.6% of the total area of the whole
O2dzy UNEBE YR KI& cdc: 2F GKS G201 f L2 Lz | GA:
million people in 1975 to 8 million people in 2011. Titg natural land area is 2,095 Krwith

a present average population density of 2,687 persond/km

There are about 30,000 factories in the industrial sector of HCMC, including many large
enterprises, higHechnology, electronic, processing, light induss;i construction, building
materials and agrgproducts. Currently, the city has 15 industrial parks (IP) and export
processing zones (EPZ). There are 171 medium and large scale markets, tens of supermarket
chains, dozens of luxury shopping malls and mangem fashion or beauty centers. Over 50
banks with hundreds of branches and about 20 insurance companies are situated inside the
city. In 2010, the city's Gross Domestic Product (GDP) was estimated at 20 billion USD, or
about 2,800 USD/capita, (up 68%rr@005) and accounting for 20% GDP of the country. The
city's Industrial Product Value was 30% of the whole nation. Expotport Turnover through
HCMC ports took 40 billion USD, or 40% of the national total. Ho Chi Minh City has also
contributed about ®% to the national budget's revenue annually.

Currently urbanization in Ho Chi Minh is about 40% of the total area of thg MiBC,
2010)

4.1.3.2.  Drinking water supply coverage

Ho Chi Minh city is based on both surface and ground water sources. WatebDiwom
Nai River is piped to Thu Duc water treatment plant with a capacity of 650,8@aynand
Binh An with a capacity of 95,000%ay. The Sai Gon WTP, with a capacity of 300,000
m®day, takes raw water from Saigon River and supplies clean water to &stem part of
HCMC. It is estimated the water demand for domestic and industrial water supply in HCMC will
be increased from 1,800,000 day in 2010 t03,100,000 n¥day in 2020.Up to the year
2025, average water consumption for urban citizens will b&80 literdper/day, 150
liters/ per/dayfor rural and perurban areasUpstream reservoirs of Tri An and Dzau Tieng are
being considered as future water sources for the diymber of BOO projects with private
sector participation enhances water supply service in the city significg@8WACO, 2011)

There are some urban districts of HCMC with 100% water supply coverage such as
districts 1, 5and 10. In the other urban disth OG & O RA & G NA O wateotipply = ¢ X
coverage is aboud0%. In perurban areas of Go Vap, Tan Binh, the coverage is ranging from
65.9% to 85.8%. In the new urban districts of 2, 7, @ 0Otc, Tan Phu, Bnh Tan, water supply
coverage is76.2%. Water supply coverage is still very low in rural and other -pdsan
districts: Go Vap (20.1%Jan Gio and Cu Chi (almost 0%) and district 12 (4%). Average water
supply coverage for a whole city is 888AWACO, 2011)

4.1.3.3. Sanitation coverage

Drainage andflooding:

The common drainage system for rain and wastewater: the open drainage system
(channels) and closed drainage system (underground sewage). Total length of sewage is about
777 km; the service area id about 62 0% urban area) (60% servicéSpurce: Ho Chi

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICE



FinalReport. FSM inVietham

Minh sewerage and drainage Company, 20I@igation systentoversthe service area of 26.9
ha. Stone embankment along the Can Gio beach is about 13 km.

Due to low elevation along the Sau Gon river affected by the daily tidal regime, Ho Chi
Minh city is suffering floods frequently. There are about 1166dingpointsin the city with the
depth of 10- 50 cm and sometimes reach 1060 cm Jastingfrom fewhours to one day.

Solid wastemanagement:

Solid waste (SW) generated daily about 7,900 tons of domestic solid waste (in average
0.66 kg waste/person/day), 1,500 tons of construction waste, 200 tons of industrial waste and
4 -5 tons of hospital wast€2011). There are 3 solid waste transfer stations, 1 SW compaction
station, 39 dumping sites, 7,500 public waste bins and 3 sanitary landfills.

o Tam Tan Landfill

o

"

{E =\
ng/Thank Landfill 74

LONG AN

Figure4-55. Locations of landfills in HCMC (N.P. Dan et 2007)

Currently, there are two sanitary landfills are in operation (Tam -TBa Phuoc and
Phuoc Hiep landfills) in Ho Chi Minh city. Dumping site of Dong Thanh and Gas®Gatn
closed few years ago, but their leachate is still harming groundwater with organics, ammonia,
etc. The location of landfills is presentedFigure 4-55.

Da Pluoc waste treatment complex has design capacity of 3,000 tons/day. Out of total
128 ha area, 78 ha will be fandfill, 50 ha for green belt, dykeand office composting plant
and sorting out lines.

There will be 4 composting plants in Ho Chi Minh city area, includiatStar US
investmen), Saigon EartCare Vietnam), Tam Sinh Ngta (Vietnan), Tranh ng Vietnam).
Oneincineration plant will be built with design capacity 6500 tondday. Waste recycling
plant (FFK, Germany) will be built in Phuoc Hiep.

4.1.3.4. Institutional and legal framework

Service ProvidersThere aremany private environmental companies emerged to
provide desludging servicés Ho Chi Minh city. @ private companyHoa Binh fertilizer Co.)
has built a treatment facility and is now successfully operating the facility. The national

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICE



FinalReport. FSM inVietham

government is currently exploring models pfivatization for public service companies to
improve effectiveness and efficiency.

In 2007,the Department of Natural Resources and Environm@®NREhas advised
the HCMC People's Committeisssued on DecisioMo 73/2007/QDUBNDdated 10/05/2007
on service managementollection, transportand treatment of fecal sludgedredging sludge
from sewerage andcanals in the city. Thiggulationwas partly tighten the management of
collection servicesfecal sludgeransportation through to register forms at Office of Natural
Resources and Environmefin District level). Thigontributes to improwe the quality of
service supplierto ensure the requirementsfor environmental protection through the
regulation of the conditions to participate in the collection and transportatg@ivices In
addition, the violations andines were regulatedn detailsin Decision No. 73/2007/QDBND
to ensure the serviceupplier graduallgtop dumpingfecalsludge into rives, andcanals in the
city.

According toassesshe Office ofsolid waste managemeraf HCMC (DONRE)early
oneyear afterthey issued thalecisons No. 73/2007/QDUBND statusof illegaldisposalfecal
sludgedecreasedsignificantly. The service compahgs contacted DONRE to register a license
for fecal sludge services. However, the number of registration weag limited (District 2: 3
companies, Tan Phu: Tompany Thu Duc Districti company andistric11: 3 companie$.
Besidesaccording to the information from the authorized organizations from district ldwel
tank trucks ofteroperate in the manylistricts (instead of district registergdo DONRE cannot
manage through the registratioforms only. On the current situation it shows thatbeside
external forms of management by regulatiomeed to attachmanagement based on technical
equipmentand improve organizational structure ampersonnel specialized in this field. In the
near future, DONRE is planning2 | a1 |/ a/ tS2LJ SQa O2YYA(ldSS
regulation No.73/2007QD From this regulation, the management on fecal sludge in HCMC
will be transfer fromthe District leel Cffice of Natural Resources andmnvironment to the
5hbw9ficg oflid Waste Management. The activés includng Registration and
LicensingControl of FRollectionand transport will be conducted by DONRE only. This is to
avoid theunregisteredtrucks operaibn in districts and to increase fiseorviolation.

4.1.3.5. Flow of money chart for FSM transactions

Figure 4-56 presents flows of money occurred in One member state Company of Ho
Chi Minh city for Environmental sanitation (HCMC CITENCO). One of area of the CITENCO
activities is to lease the mobile publoilets, to empty public toilets and to transport emptied
sludge to the treatment site. Fee of VND 30,000 per truck is paid by CITENCO to Hoa Binh
Fertilizer Compangt the dumping site.
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Figure4-56. Flows of money in Ho Chi Minh city CITENCO

Figure 4-57 presents flows of money occurred in private enterprises proving desludging
service in Ho Chi Minh city. Besdillegal dumping, part of emptied sludge is brought to the
treatment site. Fee of VND 30,000SD1.5)per truck is paid by CITENCO to Hoa Bartilizer
Company at the treatment site.
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Figure4-57. Flows of money at private enterprises proving desludging service in HCMC
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There are 4 types of enterprises dealing with FSM service as follows:

(1) The public utility CITENCO;
(2) The private enterprises having only F8Mptying and transportation business;
(3) The private enterprises having FSM as one of different activities;
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(4) FS treatment and making fertiliser companies.

¢CKS Lzt A0 ¢62N)] SYUGSNILINARAS OFfttSR |2 [ KA
Company limited (HCMCITENCO) is responsible ¢otlection, transportation and treatment
of domestic, commercial, hospital, industrial and construction wasteslanChi Minhcity.
Besides, the Company has number of other activities such as: providing of cleaning service for
houses and public work places; waste recycling; manufacturing of mechanical products,
specialized equipments and mechanical transport vehicles; consultancy, design and
construction of civil and industrial works; professional training, technology transferban
environment field; Materials and equipments import, export; Doing business in real estate
business, office for lease; Labor export.

The Companies has 5 branch enterprisdsaling with different activities Sudge
emptying from public toilets is only a small part of activities of the compBagludging is not
only a single business. Diverse activities of the large private desludging enterprises and the
CITENCO urban environment company include installatiovatér supply system, solid waste
collection, transportation and delivery of goods by truck, repair and construction of septic
tanks and sewerage, hazardous waste transportation, bonsai and green spaces care, sales and
lease of sanitary equipment (such ambile public toilets), civil and industrial construction,
transportation and irrigation, etc ..Related to FS management, CITENCO does emptying
mostly of public toilets, including fixed and mobile ones, leasing mobile public toilets. The
Company has 7riicks with average tank volume of 5.5.rrban customers often prefer to
use service from state enterprisehichshould have more capacity, clarity and credibility.

Out of 5 surveyed private enterprises, there are 2 enterprises dealing with FS emptying
service only. The otherbave other activities such amstallation of drainage systems,
domestic, commercial and industrial solid waste collection, hazardous waste collection, water
and wastewater treatment, construction and repair of septic tanks, selvedging, etcSome
are utilizingpurchased FS trucks femptying and transportation and dumping cbmmercial,
industrialand construction waste, etc
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Figure4-58. Location of surveye#S empersand landfillsin HCMC
Note:Bluepin point 1: Dong Thanh landffttlosed) Bluepin point 2: Da Phuoc landfill andlaste treatment
complex(by VWS); Blugin point 3: Hoa Binh fertilizer Co.; Rgdp2 Ay Ga om X co0oY &adz2N@¥SeSR
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Table 4-10 presents brief information of sureyed enterprises in Ho Chi Minh city.

Table4-10. Brief information of surveyedenterprises in Ho Chi Min@ity

No Enterprise Address Type of business FS b'u_smgss
classification
Ho Chi Minh City Urban Urban public works
HCM.O1 EnvironmentState One | 42-44, Vo Th Sau including SWM, Large
' Member Co. Ltd. Street, Q.1 cemetery, FS 9
(CITENCO) emptying
DuyPhuong FS emptyin( 61, Cong Hba Street .
HCM.02) 55 Ward 13Tan Bnh Dist. | ToM O™ Medium
Public sanitation team 22/2loor 1,5 lo Seu
HCM.03 Street, ward 6, District | Trade & service Large
JSC 11
Son Hoang FS emptying 644/4/25, Street 2, .
HCM04) 35¢ ward 11, District 10 | ToM Oy Medium
District11 public utility | 2/12, Lu Gia tenement, . )
HCM.05 services)SC ward 15, Dist, 11 Trade & service Medium
70/32D, Congroa ,
HCM.06| Anh Trang JSC Street, Tan Binh dist. Trade & service Small

The size of the enterprises dependn the available capital investment.Mostly the
enterprises belong to a small (one truck only) and medium (from 2 to 5 truetsihe 3 type
of enterprises, finds invested in facilities for desludging service is often ranging frog¥8
of total capital. In desludging, in order to compete with others and to maintain profits, the
enterprises are trying with marketing, using advertisements in newspapers,ibdigtg
leaflets and based on individual relationships.

4.1.3.7. Household survey results and analysis
This paragraph discusses about results from the 300 households (HH) aaresy 127
wards, out of total 322 words iHo Chi MinlCity.
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Figure4-59. Locations of wards and communes (marked with red stars) where HHs took part
in the surveys, Ho Chi MinGity

Types of toilets, urban poor, HCMC Types of toilets, urban medium income, HCMC

W Pour-flush toilet + sewer 25 4% 0% _ox W Pour-flush toilet + sewer

19%

M Septictank + sewer M Septic tank + sewer

M Septic tank + soak pit oropen

M Septic tank + soak pit oropen 22%

13% 373
3% 35
0%
- \

discharge d!scharge
M Pitlatrine WPitlatrine
mvip mviP

o B No mix toilet, 1 or 2 vaults
W No mix toilet, 1 or 2vaults

W Others

'

W Others

(a) (b)

Types of toilets, urban high income, HCMC

M Pour-flush toilet + sewer

M Septictank + sewer

W Septic tank + soak pit or open
discharge

M Pit latrine

mvIP

M Mo mix toilet, 1 or 2 vaults

W Others

(€)

Figure4-60. Types obanitation among income groups in urban HCMC
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A different picture is observed in Ho Chi Mi@iity compared withsanitation types in
Hanoi and Hai Phong. In Ho Chi M@ity, a very high percentage of low and medium income
HHs have no septic tanks, discharging wastewater directly to the combined sewers. The
percentage of HHs with sanitation scheme pdlush toilet & sewer in Ho Chi MinBityurban
areas, respectively for theoor, medium and high income groups, are 37%, 19% and 8%. In the
reverse trendare a percentage of septic tanks: 44%, 77% and 84%. Septic tank is presenting in
two schemes: septic tank & soak pit or open dumping, and septic tank & city sewerage,
drainagesystem.

Types of toilets, peri-urban poor, HCMC Types of toilets, peri-urban medium income, HCMC
0%__ 0% 0%

—\1/—

27%

M Septictank + sewer M Septictank + sewer

W Septictank + soak pit or open
discharge

WPitlatrine

W Septictank + soak pit or open
discharge

W Pitlatrine

M Pour-flush toilet + sewer 5% 0% 0% 7% mPour-flush toilet + sewer
22‘ '/
3% h—.k
mVvIP
| M Mo mix tailet, 1 or 2 vaults
18%
W Others
0%

(a) (b)
Figure4-61. Types of sanitation in petirban HCMC

mvip

M No mix toilet, 1 or 2 vaults

W Others

Desludging service users Desludging service users, peri-urban HCMC

\/

-22%
= Urban pacr M Urban poor
B Urban medium
W Urban high income W Urban medium
T8%
B4%

(@) (b)

Figure4-62. Users of desludging service

Figure4-52 shows a major part of users of the FS emptying service in urban areas of Ho
Chi MinhCity is coming from the medium income group (84% of total customers). The rest
customers are from urban poor (7%) and high income group (9%). This seems logic since in Ho
Chi MinhCitythe highest percentage of HHs with septic tank and pit latrines are froaiune
and high income groups.

4.1.3.8. FSM emptying practices and technologies used: Manual and mechanical

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICEm



FinalReport.FSM inVietnam

Types of toilet in HCMC
1%

11% 1%
18%
2%
24% \

W Pour-flush toilet + sewer
M Septic tank + sewer
W Septic tank + soak pit or open

discharge
M Pitlatrine

mVIP
W Mo mix toilet, 1 or 2vaults

W Others

Figure4-63. Sanitation types in Ho Chi Minh city

Figure4-63 shows thesanitation typesof householdsn HCMC. The most popule a
septic tank + sewetlype (43%) Theother on-site sanitation typeawith septic tank iseptic tank
+ soak pit or open dumping (24%), making total percentage of septic tank system is 67%.
Besides, there are two other sanitation types using desludging service. They awrifét |
(2%) and Ventilated pit improved latrine (11%). Compared to Hanoi an®ltaig, Ho Chi
Minh City has a largest percentagél8%)of HHs discharging wastewater directly to the
combinedsewerand canalsvithout primary treatment

Criteria for Service selection
12%

0% 28%

m Price

4% ® available when needed

= quality

m certificates
249, ®others

m optional selection

32%

Figure4-64. The criteria to choose a desludgisgrvice provider

Figure 4-64 presents the criteria for selection of the desludging service provider by the
households. The price, availability of service, and quefitservices are often key factors. The
price of the service is dominating factor compared to the two others.

How to pay for service?
2% 2%

4

87%

mone time

m by batch

mwhen enough
money

mothers

Figure4-65. How to pay for F&mpty service
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3% Cost for emptier

15%

® manual

= mechanism >
500.000

= mechanism <
500.000

35% mblank

47%

Figure4-66. Cost for empty service

Payment Satisfaction

14%

myes
mno

mN/A

85%

Figure4-67. Satisfaction with current payment methods

8% Quality satisfaction
0
8%
myes
Eno

mN/A

84%

Figure4-68. Satisfaction level of servicquality fecal sludge suction

5% 7% Suction frequency

17% 20%
H twice a year
monce a year
u less than once per 5 year

mOnce per 5-10 year

m others
u blank

19%

Figure4-69. Frequency of fecal sludge empty in the household
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Figure4-66, Figure4-66 Figure4-66 show households prefer to pay the service one
time (87 %) and the satisfaction level abgayment and quality of service is also high (85%
and 84 % respectively). For teenpty service, the manual service is negligible. Thanual
empty service is conducted only when the mechanical suction does not able to operate due to
some reason. Themgptier will dig or excavate some parts and the use the mechanical suction.
When doing this, the operator will add some cost for home owner. Therefore, cost to pay for
manual emptier is also very low proportion. The payment for one suction time was about
500,000 VND (25 USD). The service cost was higher and lower than 500,000 VND is
approximately 35% and 47%, respectively. Compared to the survey costs from the FS service
compagly, the service fee was not misleading. The average cost varies from 3580000
VND/Mm”,

Figure4-66 shows that the emptying frequency of once folyears occupies 52% of
the total survey numbers. About 7% of households emptied twice a year.nthésates that
there is a portion of septic tanks built not following the construction standards in HCMC.
Furthermore, people only call the emptiers when the tank is full, generating bad smell, etc. If it
does not happen, most people do not know about distadf their septic tanks, providing
negative answers to the questions such as tank dimension, empty duration, tank performance
and upgrading the septic tank, etc.

Most of households when using desludging service just care about the tank will be
emptied well and will not cause the disturbance to their living conditions. The households
seem do not care where their fecal sludge will be transported and dumped or treated.
Awareness raising activities in FSM need improvements and more efforts in the near future

00 2% FS emptying methods
0

= Mechanism
® manual
others

96%

Figure4-70. Fecal sludgeemptying methods

Figure4-66 illustrates that the mechanical empting is a major (96%) in HOM&e is
still a small amount of householdsing manual emptying Most of them are located in peri
urban areas, when septic tank sludge is too dry, not suitable for mechanical purBghtgof
manual emptying householdse hiringtemporary manual workers for this taskdding water
and mixing up before mechanical pumgiis another method used in desludging of tank with
dry matters

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICE



FinalReport. FSM inVietham

Table4-11. Septic tank size calculatiofjo Chi MinhCity

No. [Parameters HCM.01 (HCM.02 |[HCM.03 |HCM.04 |HCM.05 |HCIM.06 | Average, private Co.
1 [Number of trucks 7 4 6 3 3 1 4.3
2 |Average tank volume 5.5 2 3 3 4 6 2.7
3 |Average trips per day 11 6 9 6 13.5 1 7.0
4 |Unit cost charged by emptier, USD/m3 | 12.1 21.8 17 17 17.3 19.4 17.4
5 |Cost paid by HH, USD/trip 21.7
6 |Average septic tank size, m3 1.6

4.1.3.9. Overview of all WWTP, FSTP or dumping sites

FS treatment aDong ThanHandfill: Dong Thanh landfill was designated by HCM City People's
Committees to be the place to receive and treat the fecal sludge aitaverage capacity of
180 nt/day. The treatment area was about 4006.m

Fecal sludge

Chemicals ¢El\/
Wwater

Storage tank . Filtering tank

Sludge : ‘

f

Sludge drying Tank No.7
1
I

Dried sludge WWTP

Figure4-71. Fecal sludge treatmenat Dong Thanh landfill
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SLUDGE RECEIVINC CHEMlC

Figure4-72. Fecal sludge treatment plant at Dong Thanh landfill

Treatment of liquid phase from fecalsludge

HCI, FeSO
|
Wastewater Filtration Tank No. 7 Mixing tank Anaerobic tank
pump
Disinfection (Javel Sedimentation
I
Withdrawal Wetland secon Wetland primar Biological tank| Aerotank
(algae)

Figure4-73. Wastewater treatment process in Dong Thanh landfill

Fecal sludge treatmenby Hoa Binh Fretilizer @npany in Da Phuod/Naste Treatment
Complex
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.| Biosolids
Sludge i
Fecal sludge Storage Mechanical Drying
in tank separabn
| Drysludge
Waste -
water
Y
Anaerobic Equalizatior| Primary Activated
pond - tank | clarifier - sludge
Discharge Disinfection |« Selco.rfl_dary

Figure4-74. FSTP of Hoa Binh waste disposal company.

Figure4-75. Dried sludge before separation Figure4-76. Mechanical separation

Figure4-79. Grass land receiving wastewater after treatment
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There are two types of product: dried sludge from the process will be sold to
households in the area to fertilize crops, with the prices around 600,000 VND/ton (30
USD/ton) Biological sludge is sold to the wastewater treatment company for 800,000 VND/ton
(40 USD/ton).

4.1.3.10. FS end raisein the Ho Chi MintCity

In HCMC there are 70 registered enterprises active in manufacturing and selling
fertilizers. Among them, there are 15 enterprises are producing organic fertilizers. Ho Chi Minh
Cityis a largest fertilizer market in Vietnam. 11% of fertilizers produced in Ho ChiQitydre
organic fertilizers. 40% of fertilizers traded in the market are made in the city which supplies
about 60% of total fertilizer demand for the southern provinces

Some years ago source separation campaigns have been initiated in Ho CHTiinh
However, due to limited capacity and coordination, the program has stopped after some pilot
activities at the ward level. In 2011, the city is trying to renovategtugram again, with more
systematic planning.

According to the HCMC DONRE, 10% of organic waste generated in HCMC is being
processed to compost. The city is aiming at the target: composting 40%, recycling 10%,
incineration for power generation 10%, samitdandfilling 40% of solid waste by the end of
2015.

The market for composting produciis Ho Chi MinlCityand surrounding areas is very
potential, whereas the demand is much mdhan current supply.

4.2. Market analysis per city

For market size analysibie following parameters have been calculat@dlifle 4-12
shows results of calculation):

- P1: Market size value based on the number of households, average volume of
septic tanks and pit latrines, actual desludging inter&@Ps is added yaccounting
volume of FS from offices, commercial and public plac@nly 90% of tank is
emptied each time.

- P2: theoretical volume of sludge accumulated per yeasuming accumulation rate
of sludge in pit latrine®.6L/cap/yr., in septic tank®.3L/cap/yr.10% is added up
accountingvolume of FS from offices, commercial and public plag@sly 90% of
tank is emptied each time.

- P3: Market size value based cequired desludging interval: 1 year for pit |ates,
2 years for septic tankd.0% is added ypaccountingvolume of FS from offices,
commercial and public place®nly 90% of tank is emptied each time.
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- Cl: actual sludge volume emptied, based on thead&bm surveys at desludging
enterprises(number of trips by all trucks per year x effective volume of the tank)

- Q: actual sludge volume emptied, based on the secondary data.

Table4-12. Market size calcuaition for surveyed cities

No Items Hanoi Hai Phong Ho céiTmeh Note
1 l;litlymber of HHs having pits in the 39,149 4,655 200,322
5 Number of HHs having septic tankg 430,638 218,795 1,017,019
in the city
3 ;;gplcal volume of the septic tanks, 26 19 16
4 | Typical volume of the pits, in 1.3 1.5 1.5
5 | Total pits to be emptied per year 11,576 1,741 59,235
g | rotal septic tanks to be 103,138 87,124 508,916
emptied/year
7 | Average desludging interval, years 6.2 4.4 4.4 From HH surveys
Total volume of sludge to be With current
Pl emptied P1, r?vyear 280,376 166466 894087 desludging interval
Total volume of sludge generated Based on theore.
P2 | 9 ged | 574,385 257,439 1599974 | sludge
m’lyear .
accumulation rate
With desludging
P3 Total_volume of sludge to be 604,616 212689 1102957 mterval: 1 year for
emptied, n?/year pits, 2 years for
septic tanks
C1 | Current FS collected C1,3/|year 141,750 60,291 268,605 SBSTZ(:/O” enterpris
Secondary data
C2 | Current FS collected CZ?/lyear 127,750 51,100 229,950 from city
authorities

4.3. Service delivery models review

4.3.1. Overview of existing models
4.3.1.1. Hanaoi city

The most common public desludging service provider is the Urban Environment Company
(URENCO). These companies operate the landfill or, in some cases, wastewater treatment
plants in the city. Besides, there are number of private enterprises who are prgvidin
desludging service in the cities. The national government is in the process of equitizing a
number of publicly owned companies. Equitization has thus far been adopted for fewer than
10 provincial water supply companies, and some URENCOs. While puble ssmpanies
have the engineering, environmental, and planning staff to improve their septage
management services, they require additional training in desludging services. These companies
have little managerial autonomy, and therefore, little account@pito meet or improve
a0 YyRINRaA® CAdzZNIKSNY2NB> GKS t20Ff tS2L)X SQa /
cost recovery for O&M, much less capital investment reserves (Lai, Trinh XD&nsector
review). As a result, many URENCOs tend to &kmassive stance towards service provision
and expansion.
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Private FSM Service Providers: There 4Deprivate enterprises to provide desludging
services in the Hanoi citiylost continue to illegally dispose septage.

4.3.1.2.  Hai Phong city

Fecal sludge managemieis not a major business of Hai Phong SADCO. Besides scheduled
desludging for households in the city paid by the part of collected wastewater fee, the income
from desludging services does not cover the expensesPhangSADCO has to provide cross
subsidy to FSM activity.

Ly G4KS 1t {!5/hQa DL{ RFEGIFIO6lFaS GKSNB IINB vy
located in 4 urban districts. HP SADCO is planning a desludging interval for household septic
tanks once per 5 6 years, and for the communal houses (living apartments) once pet 1
years. All the expenses came from collected wastewater budget.

Hai Phong SADCO is also operating Trang Cat sludge treatment complex built from the WB
1B project.

For most of the private enterprises desludging service is their major business. Some of
enterprises have additional income utilizing purchased trucks for other activities such as
emptying and transportation and dumping of industrial waste, construction waste,Téte.

Company of HP.03 (Hoa Anh JSC) recently has newly expanded their business to emptying and
treatment of wasted oil from ships, collection and disposal of industrial hazardous waste.
CKIFiQa ¢Keé |1 tdno KI A& LHzNOKFaSR |y BoponlyReHzO| 2
emptying but also for ship waste oil emptying and disposdiile such an expensive truck

would not be affordable for most of other enterprises providing FS emptying serviceTdmy.
company haslsorecently built the incinerator for oil andhdustrial waste treatment at the

cost of USD 150,000 by its own capital.

Since a large part of FSM market in Hai Phong is owned by the Hai Phong SADCO, private
enterprises are trying to minimize running expenses, offer additional services such as
hazadous waste collection and disposal, and, desludging of septic tanks from industrial sites.
The enterprises are also expanding their working place to the surrounding areas where sludge
can be emptied and resold to the fish ponds or agricultural farms.

In total there arel4 private enterprises to provide desludging services in ltte Phong
city. Most of them areillegally disposg septage.

4.3.1.3. Ho Chi MinrCity

¢CKS LJzofAO 62N)] SYUuSNILINARAS OFfttSR |2 [/ KA
Company limited (HCMC CITENCO) is responsibtelfection, transportation and treatment
of domestic, commercial, hospital, industrial and construction wasteslanChi Mim city.
Besides, the Company has number of other activities. The Companies has 5 branch enterprises,
dealing with solid waste collection, treatment, cemetery operation and other activities.
Related to FS management, CITENCO does emptying mostly of pibts including fixed
and mobile ones, leasing mobile public toilets.
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There are50 private environmental companies emerged to provide desludging services
in Ho Chi MinICity. One private company (Hoa Binh fertilizer Co.) has built a treatment facility
and is now successfully operating the facility. The city government is currently exploring
models of privatization for public service companies to improve effectiveness anitietfy.

For the surveyed private enterprises providing desludging service is their major
business. Some of enterprises have additional income utilizing purchased trucks for other
activities such as emptying and transportation and dumping of industriateyaonstruction
waste, etc.

4.3.2. Comparison with solid waste management service models

The studied areas are 3 largest cities in Vietnam representing different modes of FSM.
Difference in FSM models applied in each city is discussed as follows:

Hanoi: desludging of HH and office septic tanks is by private enterprises; public toilet
RSafdzRIAy3I A& o6& {0GFdS 2yS YSYOSNI /2YL} ye
URENCO 11 is producing compost from fecal sludge and organic waste and selling. URENCO 11
gets crosssubsidiary from the Hanoi URENCO who has major income $alid waste
collection and other services.

Hai Phong city:scheduled desludging of HH septic tanks is done by State one member
Company limited Hai Phong SADCO for free; other HH are sHptic tank desludging is done

by HP SADCO and by private enterprises for some fees; public toilet desludging is by HP
SADCO; HP SADCO is allowed to use part of collected wastewater for scheduled desludging.
City provides partial sububsidiary since 26 surcharge from water bill for wastewater fee is

not enough for O&M expenses of the enterprise.

Ho Chi Minh citydesludging of HH and office septic tanks is by private enterprises; public
toilet leasing and desludging is by HCMC State one member Conipited CITENCO; fecal
sludge treatment is done by another private company who is collecting some fee for each
delivered nf of sludge and selling the compost produeSM business is regulated mostly by
the market.

Potential chance for improvementin Hai Phong, FSM is a part of urban drainage and
sewerage system management, where in two other cities, Hanoi and Ho Chi Minh, solid waste
management company is taking over. Improvement of FSM situation in the cities can be
realized through following opns:

(1) Consideratiorof FSM as a part of drainage and sewerage system. FSM can be operated by
the War f £ dzi S NI Ditbdlaikgk incteldd of Wekte\datsr fee (Hai Phong model);

(2) continuing to leave FSM to the private sector while city enhamomtrol and inspection,
and, at the same time, provides financiatentive measures for FS emptiers to bring sludge to
the right dumping or treatment sites (Hanoi model);
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(3) Increase of desludging fee paid by the household owners, as alternativa @part from
option (2) to reach recoverable level for the emptiers. Strict control on FSM will avoid illegal
dumping.

(4) Integrated waste management model is applied in the city. Waste flows are treated or co
treated for recovery of resources, for expta, biogas, fertiliser, wastewater reclamation, etc.
Integration of sustainable waste management concepts should be incorporated intdadong
urban planning.

4.4. Financialand Business Modenalysis
4.4.1. City level- Hanoi

4.4.1.1. Company level financial analysi
44.1.1.1. Income statements

Income statements of 9 surveyed enterprises are presentethine 4-13. The analysis
has been made for State own enterprise WRENCO 11, for small enterprise HNW@R&h 1
truck each) and medium enterprises (with 2 to 4 trucks each).

URENCO 11 income statement shows the company Hag lassof USD93,045 per
year. This amouns beingcompensated byhe mother companyHanoiURENCO. The reasons
of loss of URENCO 11 business are:

- High capital costsleading to high depreciation codis fixed assets of URENCO 11,

including Cau Dzien composting plant

- The enterprise receives limited desludging order from lleeiseholds in theity. It

seems, even though URENCO 11 charges a lower fee for desludging, the enterprise
can not compete with private enterprises lunting and serving customers from
the market.

- The Cau Dzien composting plant is operating aofull capacity (actual cazity

4,500 tons per year vs. 13,200 tons per year of design capacity).oitipet
compost product hasiot high quality Cau Dzien compost has to compete with
other types of organic fertiliselig the market

Small FSM enterprise HN.02, wdh only 1 truck, capital of USD 33,010, and running
cost of USI25,012 can make net (after tax) profit of USIY19per year(data from 2010)

All surveyed medium private enterprises do hdenefit in the business. With number
of trucks from 2 to 4,captal costfrom USD6,311 per old trucko USD30,340 per new truck
and running cost from US®395to USD70,834 (average USD8R276), they can make net
(after tax) profit from USD5,085 to USD 12,83 (average USD 830) per year (data from
2010).

Money fluxes in a public enterprise HN.0O1, and average values of money fluxes in
private enterprises HN.OHN.0%are illustrated inFigure 4-80 andFigure 4-80.
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Table4-13. Income statement of FSM enterpris@s Hanoi city(USD)

T— Public firm |Small private firm Medium private firms Private firm
HNO1 HNO2 HNO3 HNO4 HNO5 HNO& HMNO7 HNOZ2 HNOS Average Average
Input data
Number of trucks 5 1 2 3 4 3 3 3 3 3.0 2.8
Average tank volume, m3 3.7 2.5 2.5 2.7 2.75 3 2.7 4 2.5 2.9 2.8
Average cost of new truck 33,010 30,240 16,181 26,510
Average cost of second hand truck 14,563 9,223 9,909 6,311 9,385 12,136 11,327 12,136 10,624
Average return trip distance, km 35 15 20 30 40 40 25 17 20 27.4 25.9
Typical emptying fee, USD/m3 8.4 13.6 12.6 12.6 13.8 12.1 12.6 9.7 111 12.3
Typical emptying fee, USD/trip 34.0 31.6 33.7 38.1 36.4 33.7 38.8 27.9 34.3
Personnel Costs 54,524 9,157 25,025 27,542 | 24,885| 35301 | 43,619 | 39,146 | 36,350 33,124 30,128
Registration fees of company and 1,699 194 194 194 194 194 194 194 194 194 194
licensing fees for truck
Registration fees of company 1,699 194 194 194 194 194 194 194 194 194
Operating costs - Fixed 12,816 3,428 4,019 5,024 5,326 5,895 4,254 5,828 4,086 4,919 4,733
Office building rent 1,748 2,320 2,913 2,913 3,495 2,330 3,495 2,330 2,829 2,694
Electricity, Water, chemical ... 10,922 10,922
Telephone 583 641 699 874 874 699 874 699 766 743
Electricity 534 408 583 641 583 524 583 408 533 533
Water 117 117 175 204 175 146 117 117 150 146
Misc other costs 631 149 175 218 232 256 185 253 178 214 206
Annual maintenance provision 1,262 298 350 437 463 513 370 507 355 428 412
Operating costs - Variable 15,259 8,900 6,540 13,952 | 15,259 | 23,718 | 12,262 9,338 | 10,900 13,145 12,615
Fuel (pumping & transport) 12,872 2,266 5,945 12,683 13,872 21,561 11,147 8,525 9,909 11,950 10,740
Sludge dumping - 5,825
Other 1,287 809 595 1,268 1,287 2,156 1,115 853 991 1,195 1,147
Equipment Capital costs
Insurance costs for trucks 159.22 31.84 127.38 95.53 127.38 95.53 95.53 95.53 95.53 105 96
Truck Depreciation Cost 14,563 3,301 3,689 5,825 8,592 5,631 7,282 6,796 9,709 6,789 6,353
Office equipment depreciation costs 35,000
Subtotal 49,722 3,333 3,817 5,021 8,720 5,727 7,377 6,892 9,804 6,894 6,449
Revenue Sources
Emptying (all customers) 29,971 47,709 63,691 67,113 82,573 76,429 78,2901 70,340 69,450 64,515
Public Emptying 15,414
Household emptying 2,018
Compost sale 21,845
Subtotal 39,277 29,971 47,709 63,601 67,113 82,573 76,429 78,201 70,340 69,450 64,515
Profit fLoss
Revenue before Tax (94,744) 4,959 8,113 11,059 | 12,729 | 11,738 8,723 16,843 9,006 11,173 10,396
Income tax - 1,240 2,028 2,765 3,182 2,935 2,181 4,211 2,251 2,793 2,599
Profit (loss) after Tax (94,744) 3,719 6,085 8,294 9,547 8,804 6,542 12,633 6,754 8,380 7,797

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICE_




FinalReport.FSM inVietnam

Table4-14. Breakeven analysisHanoi city

ltem State Co. |Small private co. Medium private companies Private Co
HNO1 HNOD2 HNO3 HNO4 HNO5 HNO& HNO7 HNO3 HNO9 Average Average
Number of truck 5 1 2 3 4 3 3 3 3 3 2.8
Truck volume 3.7 2.5 2.5 2.67 2.75 3 2.67 4 2.5 3 2.92
Trips/year (2010) 2,016 882 1,512 1,890 1,764 2,268 2,268 2,016 2,520 2,034 1,890
Breakeven (trip/year) 9,826 666 1,207 1,462 1,324 1,808 1,953 1,518 2,130 1,629 1,509
Breakeven (trip/truck/year) 1,965 666 603 487 331 603 651 506 710 556 570
Table4-15. Scenario 1, 5 years analysisth existing FSM modeHanoi city
Item State Co. |Small private co. Medium private companies Private Co
HNO1 HNO2 HNO3 HNO4 HNO5 HNOB HNO7 HNOS HNOS Average Average
NPV @18% discount rate (847,079) 1,314 14,364 (3,291) 1,755 18,753 5,833 34,551 | (10,435) 8,790 7,856
After Tax IRR - 5 years N/A 20% 90% -5% 19% 80% 31% 117% 9% 49% 45%
Pre-tax IRR - 5 years N/A 30% 146% N/A 30% 127% 44% 203% 15% 94% 85%
Avg 5 yr monthly cash to operator (13,416) 289 429 {13) 561 576 326 984 250 445 425
Average annual 5 year ROE -28% 11% 16% -2% 10% 15% 8% 18% 6% 10% 10%
Year of capital recovery within 5 years No No v No No 1] No 1] No
Table4-16. Scenario 2additional paymentfor all sludge to landfill 5 years analysis, Hanoi city
item State Co. |Small private co. Medium private companies Private Co
HNO1 HNO2 HNO3 HNO4 HNO5 HNO6 HNO7 HNO2 HNO9 Average Average
NPV @18% discount rate 9,727 14,521 6,055 22,804 (7,878)| 28,254 31,140 24,883 17,111 16,188
After Tax IRR - 5 years 36% 125% 99% 41% N/A 127% 130% 44% 94% 86%
Pre-tax IRR - 5 years 55% 274% N/A 64% N/A 283% 264% 70% 191% 168%
Avg 5 yr monthly cash to operator 466 397 126 977 (148) 769 858 995 568 555
Average annual 5 year ROE 14% 15% 12% 13% -11% 15% 16% 13% 10% 11%
City subsidy or tariff increase USD/m3 3.9 3.9 6.8 6.8 6.3 5.8 2.4 5.8 5.4 5.2
Year of capital recovery within 5 years No No v No No 1] No 1] No
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Table4-17. Scenario 3maximum tripsper truck and all sludge to landfilb years analysis, Hanoi city

Item State Co. |Small private co. Medium private companies Private Co
HNO1 HNOD2 HNO3 HNO4 HNO5 HNO& HNO7 HNOS8 HNOS Average Average
NPV @18% discount rate (704,715) 3,016 32,659 13,627 | 152,867 | (11,117)| 26,594 | 105,168 | (15,838) 43,423 38,372
After Tax IRR - 5 years N/A 23% 314% 156% 290% -23% 86% N/A 4% 138% 121%
Pre-tax IRR - 5 years N/A 35% 2390% 8 1530% N/A 138% N/A 8% 971% 815%
Avg 5 yr monthly cash to operator {10,082) 327 850 314 4,067 {135) 802 2,622 118 1,234 1,121
Average annual 5 year ROE -109% 12% 23% 7% 26% -8% 15% 28% 5% 14% 14%
Year of capital recovery within 5 years No No ] [} ] No 1\ | No
Table4-18. Scenario 1a, 5 years analysisth existing FSM model and bank loakanoi city
Item State Co. |Small private co. Medium private companies Private Co
HNO1 HNO2 HNO3 HNO4 HNO5 HNOG HNO7 HNOS HNOS Average Average
NPV @18% discount rate (18,763) 3,474 5964 | (53,084)] 7,133 | (15,659)| 14,491 | (3,343) (5,861) (7,473)
After Tax IRR - 5 years -11% 32% 33% -23% 38% -15% 51% 15% 19% 15%
Pre-tax IRR - 5 years -11% 45% 45% N/A 54% -21% 73% 23% 37% 30%
Avg 5 yr monthly cash to operator {165) 183 308 (686) 317 {160) 531 447 134 97
Average annual 5 year ROE -1% 9% 9% -9% 10% -6% 12% 8% 5% 4%
Year of capital recovery within 5 years No No No No No \Y No \Y No
C
[tem State Co. |Small private co. Medium private companies Private Co
HNO1 HNO2 HNO3 HNO4 HNO5 HNOB HNO7 HNOS8 HNOS Average Average
NPV @18% discount rate (11,443) 3,473 20,659 | (32,026)| (10,407) 6,327 11,080 31,974 4,439 2,453
After Tax IRR - 5 years -1% 39% 112% -10% N/A 38% 49% 50% 46% 40%
Pre-tax IRR - 5 years 2% 65% 228% -11% N/A 66% 77% 78% 84% 72%
Avg 5 yr monthly cash to operator (13) 146 573 (269) (194) 269 405 1,191 303 264
Average annual 5 year ROE 4% 7% 14% 0% -15% 7% 10% 14% 5% 5%
City subsidy or tariff increase USD/m3 3.88 3.88 6.80 6.80 6.21 5.83 2.43 5.83 5.41 5.22
Year of capital recovery within 5 years No No No ] No No No ]| v
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Table4-19.Scenario 3amaximum tripsper truck and all sludge to landfill, with bank loa®, years analysid{anoi city

Item State Co. |Small private co. Medium private companies Private Co
HNO1 HNO2 HNO3 HNO4 HNO5 HNO6 HNO7 HNO8 HNO9 Average Average

NPV @18% discount rate (14,859) 21,769 34,047 | 70,008 | (27,738) 5,101 79,350 1,268 26,258 21,118
After Tax IRR - 5 years -5% 141% 134% 26% N/A 29% 6 19% 170% 145%
Pre-tax IRR - 5 years -4% 269% 242% 137% N/A 40% N/A 28% 143% 119%
Avg 5 yr monthly cash to operator (77) 604 951 2,165 (510) 316 2,025 548 873 754
Average annual 5 year ROE 2% 19% 19% 20% 41% 2% 26% 9% 20% 18%
Year of capital recovery within 5 years No No i ] 1] No No Il No
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4.4.1.1.2. Breakeven analysis

Breakeven analysisTable 4-14) confirms the findings from Income statememltue to
high capital and running costs, HNO1 (Hanoi URENCO 11) should have more trijps ondde
to cover expenditureg9,826 trips per year, versus current total number of trips 2,016 in
2010) Meanwhile, all private enterprises are trying to reduce expenditures and maximize
benefits. With volume of tank ranging from 2.5 to 4*nthe current number of tripsof all
private enterprisess more thartheir respectivebreakeven points making average number of
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trips per enterprises is 2,034 trips (or 556 trips per truck per year) versus -bresak point
1,629 trips per year

4.4.1.1.3. IRR, NPV, Cabllow and ROE
Scenario 1keeping the same FSM model, 5 yiaancialprojection)

The analysis has been conducted with the local discount rate of EBRFAJRENCO 11
(HN.01), after 5 years projection, under the same working environment in the &Sivlancial
indicators are still negative. NPV<0, IRR<0 and average ROE <0 show Cau Dzien waste
treatment enterprise still needs a crassbsidy from other activities of the Hanoi URENCO.

Results of scenario 1 analysis show that: keeping the same moB8N\fin the coming
5 years, the average Rate of return on equity (ROE) at all private enterpris¥s.iddwever,
there only HN.03, HN.0O6 and HN.08 can get their capital recovery within a period less than 5
years: HN.06 and HN.08 can get recovered wiBhyears, HN.03 gets recovered within 4 years.
For other private enterprises, low average annual 5 year ROE {#dm11%) show they need
more time to get recoveredlhe picture shows private enterprises are running business with
somehow modest benefit. hbler strong competitive market conditions, enterprise would
hardly increase their travel distance to bring sludge to the right sites.

Scenario Zsignificant increase of desludging fee, or payment from city budget for sludge
brought into legal dumpingites).

LY &aOSYINAR2 HXZ AYy 2NRSN) G2 oNRy3I Iff af dzf
plant, additional payment on each emptied®f sludge should be required, so that firm still
can have a benefit in the businesghile going further (for20 km per trip in average)
Additional minimum desludging feerequired is ranging from VND 50,000 (or USD 2.43, for
HN.08) to VND 140,000 ((or USD 6.80, for HN.04 and HN.0B)’pérsludgedelivered to the
composting plant In average, theamount of VND 107,500 (USD 5.22) per’rof sludge
delivered to the composting planshould be charged additional to the households, or,
adzo AaARAT SR o0& (KS OAGEQ&a 0dzRASGP 2 A0GK GKFG Y
firms can find capital recovery withiny®ars: HN.B (after 4 years), HN.06 (after 3 years) and
HN.08 (after 3 years)

Scenario 3 (maximizing number of trips per truck thanks to available market size, increase of
business marketing and legal enforcement in frequent desludging by thdwtge is brought
into designated dumping or treatment sides

In this scenario, vate enterpriseswill utilize maximum capacity aheir available
trucks. Maximum number of trips per day isGity or household will not pay additional fee to
the sludge emptiers even though all sludge is considered to be delivered to the right
designated site in the cityThe results show some private operators will face risk of financial
loss in their business, especially for the ones who have currently highneéitpees and
number of trips per is close to the maximum valkesakeven number of trips per truck per
year) In compare with previous scenarios, there are more enterprisegtvcan find capél
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recovery within 5 yearsHN.08 (after 1 year), HN.03, WH.(after 2 years), HN.04 (after 3
years) and HN.O7 (after 4 years).

4.4.1.2. Access to financand analysis of scenarios where private enterprises are getting bank
loans to run business
For the small and medium enterprises,istnot easy to get loans from the commercial
banks due complexity in administrative procedures and difficulties in mobilizing of legal
properties for mortgage. Besides, high interest rates of the bank loans due to hot growth of
the real estate market creatagnificant pressure on any business proposal in getting loans.

In the successful cases, banks often provide as much as 70% of the valudwositiess at
the Interest ratesaround 18%/year.The rest 30% lgato bepaid from the own capital of the
enterprises.

3 scenarios la, 2a and 3a have been analyzed for Hanoi private enterprises where they
borrow the loans from the bank to run the business keeping the same FSM model as in
scenarios 1, 2, and 3 respectively.

Scenario labrrowingloan from thebankfor 70% of capital invest of the enterprise, keeping
the same FSM model, 5 year projectafriinance:

Payment for the bank loan intere$18%/year)becomes a significant payment in the
FANNQE SELISYRAGIINBEP 90@Sy (K2 depKas pirésénceYi2. RS €
sludge is still not brought to the right landfill, mast enterprises will face the risk of financial
loss in their busines@iN.02, HN.05, HN.07, HN.OBhere only HN.06 and HN.O8 will find their
capital recovery within 5 years.

Scenario 2ahbrrowingloan from thebank plus increase of desludging fee by household, or
equal payment from city budget for sludge brought into legal dumping sites):

Different levels of desludging fee increase (equal to different payments frontitiie
budget) were tried. VND QI,500/m® (USD5.22/m%) is average acceptable rate where
enterprlses can keep the same level of profits in FSM business, gomg further (for 20 km per
GNALI AY | @SNIF 3S0s LIeAay3d Y2NB Safireld ¢itR dndedzNB & =
the condition that enterprises have to get loans from the bank to run their busindsse
only 3 private enterprises can find their capital recovery within 5 years period: HN.04, HN.O8
(after 3 years) and HN.09 (after 5 years).

Scenario 3abprrowingloan from thebank maximizing number of trips per truck):

Sludge is brought into designated dumping or treatment sites. In order to keep profit,
private enterprisesshould utilize their maximum truck capacitfhere privateenterprises
HN.03, HN.04, HN.05 and HN.08 still can find capital recovery within 5 years, where HN.02,
HN.06 will face the financial losses.

4.4.1.3. Role of public sector in business sustainability
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Currently business of FSM private enterprises does not crosargupublic activity.
Their own run marketing, desludging and illegal dumpingroptied sludge desnot get any
support from the city authorities.

Hanoi has been conducting the 3R (reduction, reuse, recpotggct since 2006, with
at source separatin of solid waste campaigrand capacity buildingctivitiesfor the Hanoi
URENCO. The project is funded by Japanese bualggttechnically supported by JICA
Separated organic waste from 4 pilot wards in Hanoi urban area is being transported to the
Cau Den composting plant for making compost fertilizer. Brought to Cau Dzien fecal sludge is
also being ceomposted. Expansion of the 3R project antplementation ofappropriate
marketing strategyor the compost productay bring a bettebusinesssituation for the Cau
Dzien composting planivhich should receive emptied sludge from the toilefsrther, the
capacity of the composting plant should be increased. Hanoi is currently considering to invest
in a new module of a fecal sludge treatment station i Caien.

Awareness raising for frequent desludging of household and public septic tanks can be
made with efforts not only of private service providers, but als@layersfrom public sector
such as public utilities (Sewerage dncinage companyJrban Environment company), local
authorities at ward, district and city levgl schools and universities, NGOs, e@ood
experiences in awarenessingfor septic tank emptying have been recognized in some urban
environmental sanitation projects such as WoBdnk 1B project in Hai Phong (2092009),
Danida prgect in Buon Ma Thud2001¢ 2009), etcWith prevailing percentage of septic tank
number among ofsite sanitation facilities in the Vietnamese cities, frequent desludging of
septic tanks will assureustainable market for the desludging, transportation, treatment and
reuse business (see results@enario 3 in the company level business analysis).

Strict control in fecal sludge dumping by the city authorities and the public will also
certainly impacton the business behaving of the private FSM enterprises. Strong penalties
applied to illegal dumping cases will force enterprises reconsider their sludge transportation
and dumping. As shown in Scenario 2 analysis, additional charges for emptied aededeliv
sludge volume should be applied in order to keep private FSM business profitable.

4.4.1.4. Business analysis of Treatment PlantsHanoi city

Business of treatment plant Cau Dzien in Hanoi city has been analyzed as it is Hanoi
URENCO 11 (numbered HN.O1 in this study).

Actual capacity of the Cau Dzien composting plant is from 2,000 to 5,000 tons of
compost per yearAbout 70% of fertiliser used in Vietnam is imported. Price of organic
fertilisers, made locally from agricultural waste, organic solid waste, animal and human
wastes, etc. is much lower. However, there is only small portion of the market use from that
type of fertiliser. Besides Cau Dzien composting plant in Hanoi, with design capasity)06
100,000 tons of organic waste input per year and 13,600 tons of compost product output per
year, there are 4 other large composting plants contributing to the tdtdign capacity of
compost product 22,000 tons per year, which is equal to 8.2% of the total organic fertilizer
needs in the Red river delta. The actual capacity of compost fertilizer in the North of Vietnam
is 12,50015,000 tons per year. There are asame private firms such as Song Gianh, Humix,

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICE



FinalReport. FSM inVietham

Thien Nong producing organic fertilizers from other sources and supplying around 15,000 tons
of organic fertilizer per year to the northern provinces.

The reasons of low sale of Cau Dzien compost in compé#neothiers are:
1 Not competitive price;

1 Low product quality

1 Limited effective marketing and after sale service

Compost made by Cau Dzien has a good quality in terms of nutrients compared with
Vietnamese standard foor fertiliser, issued under Decisionl8G2008/QBBNNof the MARD
on October 15th,2008 However, Cau Dzien compost exceed standards for Arsen and
Coliforms. High standard in term of Arsen (<2 mg/kg dry weight) and mixed up composition of
poorly separated are main causes. Presence of sandtst substances are also limitation of
Cau Dzien compost.

Current after tax loss of HN.0O1 FSM business is USD 93,045 per yeaoss$his |
currently crosssubsidized by theanother public utility ofHanoi URENCO who relies on the
major budget sources ohousehold environmental sanitation fees, for the solid waste
collection, and compensated by the city budget.

4.4.1.5. Recommendations for sustainable FSM business models in Hanoi city

Current business model of FSM in Hanoi is not sustain&bieate enterprisesare
mostly applying llegal dumpingmethod. Advocacyand enforcement effortsby the city
authorities to control the FSMctivities are limited. Composting plant is running with low
capacity, and producing product with low quality. Awareness raisargpaigns on FSM and
resource recovery are not conducted, or conducted with limited results in the city.

State own enterprise ialsorunning FSM activitybut not considering iasa business.
Crosssubsidy by other enterprise under thgublic utility of Hanoi URENC beingmade in
order to keep the FSM activitiegthin the enterprise

Private enterprises are competing, practicing illegal dumping of the emptied sludge to
minimize expenditures and maximize business profits.

As shown in Scenario latbie financial analysishicase of borrowing money from the
bank with the current interest rates, number of private enterprises may face debt in their
business profile in the 5 year run.

In order to control illegal dumping of fecal sludgeHanoi,more enforcenent from the
city authorities should be applied. All private enterprises who are dealing with fecal sludge
emptying should bring sludge into the legal sites for treatment and resource recdvergt
inspection of the firm registration, truck retar check, tax payment and report, certification
upon sludge delivery to the treatment or dumping sites, etc. should be applied. Besides, public
supervision on illegal dumping is another efficient FSM control measure which is currently
applied in some ciés like Ho Chi Minh, Binh Dzuong, etc.
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Out of the growth of desludging fee due to inflation, in order to keep prafitditional
charge from septic tankwnersor, from the city budget should be made. VNID7,500/m?, or
USD5.22/m? should be applied, making total desludging fee of US32Im?® instead of
current USD 2.3/m® (added up4200)Ay OF &8 | £ f &f dzZRIS A& 6 NR dz
dumping sites

Further, city authorities should build up more fecal sludge receiving asatrhent
stations. Appropriate allocation of the stations would reduce running costs for the sludge
transportation. Since there is still very high demand of the market in the compost fertiliser
product, appropriate marketing anshles strategy should bekan besides application of large
scale source separation and improvement of composting technology

Besides compostingr co-composting with organic waste, Hanoi should look for other
fecal sludge treatment technologies which may be more appropriatedi@estion of fecal
sludge with organic waste from restaurants, markets, agriculture waste, fetcbiogas
recovery and composting of digested sludge for making fertilisdugdge drying and
incineration as fuel source, etc. are among potential technologies to be considered.

4.4.2. City level-Ha Phong city
4.4.2.1. Company level financial analysis:

4.4.2.1.1. Income statements

Income statements of 4 surveyed enterprises are presentedTable 4-21). The
analysis has been made fthie date own enterprise of HP SADCBP.01) for 2 medium
enterprisesHP.03 and HP.Q&vith 3 trucks each) andl large enterpriseHP.02(with 12 trucks).

HP SADCO income statement shows the company has a loss @f3|123Pper year.
This amount is being compensated tne revenue from other activities at theompany. The
reasons of loss diP SADCO in F®Musiness are:

- High capital costs, leading to high depreciation costs for fixed assét® GADCO
includingTrang Cat sludge treatmeptant.

- The enterprise serves limited number of households, industries and other
customers under the servce base. The Company focusesfree-of-charge
desludging for the houholds according to the scheédl program. As an order
from the city, the expenditures for scheduled desludging are paid by a part of
wastewater fees (around ¢ 8% of total wastewater fee revenue). This activity sloe
y20G oNARY3 WYPoSYSTAGWY Ay GKS O2YLl ye 7.

- Trang Cat sludge treatment plant is now operating, but it receives only dredged
sludge from city sewers, canals, and scheduled sludge collected by HP SADCO. Due
to limited capacity, lack of enforogent and clear guidance, no one private
enterprise delivers sludge to Trang Cat. This might also increase expenditures of the
FS emptiers.

- Trang Cat treatment plant has good infrastructure and equipment base. However,
due to low technology of compost pradtion and unseparated feeding materials,
guality of compost is not high and it has very limited commercial value for the
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market. So far, over last 5 years, Trang Cat just has sold the first portion of compost
product to the public utility company who iaking care of green spaces in the city.
The value of contract was small (VND 15 million or USD 728). TramgrQadst

has to compete with other types of organic fertilisers in the market.

All surveyed private enterprisda Hai Phonglo have benefit intheir FSMbusiness.
With number of trucks3 per companyannualizedcapital costsfrom USD4,659to USD4,756
(average USD 4,70@hd running cost from USR0,815to0 USD23,182 (average USR21,9998),
the medium enterprisescan make net (after tax) profit from US®397 to USD?21,962
(average USD5,679).

A large private enterprise in Hai Phong (HP.02) has 12 trucks. With annualized capital
costs of USD 15,916 and running cost of USD 57,655, the enterprise makes a mabxafte
profit of USD 26,000 per year (data from 2010).

Money fluxes in a public enterprisePH1, and average values of money fluxes in
private enterprises H.02 HP.04 are illustrated inFigure4-80 and Figure4-80.
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Figure4-82. Money fluxesin a public utility HP.01
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Table4-20. Income statement of FSM enterprises in Hai Phong city (USD)

Item State Co. Medium private Co. Large private Co. Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average
MNumber of trucks 12 3 2 3 12 =
Average tank volume, m3 2.8 2.5 2.0 2.2 2.8 2.4
Average cost of new truck 53,058 12,427 12,427 12,427
Average cost of second hand truck 7.767 7.605 7.686 6,472 7,281
Average return trip distance, kim 35.0 15.0 15.0 15.0 15.0 15.0
Twvpical emptying fee, USD/ M3 12.2 14.32 10.7 12.5 13.6 12.9
Twpical emptying fee. USD/trip 314.2 326.2 21.4 28.85 35.8 31.2
Personnel Costs 70,252 16,078 14,680 15,379 46,835 25,864
Registration fees of company and licensing fees for 4,126 194 194 194 194 194
truck
Operating costs - Fixed 48,626 1,273 4,220 2,747 4,086 3,193
Office building rent - - 2,330 1,165 2,330 1,553
Telephone 5,894 583 583 583 599 621
Electricity 20,629 408 583 495 408 466
Water 17,682 117 175 146 117 1326
Other costs 55 182 119 178 129
Annual maintenance 4,427 111 267 239 355 278
Operating costs - Variables 17,465 3,270 4,087 3,679 6,540 4,632
Fuel (pumping & transportation) 15,877 2,973 3,716 3,344 5,945 4,211
Sludge dumping - - -
Others 1.588 297 372 234 595 421
Total Operating Costs 140,469 20,815 23,182 21,998 57,655 33,884
Equipment Capital costs
Insurance costs for trucks, vehicles 413,98 a5.53 a5.53 a6 382.14 191
Truck Depreciation Cost 9,929 4,660 4,563 4,612 15,524 2,252
Office equipment depreciation costs 511
(Trang Cat landfill) Fixed asset depreciation 4,605
Sub-total 15,460 4,756 4,659 4,707 15,916 2,443
Revenue Sources
Emptying (all customers) 856,202 54,853 40,269 47,611 108,228 &e7.820
Service revenue 25,767
Compost sale 728
Sub-total 112,697 54,853 40,369 47,611 108,238 67,820
Profit fLoss
Revenue before Tax (43,232) 29,283 12,529 20,906 34,666 25,493
Revenue Tax - 7,321 3,132 5,226 8,667 6,373
Profit (loss) after Tax (43,232) 21,962 9,397 15,679 26,000 19,119

IESE | RESULTS AND ANALYSIS OF URBAN FSM PRACTICE




FinalReport.FSM inVietnam

Table4-21. Breakeven analysis, HaPhong city

ltem State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average
Number of truck 13 3 3 3.0 12 6.0
Truck volume 2.79 2.53 2 2.3 2.63 2.5
Trips/year (2010) 13,104 1,512 1,890 1,701 3,024 2,142
Breakeven (trip/year) 18,485 648 1,227 938 1,987 1,288
Breakeven (trip/truck/year) 1,422 216 409 313 166 264
Table4-22. Scenario 1, 5 yearfsnancial analysiswith existing FSM modeHai Phong city
Item State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average
NPV @18% discount rate (207,566) 69,081 31,734 50,408 83,554 61,456
After Tax IRR - 5 years NJA 144% 158% 151% 112% 138%
Pre-tax IRR - 5 years NSA 287% 301% 294% 183% 257%
Avg 5 yr monthly cash to operator (4,305) 1954 872 1413 2404 1743
Average annual 5 year ROE 23% 21% 22% 19% 21%
Year of capital recovery within 5 years No 11 11 11
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Table4-23. Scenario 2, additional payment for all sludge to landffil,years analysis, Hanoi city

Item State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average

NPV @18% discount rate 63,216 31,516 47,366 265,484 120,072
After Tax IRR - 5 years 89% 116% 103% 121% 109%
Pre-tax IRR - 5 years 132% 182% 157% 144% 153%
Avg 5 yr monthly cash to operator 2031 951 1491 8608 3863
Average annual 5 year ROE 19% 14% 17% 14% 16%
Subsidy from city budget (USD/m3) No need 1.94 1.94 0.97 1.46
Year of capital recovery within 5 years No 1] v vV

Table4-24. Scenario 3, maximum tripger truck a

nd all sludge to landfill5 years analysis, Hanoi city

[tem State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average

NPV @18% discount rate 196,469 49,511 | 122,990 1,049,316 431,766
After Tax IRR - 5 years N/A 232% N/A 232%
Pre-tax IRR - 5 years N/A 606% N/A 606%
Avg 5 yr monthly cash to operator 5,130 1383 3256 26855 11,123
Average annual 5 year ROE 31% 23% 27% 39% 31%
Year of capital recovery within 5 years No | Il |

Table4-25. Scenario Ia, with existing FSM model andank loan,5 yearsfinancial analysis,Hai Phongcity

[tem State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average

NPV @18% discount rate (6,615) 18,265 40,554 17,401
After Tax IRR - 5 years 13% 79% 50% 43%
Pre-tax IRR - 5 years 21% 116% 76% 71%
Avg 5 yr monthly cash to operator 463 567 1,531 254
Average annual 5 year ROE 23% 17% 16% 19%
Year of capital recovery within 5 years No v I\
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Table4-26. Scenario 2aadditional payment for allsludge to landfilland bank loan 5 years analysigdanoi city

[tem State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average

NPV @18% discount rate (28,675) 11,003 17,830 53
After Tax IRR - 5 years 2% 57% 32% 29%
Pre-tax IRR - 5 years 1% 83% 49% 44%
Avg 5 yr monthly cash to operator (54) 380 980 436
Average annual 5 year ROE 13% 13% 13%
Subsidy from city budget (USD/m3) - No need 1.94 0.97 1.46
Year of capital recovery within 5 years No v W

Table4-27. Scenario 3amaximum tripsper truck and all sludge to landfill, with bank loar, years analysisHanoi city

[tem State company Medium private Co. Large private Co.| Private Co.
HPO1 HPO3 HPO4 Average HPO2 Average
NPV @18% discount rate 692,501 1 3 2 N/A 2
After Tax IRR - 5 years N/A 129% 2503% 1316% N/A 1316%
Pre-tax IRR - 5 years N/A | 163168%| 60621%| 111895% 15,127 5,788
Avg 5 yr monthly cash to operator 16,759 3,357 1,189 2,273 20,626 8,391
Average annual 5 year ROE 41% 23% 24% 24% 40% 29%

Year of capital recovery within 5 years
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4.4.2.1.2. Breakeven analysis

Breakeven analysisTable 4-21) confirms the findings from Income statement. Due to
high capital and running costs, HP.01 (Hai Phong SADCO) can nottxexeenditures. All
private enterprises run business where all have actual number of trips is more thandareak
points anddo have profit.

4.4.2.1.3. IRR, NPV, Cash Flow and ROE

Scenario 1 (keeping the same FSM mddawencial analysis fob year projection):

In Scenario 1, astewater fee will be increased from current 15% surcharge to water bill,
up to 20% surcharge in 2012, and 25% surcharge in 0% wastewater fee increase follows
Hai Phong commitment as agreed in the World Bank project 1B (2009).Besides amount
of fecal sludge desludged by the HP.01 under schedule for free of charge, HP.01 and all private
enterprises are providing fecal sludge emptying service for other households, and for all
commercial, industrial and public buildings. No onevgite enterprise brings sludge to Trang
Cat landfill.

Results ofscenario 1 analysis show that: keeping the same model of FSM, in the coming 5
years, the averag®ate of Return on Equity (ROE) at all private enterprises is ranging f&dm
to 23%(in average 21%)

NPV after 5 years at all small and medium enterpris€0@... HN.@) > 0; IRR > 18% (18%
is a bank interest rate over last years in Vietnam).

All private enterprises in Hai Phong can find full capital recovery within 3 years period.

ForHP &DCQHP.01), after 5 years projection, under the same working environment in
the FSMall financial indicators are still negativienterprise needs a crossubsidy from other
activities of theHP SADC®hich are paid by the city or by other sources of budget

Scenari@ (all sludge to the Trang Cat landfillith additional fee 5 yearfinancialprojection):

Scenario2 is made with assumptiaall sludge will be delivered to the landfill and
compostng plant in Trang Cat. In order to bring sludge for a longer distance for a proper
treatment and reuse, the companies need additional payment to cover their running
expenditures The amount of additional fee required for eact? of sludge delivered to the
landfill will be ranging from 0 (in case of HP.03) to VND 40,000 (USD 1.94, in case of HP.04).
HP.02 and HP.04 will find capital recovery in the yean® year 4, respectivelyvhile HP.03
will find capital recovery in the year 3

Scenarid (all sludgeto the Trang Cat landfjlho additional fee, maximum number of trips per
truck, 5 yearfinancialprojection):

Scenario3 is made with assumptiaall sludge will be delivered to the landfill and
composting plant in Trang Cat. In order to bring sludged longer distance for a proper
treatment and reuse, the companies need to maximize their marketing and service
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performance so that maximum number of trucks, and maximum number of trips per truck
would be utilized to keep their benefit. With increasedveaue, HP.02 and HP.03 will find
capital recovery right in the year 1, while HP.04 will find capital recovery in the year 2

4.4.2.2. Access to financand analysis of scenarios with bank loans

There is a very similar situation for private enterprises inPHaing city to get loans from
the bank as in Hanoi (see paragraph 4.4.1.2). The 3 scenarios are analyzed for private
enterprises in Hai Phong city as follows.

Scenario 1.abprrowingloans from the bankor 70% of capital invest of tharivate enterprise,
keeping the same FSM model, 5 yBaancialprojection):

Scenariadl.ais made with assumpti®gihe private enterprises have to get aloan from
the bank to run theibusinessAmong 3 analyzed private enterprises, HP\iIB face therisk
of financial I@s in itsbusiness where HP.02 and HP.04 still make benefits and find capital
recovery in the year 4

Scenari®.a (borrowingloans from the bankor 70% of capital invest of tharivate enterprise,
all sludge to the Trang Cat landfiltith additionalfee,5 yearfinancialprojection):

Scenarid2.ais made with assumptiagthe private enterprises have to get aloan from
the bank to run theitbusinessbut, in order to bring sludge for a longer distance to the Trang
Cat landfill for proper treatmenand reuse, the companies need additional payment to cover
their running expendituresThe amount of additional fee required for each® wf sludge
delivered to the landfill will be ranging from 0 (in case of HP.03) to VND 40,000 (USD 1.94, in
case of HP.04HP.02 and HP.04 will find capital recovery in the year 5

Scenario 3.a (borrowing loans from the bank for investment, all sludge to the Trang Cat landfill,
maximum trips instead of fee increase, 5 year financial projection):

Scenario 3.a is made witassumptions the market will be available while private
enterprises, in order to keep business profitabdéth bank loans will exploit maximum
number of trips per truck, and all trucks in business.

All private enterprises will make profit without additial fees paid for the sludge
delivery to landfill. HP.02 will find capital recovery right in the year 1, HPi@Zhe year 3,
and HP.04 in the year 2. From the point of view of FSM business, this scenario seems most
appropriate for the case of Hai Phoaiy.

4.4.2.3. Role of public sector in business sustainability

Hai Phongs a first city in Vietnamwvho hasincreagd wastewater tariff higher than
10%, and planning to increase wastewater tariff gradually to meet commitment stated in the
sanitation project 1B (WB). From 2005 the city has changed the FSM structure in the city while
considering septic tank is one compottien 2 ¥ GKS OAGeQa aSgSNI3IAS
Authorization for Hai Phongewerage andDrainage Company to run tle FSM business,
providing budget from wastewater fee collection for the scheduled desludging are valuable
efforts by the Hai Phong city authbes.
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Awareness raising campaigns started since 1B project are now being conducted by Hai
Phong Sewerage and Drainage Company. The Company has created a special Unit taking care
2T OdzaG2YSNARQ NBflGA2ya YR RSt A @JtBeN®ompady C{ a
cooperates closely with the local authorities whove@ontact and access to every household.

l g NBySadaa NARaAy3a F2N K2dzaSK2f Ra Aa O2y RdzOGSF
Union who was under the 1B project in charge of runnihg Revolving Fund for the low
income households to borrow money for upgrading the toilet and septic tank.

So far in Vietham there is only Hai Phong city applying FSM model with key acting role
of the Sewerage and Drainage Company. With built up capaony the World Bank project
the Company can handle with the FSM component even though this component is still not
considered as business as it does not have any profit. Keeping going schedule desludging,
further increase of wastewater tariff, and improvenmesf treatment system for compost sale
are the issues to be realized by Hai Phong Sewerage and Drainage Company in order to make
their FSM business more sustainable.

4.4.2.4. Business analysis of Treatment PlantsHai Phongcity

Business analysis afsingleTrang Catvaste treatment planin Hai Phong citiias been
done and providedas one component of the Hai Phong Sewerage and Drai@aggany
(HP.01 see paragraph 4.4.2)1The bss of USI23,232 per yearis being compensated by the
revenue from other adtities at the companyAs mentioned above he reasons ofinancial
loss of H1in FSMcomponentare high capital costef vacuum trucks and othdixed assets
at the Trang Cat sludge treatment plaptirchased from the WB 1B project; running expenses
for the schedulediesludging for the haseholdsis covered by the city, not by the households;
compost producfrom Trang Cahasa limited commercial value for the markand cannot be
sold.

4.4.25. Recommendatins for sustainablé&~-SMbusiness models Hai Phong city

In Hai Phong city, the amount of fecal sludge emptied under scheduled prdénesn
of-charge)is 7,618 m, while the volume of sludge emptied under service b#siusehold
pays)by HP SADCO is980 nt (HP SADCO 2010 datdhe sludge amount emptied by HP
SADCO makes 12% of #&timatedtotal volume of fecal sludge emptied in the c{tgported
9,598 nf out of estimated80,569m3). Onlyl t { ! Sludhedszrought into Trang Cat waste
treatment plant for composting and dumping. The rest amount of fecal sludge is emptied by
10 private enterprises and dumped, in most of cases, illeg&¥en though Hai Phong FSM
model seems more advancing in comg@avith badly controlled situation in Hanoi and Ho Chi
Minh cities, but there are still someegative points in Hai Phoragfollows:

- 4 to 6% of budget coming from collected wastewater fee is paid for the scheduled
desludging. Wastewater fee is still lowxpenditures are more #m revenues, and
HP SADCO now should have a csudssidy for the FSM parfirom its other
activities.
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- Capacity of FSM equipment and infrastructure of HP SADCO is not fully utilized yet
Very small income is collected from compostiade, whileO 2 Y LI efperfidures
are huge due to depreciation.

- Private sector takes part in FSM but they are not bringing sludge to the right place.
Enterprisesstill can not utilize trucks at their maximum capacityecause of
competition. At presenceenterprises arestill making profits. However, if they have
to geta loan from the bank to start and to run their business, loss may occur.

- If all septic tanks and pits are emptied regularly as required (at least one per two
years for septic tanks, once pgear for pit latrines), the total volume of sludge to
be emptied from Hai Phong urban area market is estimated 66466 m® (see
Table in paragraph 441). The current volume of sludge emptied by all
enterprises is80,569m° or 48%. There is bignarket potential for enterprises to
increase their activities and revenues.

From above described analyses, possible solutions for Hai Phong to improve FSM

model will be made as follows

- To keep a major role for FSM in the city of the HP SADCO. Wastdeateill be
increased as comitted with Wahd to cover running costs of the HP SADCO

- To improve marketing activities for regular septic tank and pit desludging.

- To improve organization of works so that all trucks can make a maximum number
of trips per dayBesides household awareness rising and marketing enhancement,
maximum explotation of trucks in business will help enterprises to increase their
revenue and keep business profitable even when bank loans and long distance
delivery of sludge are applied.

- Toset up legal framework for FSM activities including control for sludge emptying,
transportation and dumping activitiesEmptied sludge should be brought into
treatment sites.

- To improve treatment process and to enhance marketing for increase of compost
production and sale.

4.4.3. City level-Ho Chi MinhCity
4.4.3.1. Company level financial analysis:
4.4.3.1.1. Income statements

Income statements of 6 surveyed enterprises are presentethire 4-28. The analysis
has been made for State own enterprise of CITENCO, for small enterprises (with 1 truck each),
medium enterprises (with 2 to 4 trucks each), and large enterprises (5 trucksaadahore).

A public utility CITENCO (HCM.@igome statement shows the company haset
(after tax) profitof USD182101 per year.The company has very important revenue from
lease of public toilet cabins (including lease of cabins and desludgiegldors) which is even
more than revenue from its major activity in FSM (USD 260,971 vs. USD 198,240).

All surveyed private enterprises iHo Chi MinhCity do have benefit in their FSM
business.A small private enterprise HCM.06 has annualized capiats USD 16,480 and
running costs USD 17,168fter tax benefit USD 6,22With number of truckdrom 2 to 5per
company, annualized capital costs from UsDB0to USD24,982 (average USD4,706) and
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running cost from USB0,658to USD60,202 (average 8D50,757), the medium enterprises
can make net (after tax) profit from USD,768to USDB7,103 (average USB2,519).

A large private enterprise ihlo Chi Minh CityHCM.03) has6 trucks. With annualized
capital costs of USD4;BO3and running cost of §D72,895, the enterprise makes a net (after
tax) profit of US[38,269 per year (data from 2010).

Money fluxes in a public enterprigdCMO01, and average values of money fluxes in
private enterprise$HCM.02 HCMOG6 are illustrated inFigure4-80 and Figure4-80.

/ Operation \..I /' Treatment \
', Costs75,650USD / \ fees4,325UsSD |

Municipality

- t _ /[ Equipment capital a4 / Personnel cost '.I
s ', costs 105,901 UsSD / \ 33,775 UsD /
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| Tax 60,700 USD , T ) I
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‘._\ 158852050 | 39edUsD Hochiminh
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" Revenuefrom lending Revenue from the orders .
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o - Management «© | 2e0871USD \.‘\ Envi. fees > 4
function e e
Public mobile toilet Hochiminh City
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Figure4-84. Money fluxesin aHo Chi Minh Citypublic utility HCM.01
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Figure4-85. Average values amoney fluxesin Ho Chi Minh Cityprivate enterprises
HCM® n HHCM 06
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Table4-28. Income statemenbf FSM enterprises iRlo Chi MinhCity

Item Public Co. |Small private co. Medium private co. Large private co. Private co.
HCM.O1 HCMOG6 HCMO2 HCMO4 HCMOS Awverage HCMO3 Awverage
Input data
Mumber of trucks 7 1 4 3 3 2 (=] 3
Average tank volume, m3 5.5 [ 2 3 4 3 3 4
Average cost of new truck 21,883 21,882
Average cost of second hand truck 19,515 10,2232 14,592 14,660 12,158 7,211 11,697
Average return trip distance, km 35.0 15.0 20.0 30.0 40.0 40.0 25.0 26.0
Typical emptying fee, USD/m3 12.1 19.4 21.8 17.0 17.3 17.0 18.5
Tvpical emptying fee, USD/trip 46.7 21.6 43.7 51.0 48.3 51.0 55.1
Personnel Costs 33,775 8,665 22,893 20,831 16,183 19,969 31,981 20,110
Registration fees of company and licensing fees for 1,083 280 536 a02 2,150 1,029 204 asa
truck
Registration fees of company 146 146 - - 1,748 583 - 379
Licensing fees for trucks 938 134 536 402 402 447 804 1456
Operating costs - Fixed 44,854 5,913 13,573 6,874 15,117 11,854 17,650 11,825
Office building rent 5,990 4,951 2,039 1,748 11,650 5,146 2,029 4,485
Telephone 2,330 117 1,165 874 175 738 1,165 699
Electricity 11,650 466 1.456 874 2,039 1.456 1,456 1,258
WWater 1,631 58 291 291 87 223 291 204
Offices supplies, computer, etc 699 117 466 466 291 408 466 261
Trucks maintenance and repair &,155 146 5.825 874 524 2,408 8,728 2,221
Safety equipment 1,748 58 2,230 1,748 250 1,476 2,495 1,596
Public toilets for lease 11,650
Operating costs - Variable 30,796 2,312 14,410 12,551 26,754 17,905 22,460 15,697
Fuel {pumping & transportation) 26,470 2,202 13,529 11,890 25,480 16,966 21,129 14,848
Disposal fees 4,325 110 8281 661 1,274 938 1.221 849
Equipment Capital costs
loan Interest paid to Bank 16,042 12,478 12,478 14,260
Insurance costs for trucks, vehicles 377.18 216 161.65 161.65 180 323.20 216
If used, costs to refurbish truck {one time upfront) 1,942 1,942 2,912.62 2,427
Truck Depreciation Cost 12,592 117 8,155 4,3268.93 8,737.86 7,087 8,737.86 6,023
Tvres annual depreciation Cost 816 58 243 154.47 402.91 277 264.08 250
Suction pipes depreciation Cost 340 87 o0 856.17 143.20 106 124.71 108
Tanks depreciation Cost 3,398 175 2,330 1,259.22 3,058.25 2,249 2,220.10 1,850
Public toilet depreciation 87,279
Subtotal 105,901 16,480 12,975 6,160 24,982 14,706 14,803 15,080
Revenue Sources
Household septic tanks 158,592 41,042 59,893 60,884 201,220 107,266 110,978 as5,003
Septic tanks from other customers 39,648 28,185 16,184 22,185 27.744 24,028
Other revenues (public toilet for rent) 260,971
Subtotal 459,211 41,942 88,078 77,068 201,320 122,155 138,722 109,426
Profit fLoss
Revenue before Tax 242,801 8,293 23,691 30,250 116,137 56,692 51,025 45,879
Revenue Tax 60,700 2,073 5,923 7,562 29,034 14,173 12,756 11,470
Profit (loss) after Tax 182,101 6,220 17,768 22,687 87,103 42,519 38,269 34,409
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Table4-29. Breakeven analysisFSM enterprisedio Chi MinhCity

Item Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO& HCMO2 HCMO4 HCMO5 Average HCMO3 Average
Number of truck 7 1 4 3 3 3 6 3
Truck volume 5.5 6 2 3 4 3.0 3 3.92
Trips/year (2010) 2,970 252 1,512 1,512 2,916 1,980 2,268 1,692
Breakeven (trip/year) 1,723 197 1,015 794 940 916 1,257 241
Breakeven (trip/truck/year) 246 197 254 265 313 277 209 248
Table4-30. Scenario 1, 5 years analysasth existing FSM modeHo Chi MinhCity
ftem Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO6 HCMO02 | HCMO4 HCMO5 Average HCMO03 Average
NPV @18% discount rate 1,143,378 18,165 (191) 82,687 413,563 165,353 165,836 136,012
After Tax IRR - 5 years N/A 60% 18% 189% N/A 103% N/A 89%
Pre-tax IRR - 5 years N/A 93% 23% 434% N/A 229% N/A 183%
Avg 5 yr monthly cash to operator 30,681 643 266 2,280 9,898 4,148 4,175 3,452
Average annual 5 year ROE 31% 21% 6% 25% 38% 23% 31% 24%
Year of capital recovery within 5 years v 1] No Il | Il
Table4-31. Scenario 2, additional paymerfor all sludge to landfil] 5 years analysidio Chi Minh city
ftem Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO06 HCMO02 | HCMO4 HCMO5 Average HCMO3 Average
NPV @18% discount rate 15,813 83 69,466 386,346 151,965 141,176 122,577
After Tax IRR - 5 years 54% 18% 144% N/A 81% 1983% 550%
Pre-tax IRR - 5 years 82% 26% 273% N/A 149% N/A 127%
Avg 5 yr monthly cash to operator 588 212 1,970 9,261 3,814 3,597 3,126
Average annual 5 year ROE 20% 5% 24% 38% 22% 29% 23%
City subsidy or tariff increase USD/m3 0 8.50 0 0 0 1.70
Year of capital recovery within 5 years v 1] No Il | Il
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Table4-32. Scenario 3, maximum tripper truck and all sludge to landfill5 years analysigio Chi MinrCity

[tem Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO6 HCMO02 | HCMO4 HCMO5 Average HCMO3 Average
NPV @18% discount rate 1,008,251 123,161 | 308,484 | 289,919 299,201 641,208 340,693
After Tax IRR - 5 years N/A N/A N/A N/A N/A N/A N/A
Pre-tax IRR - 5 years N/A N/A N/A N/A N/A N/A N/A
Avg 5 yr monthly cash to operator 27,516 3,086 7,496 7,134 7,315 15,310 8,257
Average annual 5 year ROE 28% 35% 37% 36% 37% 42% 38%
Year of capital recovery within 5 years | | | |
Table4-33. Scenario 1a, 5 years analysisth existing FSM model and bank loaklo Chi MinhCity
ftem Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO6 HCMO2 HCMO04 HCMO5 Average HCMO3 Average
NPV @18% discount rate Same assc. 1 (14,570)| 139,965 | Same assc. 1 62,698 153,214 92,870
After Tax IRR - 5 years -4% 943% 470% 11966% 4302%
Pre-tax IRR - 5 years -5% N/A -5% N/A -5%
Avg 5 yr monthly cash to operator (59) 3,634 1,788 3,892 2,489
Average annual 5 year ROE -2% 30% 14% 30% 20%
Year of capital recovery within 5 years No Il Il
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Table4-34. Scenario 2a, 5 years analysejditional payment for all sludge to landfiland bank loanHo Chi MinhCity

Htem Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO6 HCMO2 HCMO4 HCMO5 Average HCMO3 Average
NPV @18% discount rate Same as sc. 2 40,443 | 122,337 | Same as sc. 2 81,390 129,089 97,290
After Tax IRR - 5 years 106% 5 288% 754% 443%
Pre-tax IRR - 5 years 170% N/A 170% N/A 170%
Avg 5 yr monthly cash to operator 1,170 3,221 2,196 3,327 2,573
Average annual 5 year ROE 18% 29% 23% 29% 25%
City subsidy or tariff increase USD/m3 - - 8.50 - - - 1.70

Year of capital recovery within 5 years

Table4-35. Scenario 3amaximum tripsper truck and all sludge to landfill, with bank loal, years analysisHo Chi MinhCity

ftem Public Co. |Small private co. Medium private co. Large private co.| Private Co.
HCMO1 HCMO6 HCMO02 | HCMO4 HCMO5 Average HCMO3 Average
NPV @18% discount rate Same as sc. 3 294,224 | 290,698 | Same as sc. 3| 292,461 631,260 405,394
After Tax IRR - 5 years N/A N/A N/A N/A N/A
Pre-tax IRR - 5 years N/A N/A N/A N/A N/A
Avg 5 yr monthly cash to operator 7,174 7,165 7,170 15,090 9,810
Average annual 5 year ROE 37% 36% 37% 42% 38%

Year of capital recovery within 5 years
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4.4.3.1.2. Breakevenanalysis

Breakeven analysisTable 4-29) confirms the findings from Income statement. All
enterprises, including CITENCO and private enterprises are making benefits, since their current
number of trips is more than breadven poinsfrom 1.3 to 3 timesand it brings safe revenue
to the company

4.4.3.1.3. IRR, NPV, Cash Flow and ROE
Scenario 1 (keeping the same FSM model, Sfyreatcialprojection):

Results ofSenario 1 analysis show that: keeping the same model of FSM, in the
coming Syears, the average Rate of return on equity (ROE) at all private enterprises is ranging
from 6 to 3%, average is42.Except for HCM.02JPV after 5 years at all private enterprises
are > 0. Very high IRRlues from 18 to 189%6,were found.

Financial performance of the public utiifTENCQHCMO1)is similar to the private
enterprises. Alon$ years projectionall financial indicators arpositive. Without heavy capital
investment of composting plant like Hanoi and Hai Phangthe areaof FSM,CITENCO
HCMC.01 is dealing with FS emptying and lease of public toilet cabials require not high
expendituresversus stable revenuesherefore, it can bring benefits to the companyo
subsidy is provided to the HCM.01 activities.

Time of cafial recovery of enterprises is 1 year (HCM.05), 2 years (HCM.03, HCM.04), 3
years (HCM.06) and 4 years (HCM.02). CITENCO will also find capital recovery in the year 4.

Scenario 24l sludgeshould bebrought into legal dumping sites):

If all sludge will be brought into legal dumping sites, enterprises have to pay imore
order to cover longer travel distances and associated expenditugasept for HCM.Q2all
private enterprises are still making profiwithout additional chargesFor HCM.02, the
enterprise with 4 trucks per 2 fitank volume, it needs additional charge VND 175,000 (USD
8.50) in order to keep business profitable which seems very Higa.average Rate of return
on equity (ROE) at all private enterprises is ranging Bam38%, average i23%.

Scenario 3 (maximizing number of trips per truck):

In this scenario, allledge is brought into designated dumping or treatment sites.
Private enterprises utilize maximum capacity of available ticksi K y1a G2 WQali
market size, increase of business marketing and legal enforcement in frequent desludging by
the city. Maximum number of trips per day is 4. The results slaprivate operators will
make more profits thnks to revenues aréncreased. Capital recovery will be found in all
enterprises right in the year 1. The analysis was not conducted for HCM.05 since the current
number of trips per day of all trucks at the enterprise is already close to a maximum value. For
the case of HCMN1, analysis of Scenario 3 was not also conducted since the enterprise is
already bring sludge to the right place for the treatment or dumping.
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4.4.3.2. Access to financand analysis of firm finance with bank loans
Currently there are two private enterprises in Ho Chi M@ity, HCM.05 and HCM.06, are
running business with loans from the bank.

Scenario 1.a, 2.a and 3.a were calculated3fprivate enterpriseHCM.02 and HCM.04 as
medium size enterprises, HCM.08 a large enterprise HCM.05 and HCM.0will keepthe
same financial flows the Scenarios a since they are already borrowing loans from the bank to
run a business

Scenario 1la (applying bank interest rates for 70% of capital invest of the enterpegend
the same FSM model, 5 ydarancialprojection):

HCM.03 and HCM.Q&e still making profiteind both will find capital recovery in the year
2. With bank loans, HCM.02 will have negative profit.

Scenario 2a (applying bank interest rates, plusease of desludging fee by household, or
equal payment from city budget for sludge brought into legal dumping sites):

If all sludge will be brought into legal dumping sites, and enterprises have to get loan
from the bank for running busines$JCM.03 ad HCM.04are still making profitwithout
additional chargeThe average Rate of return on equity (ROE)@m.03 and HCM.04 29%
(close to the valuen the case without bank loan)n order to keep business profitable,
HCM.02 needs additional payment ¥ND 175,000 (USD 8.50) for eachahsludge brought
to the landfill. In that case, HCM.02 will find capital recovery in the year 3, while HCM.03 and
HCM.04 will find capital recovery in the year 2.

Scenario 3aapplying bank interest ratespaximizingnumber of trips per truck):

In caseof all sludge will be brought tahe legal dumpingor treatment sites, and
enterprises will have to get loan from the bank for running businéssimber of trucks will be
maximized, all private enterprises will be kiag profit without additional charges The
average Rate of return on equity (ROE) at enterprises is ranging féaim &%, average is
38%.All analyzed enterprises will find full capital recovery right in the year 1.

4.4.3.3. Role of public sector in businessssainability

Similar to Hanoi and other Vietnamese cities, currently private enterprises in Ho Chi
Minh City does not get any support from public sector in their FSM business. The situation
would change if the city applies more control in the FSM activities, including firm and truck
registration licensing, sludge dumping inspection, etc. Further, improvemean¢ainent and
dumping stationsawareness raising and technical provision to households for frequent sludge
emptying would enable enterprises to increase their revenue.

4.4.3.4. Business analysis of Treatment Plants in Ho Chi Mty

There is big demand in corasgt fertiliser for agriculture and urban green spaces as well
as domestic plantation. Acceptable quality of the compost product makes it sold in the market.
Besides, lowcost fecal sludge treatment facilities allows enterprise minimize its expenditures
and avoid high depreciation costs, what lead to more profits for the company. This is an
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important difference between HCMfrivate fecal sludgdéreatment plants in compare with
subsidizedoublic enterprises in Hanoi and Hai PhongestAll fecal sludgdreatment sites in
Ho Chi Minkdty are running with profits.

It is to note that Hoa Binkertilizer enterprise is specialhg infecal sludgdreatment
and composting only. They are not dealing witleal sludgeemptying service Hoa Binh Co.
charges ¢ the emptiers VND 3000 (USDL.46) for each truck bringing sludge to the site. This
is important incomdor the company besides compacsdle.

In case the city authorities will enforce the control on FSM, more sludge will be brought
into the site and Ha Binh will lave more income. The issuessed here are available capacity
of the enterprise to receive sludge, and, allocation of treatment site for minimizing tragel
expenses for the emptiers. Since Hoa Binh enterprise did not agree to take plaet survey,
no details information on their finance Bdeen analyzed. There is only evidence for their
benefit is the company is keeping running and trying to expand the business.

4.4.3.5. Recommendations for sustainable FSM business models in Ho ChiGiliyh

As financial analyses above shows key factors influencing profitability of the FSM
enterprise is sludge transportation distance and number of trips per truck. While distance is
regulated by the city landfill location and city control on the FSM actiyitiamber of trips of
enterprises can be improved by more capital investment for the trucks, marketing activities,
and awareness rising for households to empty their tanks regularly.

There should be strict control on the FSM activities especially by theater
enterprises Moreover, technical ipport could be given to Hoa Binh and other enterprises
who are dealing with fecal sludge treatment and composting product selling. Higher treatment
efficiency and quality of the compost would bring more revenues lagmefits from compost
selling and, let enterprise to consider an option to reduce disposal fee for each cubic meter of
sludge brought into the site. That may encourage private emptiers to bring their sludge to the
site instead of illegal dumping.

Speciakredit program could be developed for FS emptiers in the city so that they could
access to the bank loans with more favor conditions. In that case, they can purchase new
trucks, with higher efficiency (less energy consuming, less noisy and smellingndtejpand
the business.

4.4.4. Country level (across cities)

4.4.4.1. Difference in parameters across three cities
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Figure4-86. Average income per household in studied cities
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Figure4-86 presents average income per household in Hanoi, Hai Phong and Ho CHCiinh
based on the household survey dako Chi MinCty has a highest incom&SD 570.6 per HH

per monthvs. USD B/HH/month in Hanoi and USD 355.6 in Hai Ph@ityg However,the
coverage of orsite sanitation facilities in Ho Chi Mirdity is lowest (79%, including 66% of

HHs with septic tank and 13% of HHs with pits) vs. 96% in Hanoi and 96% in Hai Phong city.

Total numberof sanitation facilities is given in

Figure4-87. Average number of toilet users given in

Figure4-87.
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Figure4-87. Number of sanitatiortypes in studies areas
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Figure4-88. Number of toilet users in cities
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Figure4-89. Percentage oHHSs that have emptied at least once

Figure4-89a K2 ¢ a
to World Bank project, providing support in HH sanitation improvement, sewer connection and
scheduled desludgingepcentage of households that have emptied septic tanks is significantly
increased compared to Hanoi and Ho Chi Mdites (59% vs. 38% and 35%, respectively)
However, since WB project just has completed, and Hai Phong hgmsstthe first round of
the scheduled desludging, there is still high percentage (41%) of HHs that have never emptied

their tanks.
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Frequency of desludging interval in Hai Phong is also shorter than in Hagore
4-90). Average desludging interval in Hai Phong is 4.4 years vs. 6.2 years in Hanoi. For Ho Chi
Minh City, average desludgingterval is also 4.4 years, what relates to the sewer connection

rate, and to the size ddeptic tanks built in surveyed households.

Desludging frequency

:

mOnce peryear

m2-3times [ year
W% that do not know
W% Never emptied

Other

Hanoi Hai Phong HCME

Figure4-90. Desludging frequency in studied areas
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In terms of current capacity of the FSM enterprises, Hanoi has a highest percentage of
sludge volume collectkvs. actual sludge volume production in the city. Highest demand is still
available in Ho Chi Min@ity whereas current volume of sludge collected is only 38% of the
market demandThose parameters C1 and P1 are presentethinle4-35.

The mentioned market deman@1 (Table 4-36) is calculated based on the current
desludging intervalni each city. With intervention of the city authoritiel®r example, issuing
requirement to desludge tank at least once per two years, demand for desludging might rise
significantly up in all markets.

FS Collected vs. PRODUCTION per YEAR

100%

B0%

67%

60%

40%

20%

0%
Hanoi Hai Phong HCMC

W FSCollected vs. PRODUCTION per YEAR

Figure4-91. FSM market demand vs. supply in studied cities

Table4-36. Compare of key parameters of FSM market among cities

Parameters Hanoi Hai Phong] HCMC

Number of HHin city 430,638 218,795 | 1,017,019
FS volume, &sed orHHsurvey data 1, m’ 280,376 | 166,466 | 894,087
FS volume, if deslgithg interval will be 2 years for

septic tanks and 1l[§)/1;gr for pitsP3, i ’ 604,616 | 212,689 | 1,102,957
FS Collected per yearG4, m® 189,000 | 80,569 | 335,756
FS Collected vproductionperyear, ni 67% 48% 38%

# of trucks run by private businesses* 112 63 150
Desludging interval, from HH survesears 6.2 4.4 4.4

# of HHs served per truck per year 418 382 579

# of HHs serveder truck per dayfrom HH survey 1.7 15 2.3
iﬁu(?I/eHst served per truck per day, from enterprise 57 14 20

*Hai Phong city: Scheduled desludging by HP.01 is included

From theTable4-36 some otherdiscussions caalsobe made as follows
- In Hanoi, number of HHs served by truck per day, from HH survey, is 1.7, while from
enterprises survey the number is 2.7. Difference (2A.77)/2.7 = 37% shows there is
amount of sludge emptied from commerciabipts and offices, schools and other
public places, as well as from construction sites in Hanoi is more then assumed 10%
of the HH sludge volume.
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- In Hai Phong and Ho Chi Minh citige number of HHs served per truck per day
from HH survey is more than the value from the business survey 13%).
Arithmetically tis difference is acceptable.

Structure of expenditures, Hanoi Structure of expenditures, Hai Phong

16%
63% M Personnel Costs
mPersonnel Costs 1% ‘ W Maintenance
M Maintenance \ mOperating costs - Fixed
M Operating costs - Fixed 11%"

M Operating costs - Variable

M Taxes and insurance
M Truck Depreciation Cost

1%

M Operating costs - Variable

mTaxes and insurance

m Truck Depreciation Cost

b)

Structure of expenditures, Ho Chi Minh city

33%
3% M Personnel Costs

W Maintenance
W Operating costs - Fixed
W Operating costs - Variable

1484 M Taxes and insurance
/ W Depreciation Costs
2%
1%
17%
10%

Bank interests

c)

Figure4-92. Structure ofexpenditures of private enterprises in cities

Figure 4-92 shows structure of expenditures representing average value among
surveyed private enterpres. Salaries are largest part in expenditurasall enterprises, where
most of trucks are second hand ones, and offices are reritetHo Chi Minh city, operating
costs are at larger gotion than in Hanoi and Hai Phong city, since enterprises have to pay
more for payment for the office rent (if any) aridr other dffice expenses such as electricity,
water, telephone, sanitation and hygiene fees, etc.

In case oknterprise has to get loafrom the bank to purchase trucksignificant ratio
from expenditures is paid for bank loan interest, since purchase of trucks is a major investment
of the enterprise

Financial analysis for all surveyed enterprises has been made based on the income
statements. Key results are presentedTiable4-37. All private enterprises are making profits.
Average annual profit made by Hanoi private enterprise$)SD2,835/truck, by Hai Phong
enterprises: USD B87/truck, by Ho Chi Minh enterprises: USD 7R 7/truck. Average profit of
HCMC enterprises is much higher than other cit@strelation is found when actual number
of trips made by private enterpriseis compared with calculated breadven point or number
of trips from where the enterprise starts to have profit. Taetual number of tripgs more
than calculated breakven pointfor 125% in Hanoifor 166% in Hai Phongndfor 201% in Ho
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Chi MinhCty. Period of return igherefore ranging among enterprise3¢ 4 yearsin Hanoj 3
yearsin Hai Phongand 1¢ 4 yearsin Ho Chi MintQty.

Regardingpublic utilities in 3 surveyed citiesthere is only Ho Chi Minh Urban
Environment Company CITENCO (HCM.01) is making profit. The main source of revenue and
profit for HCM.01 is not coming from desludging service, but from leasing public toilet cabins
(57% vs. 43% of revenue). HCM.01 is hsong revenue from FS emptying of the rent cabins.
Unlike Hanoi and Hai Phong public utilities HN.01 and HP.01, the enterprise HCM.01 does not
run activity in FS treatment, therefore, high depreciation costs for the waste treatment plant
are not includedn the company financial statemenCorrelation is also found in breaven
point calculation. For HN.01, 2016 trips have been made actually in 2010, while the enterprise
should makeas much as9,826 trips due to significant annualized depreciation cosfs
investment capitalin order to have profit in FSM business. In average, instead of current
number of trips 403 per year, each truck should make 1,965 trips Tabke 4-37), which
seems impossiblr them.

Table4-37. Financial analysis across cities

Hanoi Hai Phong HCMC
Parameters i i i

Pl.ﬂ.)“c Private Pl.Jp“C Private ngl'c Private

utility utility utility
Averagedesludging fee,
USD/rip 34.3 313 55.1
Net profit (after tax),
USD/trucklyear Lost 2,835 Lost 3,187 26,014 10,727
gglrgber of trips made i 5 514 1,800 | 13,104 | 2,142 2,970 1,692
Breakevenpoint 1,965 570 1,422 264 246 248
(trip/truck/year)
Percentage of revenue
from breakeven point, 20 125 71 166 172 201
%
Return period, years N/A 3to4 N/A 3 l1to4

A similar picture is seen in the case of Hai Phong public utility HP.01. The enterprise
should increase number of trips per truck pgrar up to 1,422 instead of current number of
1008 trips, in order to have business profitable. Those numbers are much more than break
even point of Hai Phong private enterprises (264 trips per truck per year).

For the Ho Chi Minh City public enterprid€M.01, as above discussed, there is not an
issue of big investment like HN.0O1 and HP.01. Value of eak point of HCM.01 is at the
same range of the private ones.

4.4.4.2. Recommendations of sustainable business models across the common parameters
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- Market denmand is one of decidingF I OG2N& F2NJ GKS O2YLJ Yy
associated benefitsWhen market is available, direct influencing factors for the
enterprises benefits, and capital recovery period, are travel distance and number of
trips. Enterprises can incase number of trips for making more benefit, if they have
well organized business and proper marketing activities. Concerning FSM fees,
marketing effects, negotiation skills, and competition among enterprises in the
same service territory are key influengifactors.

- High investment capital, mostly accured for specialized truck purchase, leads to
high annualized capital depreciation costs and lowers benefit for the enterprise.
Most of private enterprises, therefore, are trying to purchase second handgrack
reasonable costs instead of new trucks. Number of trucks at enterprises are built
from reliable, less fuel consuminng chassi, and mounted, locally made tank and
pumping system. High annualized depreciation costsaan@ngmain reasos for
being lost & public enterprises working in the field of FSM in Hanoi and Ho Chi
Minh cities.

- FSMfees should be high enough to fully cover expenditures. If environmental
sanitation regulation framework is weak, and competitifees for FSMare low,
FSM operatorsvill try to find ways to break through for making more benefits, such
as careless pumping, illegal dumping and other unqualified manriggsides
administrative control, there are different financial tools can be applied, such as:

o Additional paymentis charged to the service uset® cover additional
expenditures for delivery of sludge to the designated treatment site;

o BillA& LI AR FTNRY (K Semghidrsifor@ach mazRmiged G 2
brought into designated site;

0 Special program is created wigeFSM enterprises will have access to get
the loans from banks under favor conditions provided they will run FSM
business with respect to the regulations. Appropriate monitoring and
evaluation program, including public participation, is set up to folloe th
enterprises performances.

o0 Increase of wastewater fee is applied, from where scheduled desludging is
provided to the users

- FSM business should be operated by the market driven principles, but, at the same
time, coordination role of central governmennd local authoritieds needed In
FSM, awole of central and local government to set up appropriate FSM regulation
and provide strict control on its implementation is very important.

- Sludge emptyingand transportaionservice can be alone profitable, bufiecal
sludgetreatment and reuse, such as making compost for saleinder high risk of
failure. High investment and running costs of the composting plant, low quality of
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compost product and high expenditures requdréor marketing, transportation of
compost are main reasons of the failure.

- Even though all privateSMenterprises in all 3 studieditiesare currently making
benefits but almost all of them are dumping fecal sludge illegally. Further travel
distanceto the right dumping or treatment sites makes them under situation of less
profit or loss especially when theenterprise has to get loans from thebank to
invest in and to rurbusiness. For public enterprisesjrrent FSM businessequires
either subsid/ by the local authority, orcrosssubsidy by other activities of the
enterprise Some slutionsto improve sustainability of FSM business in Viethamese
cities are suggested as follows

o0 FSM fees should be increased, ansssubsidzed by other activitiesvithin

the enterprise;

Wastewater or solid waste management fees charged to the households
which subjects also to adequate increase is among appropriate budget
sources to cover FSM activitieBhose budget sources could be used to
cover scheduled emptying of fecal sludge for free (like HP.01 has been
doing), or to pay to each frof sludge brought into the designated dumping

or treatment sites.Appropriate awareness raising for the public and FSM
enterprises, strict control in FSMtaaties in the city should be conducted;

Using the same infrastructure for solid waste or wastewater management in
the city for the FSM is a most feasible and sustainable solution in
Vietnamese cities. The integrategaste management systemay include
at-source separation of wastes, t@atment of sludge, organic waste and
sewage treatment plant sludge foresources recovery througibiogas
recovel, wastewater reclamation,digested sludge utilization,etc.
Utilization of the same infrastructure helps tconomize investment and
operation costs significanthyhere resource recovery brings more benefits

4.5. Details and recommendation of at least one business ready for investment and

growth

4.5.1. Current service levels

Hanoicity has been selected fdFSMbusinessmprovement FSM businessf it stays
alone, has limited chance for sustainability. Potential factors leading to financial loss of the

business are:

- More expenditures required when travel distance is more for ¢inig sludge into
the lecal sites

- High

investment capital and associated expenditures for operation and

maintenance, as well as depreciation costs occur, when new trucks are purchased.
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Access to the bank loans is limited, and contains also a high risk because of very
high inflation rates in Vietnam;

- More and more strict regulation in compost quality, and significant expenditures
are required for compost marketing as well as for alfate services. Befeihand,
appropriate treatment technology for getting high quality compost requires
appropriate resources.

- Design construction and useof septic tank, desludging intervatollection of
wastewtaer fees etcare FSM related issues but they are out of control of the FS
emptiers. Thepublic utility like Hanoi URENCO shotad&e over the responsibility
for the FSMin the citywhile presence of private sector might fulfill thegsin the
market, and keeps competition in the market. This condition is neccesary in order
to have a good quality of the service frdahe providers.

High demand from the market shows possibilities for enterprise to grow their business
(seeTable 4-37). From above described analyses, possddéonsfor Hanoito improve FSM
modelare recommendeds follows:

- FSMservicein the city will be provided by both public, angrivate types of
enterprises

- Marketing activities foseptic tank design, construction and, use, as wetkegsilar
septic tank and pit desludginill be designed and piloted

- Technical assistance to enterprises will be provided for improvement of
organization of works so that all trucksuld make a maximum number of trips per
day.

- Technical assistance to local authority of Hanoi will grevided b develop a
planning framework, and tget upa legaldocumentation managingSM activities
in the city. The planning framewosdhouldinclude market analysispnanagement
model setting, task distribution and coordination among involved players,
mechanisms focontrol for sludge emptying, transportation and dumping activities.
Emptied sludge should be brought into treatment sitAstoutemap for increase of
wastewater and solid waste management fees willse¢ up A legal regulation on
FSM in thecity will be issuedTechnical support will be also provided for Hanoi
authority to ensure monitoring and evaluation program for the issued regulation.

- Technical assistance to Cau Dzien composting plant will be provided in order t
improve separation and treament technologg well as marketing capacitf the
composting plant for getting better qualignd sale volumef the compost.

- Anpilot study on integrated waste management model in the city ohdlavill be
conducted aimingat cotreatment of fecal sludgeand organic fractions of solid
waste from the city, industrieand agriculture with sludge from the newly built
Gamuda wastewater treatment plant (design capacity of 200,08@aw), utilizing
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the plant facilities for recosry of resources (biogas, nutrients, reclaimed water,
etc.). Economic analysis of the modeill be conducted

4.5.2. Investment required

The activitiesproposed in the projects include soft interventions and hardware
interventions. The soft interventions activities include support the city authority to develop a
comprehensive FS management program for the city, capacity building activities for the
involved staff of government management, research and education institutions, enterprises as
service providers, and public as service us8ecial awareness raising programs are also
suggested to be conducted.

Concerning FS management program, project applicalttoking at hiring a consulting
team who should be able to develop a planning framework of FSM in the cities. It might
include the following components:

- Analysis of current and projected status of FSM for the city in the connection with
other infrastru¢ure components such as water supply, wastewater and solid waste
management;

- Development of FS collection, transportation and treatment, as well as resource
recovery models. Analysis and recommendation for the technology selection.

- Preparation of Feasibility Study(FS)for the FSM improvement infrastructure
project.

The research on edigestion and integrated waste management includes:

- Setting up the research suyfroject on cedigestion of FS and organic waste with
sludge from wastewater treatmentlants, aiming at biogas recovery for heat and
electricity generation.

- Study on improvement of compost fertilizer quality through improved waste
collection and compost production as well as marketing and sales lines.

- The anaerobic digestions system atepts amounts of organic solids and human
waste from the cities. Mesophilic digestion by anaerobic microorganisms (gt 35
37°C) and thermophilic digestion (at %) will be compared with the feeding by
different organic waste and septic tank sludge sréls, which are still not well
studied in the worldwide practice, in order to find out most appropriate operation
parameters, gas producing and fertilizer quality influencing factors, as well as
technical, economical analyses for the Vietnamese condition
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- The produced biogas caters for an energy-safficient operation of the plants.
The digested sludge (residue) is further treated and utilized for hygienically safe
fertilizer to improve the soil quality, because it contains rich nutrients and organic
fibers ideal for plants.

- In this way integrated solution of sanitation in urbanised area for sludge and
organic waste treatment becomes feasible. Furthermore, when farming energy
crops in the perurban areas, farmers can earn benefit in the new scheme.

- Once sewage network is established in future in the area, the operation scheme of
the anaerobic digestion system is changed to accept sludge produced from the
wastewater treatment plants.

- Thus the existing infrastructure can be continuously used wittmoajor additional
modification, which saves significant expenditure of the municipality.

- To use the technical outcome for future investment projects, greeanse gas and
economical analysis are also conducted in the study.

Hard ware interventions are aiming at provision of support in construction of an
integrated waste treatment system at the pilot scale whereas flows of collection, phase
separation and treatment, resource recovery will be tested and demonstrated. Propoakd s
for the pilot is around 1 ton of feeding waste per days. The pilot plant will be installed at the
sludge treatment component, Gamuda wastewater treatment plant in Hanai city

Operation of the systerwould provide sufficient information for draftingf the FS and
development of the stage 2 of the project proposal where private and international
stakeholders will take part.

Human resource and capacity building is also being considered in the project. Staff will
be trained. MSc and PhD students will bevolved. Universityg Public utility ¢ Private
enterprise¢ Government will meet and agree upon the cooperatiBenefit/cost ratio will be
analyzed for longerm and sustainable development.

CKAAa WQaSSRAY3I LINE 2SOl Qermgberiefit and INBtathabRS S @
sludge management in particular, and waste management in the city in general. The principal
scheme of integrated waste management concept proposed for the pilot projeetamoiis
given inFigure 4-93.
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Sustainable Sanitation Scheme for the Urban areas
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Figure4-93. Scheme of the Sustainable Sanitati@ystem

Results from this pilot could be used for development of sustainable waste
managemenin other cities in Vietham and in the region.
- Project duration 3 year (36 months).

- Project budget estimatioffable4-38.

Table4-38. Project budget estimation
No Items Unit Unit price Qty Amount

A Soft interventions

Support in setting up FSM regulation and

1 100,000 1 100,000
FSM framewaork lump sum
2 | Capacity building for FSM service providers | Persons 1,000 200 200,000
Research on co-digestion, compost
3 |production improvement, and integrated lump sum 300,000 1 300,000
waste management
4 | Awareness raising programs lump sum 100,000 1 100,000
B Hardware interventions
1 | Composting plant improvement System 1 2,000,000
Pilot plant for co-digestion and biogas
2 System 1 1,500,000
recovery, 1 ton of waste/day
C | Sum(A)+(B) 4,200,000
D Contingencies and overhead 840,000.0
E Total investment required 5,040,000
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5. Conclusios

(1) At the public enterprise, in most of cases, to l8M business not making a profit.
¢KS O2YLIye A& NHzyyAy3d C{a I & -subsidieed¥ydza i
other activities of the enterprise, or subsidizedibk S OA (i@ Qa 06dzZRIASG @

T

(2) Inthe city ofHai Phongscheduledecal sludge emptying service fible communities is
free of chargeWhere wastewater fees is 15% surcharge on the top of the water bill,
versus 10% of water bill in other cities, and all wastewater fee revenue is paid for the
FSM management, thbusinessdoes not make any benefithe man reasons of loss
are high annualized depreciation costs, and limited number of trips per truck per day
which is much less than bre&ken point in the financial analysis.

(3) All private FSM enterpriseare making profitsHowever, in order to reduce runmgn
costs, most of them arerpcticing illegal dumping of éal sludge, which is contributing
to a seriougollution of the city environment and public health.

(4) For emptying and delivery service, desludging expenditures, including running and
depreciation mes, can be recovered ke competitive fees. Howeverfecal sludge
treatment expenditures may not be recovered. Affecting factors here are selected
technology forfecal sludgecollection, treatment and reuse,and accepted market
values of the composproduct

(5) There are some opportunities for the private FSM enterprisesincrease benefit
keeping legal, proper dumping of the faecal sludge. Those areTqahange the
enterprise business modeéxpanding scope of activities and incomes;Tb)enfore
regular desludging of septic tanks and pits with the support from the city autesrit
600 ¢2 AYONBFasS RSaftdzRIAY3I FSST 2N 02 LINI
m?® of proper delivery of sludge. Increased wastewater and/or solid wasteagement
fees are among apropriate budgsburcesi 2 NBF ft AT S GKA&a OAGeQa

(6) One of solutions to improve situation oféh=SM service in the city is to give the right
to run this business to the local public utility. The service is controlled by the city, and
paid by the users. Besides direct payment for each time of desludging service, indirect
payment through water billsas part of wastewater fee, could be realized given tat
Urban public work company will provide scheduled desludging for the users. At the
same time, service based desludgiagtill available in the citypy the public or private
utilities.

(7) Most sustainable management modelfor FSM is to apply an integrated waste
management concept including centralized or seemtralized waste collection and
treatment systems. Faecal sludge, organic waste, wastewater will Heeatd for
resource recovery. Publig private partnership (PPP) is considered to cope with big
investments required.
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benefits. Cost for FSM service should be high enough to fully cover expenditures. If
environmental sanitation regulation framework is weak, and competitive price for FSM
is low, FSM operators will try to find ways to break through for making more benefits,
such as careless pumping, illegal dumping and other unqualified manners. Besides
administative control, there are different financial tools can be applied

(9) FSM business should be operated by the market driven principles, but, at the same
time, coordination role of central government and local authorities should be
highlighted.Public utilityenterprise keeps an significant market share for the FSM in
the studied cities in Vietham.

(10) Some solutions to improve sustainability of FSM business in Viethamese cities are
suggested as follows:

o FSM fees should be increased, or, creglsidized byther activities within
the enterprise;

0 Wastewater or solid waste management fees charged to the households
which subjects also to adequate increase is among appropriate budget
sources to cover FSM activities. Those budget sources could be used to
cover g£heduled emptying of fecal sludge for free (like HP.01 has been
doing), or to pay to each fof sludge brought into the designated dumping
or treatment sites. Appropriate awareness raising for the public and FSM
enterprises, strict control in FSM activiién the city should be conducted;

o0 Using the same infrastructure for solid waste or wastewater management in
the city for the FSM is a most feasible and sustainable solution in
Vietnamese cities. The integrated waste management system may include
at-souree separation of wastes, emeatment of sludge, organic waste and
sewage treatment plant sludge for resources recovery through biogas
recovery, wastewater reclamation, digested sludge utilization, etc.
Utilization of the same infrastructure helps to econiam investment and
operation costs significantly where resource recovery brings more benefits.
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Annexes
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4. Pictures taken from the study activities
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