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EXECUTIVE SUMMARY

Background and Objectives

In Nigeria,nadequatecollection and disposaif fecal sludge has become the major source of
ground and surface water pollution, with significar@gativeenvironmental, public health,

social and eonomic impacts. To better understand the status of septic sludge management
policyand practice in Nigeria, aassessment of landscape analysis and business model of fecal
sludge management in the counthys been undertaken. The assessment has beenredaonit
AY bliA2yQa (0 kMSGpitdddf NigeBaa IBadathe largest!andd grililous
capital of Oyo State, and Yenagaassmall emerging coastal city in Bayelsa State in the Niger
Delta Region. The objectives were to assess the amoudataf sludge generated in the
selected cities through toilets and septic tanks, the collection and disposal practices by the
communities and fecal sludge emptiers (both manual and mechanical operators), their
problems, constraints in sustainable operatiarl to develop a business model so as to make
the fecal management a viable proposition in urban centers in Nigeria. Data was collected

between March and September 2011 and was sponsored by Bill and Melinda Gates Foundation.
Methodology

A desk review wacarried out on the fecal sludge management (FSM) at national and global
levels, which showed that there is dearth of information in most of the African countries and
particularly in Nigeria. Fecal sludge emanating frorrsive toilets and septic tanks ®ing
indiscriminately removed and dumped into nearby bush or into streams and rivers. This has
resulted in outbreaks of cholera and other gastrointestinal diseases affecting the communities

with poor sanitary practices who are often the poor, children amomen.

The FSM surveg a crosssectional case study involving 3 cities: Abuja, Ibadan and Yenagoa.

Standardizeanethodologyadopted at Addis Ababa by four other African countries (Burkina
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Faso, Ethiopia, Kenya aBénegalyvas adopted for the survewnieach of the three cities. A
multi-stage stratified sampling technique was adopted for the selection of households
interviewed to ensure even distribution across see@mnomicstrataof the cities. The first

stage was the stratification of each city imwnicipal and rural local governments followed by
stratification into administrative/political districts/wards/localities as clearly identified by the
federal and state governments. The third stage was the selection from each of these cities, the
municipd local governments and their districts/wards/localities fordepth data collection in

view of the guidelinein SOW. In the fourth stage, the localities or communities were stratified
into principal residential densities: high density (lowwome), medim density (middle income),
and low density (higiincome) to ensure that all types of toilet facilities in the cities were
captured.Besides the community survey using questionnagieninistration,participant
observation, Focus Group Discussions, andilifeymant Interviewswere carried out Fecal

sludge management facilities including types of toilets, disposal sites, and treatment
plants/facilities were geseferenced with the use of GPS while digital cameras were also used
to take photographs. The swy instruments were designed and used to address the
households who used the toilet facility, people involved in feces handling including collection or
emptying, transportation and disposdP(ivate sector, Governmental Agenafjicials, and
Institutions).Fecal sludge volume was determined based on the number of trips made by the
evacuators and the volume of the truck in a year. Similar calculations were made for manual
evacuators. Data was analyzed using descriptive and inferential statistical metliogl SESS

and satellite mapping.

Results and Main Observations

The demographic characteristics of the cities are as follows: In Abuja, the number of
households per house varied betweerb178.689 and 610 (16.29. The household family size
varied betweenl-28 with a mean of 3.76. Some%4f the respondents were the owners of
the houses and tenants constituted 4 Up to 55.20f the respondents had education at
tertiary level and up to 30%had up to secondary level. A sizeable number (B were Ciit

servants while 25%were traders. About 54%owned cars and some 1@&wned
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motorcycles. Thenost common cooking fuel is kerosene (852 In Ibadan city, the mean
number of households in the houses was 4.66+3.71 with a minimum of one and a maximu
30 households. Also, the mean number of persons living in the house was 17.94+13.3 with a
minimum of one and a maximum of 120 persons. Majority (73..&f the respondents was
household heads and 7R&also owned the houses. Some 3%énd 21.Poof the respondents
had secondary and tertiary education respectivéajor occupation of the respondents was
trading (46.20 andonly 6.2owere in the civil serviceéA very high percentage (704 had no
means of personal transportation.majority (84.8%4 usekerosene for their cooking needs. In
Yenagoa city, the mean number of households in the houses was 3.71+3.44 with a minimum of
one and a maximum of 24 households. The mean number of persons living in the house was
13.1+9.2 with a minimum dfvo and a maximam of 60 personsMajority (67.80 of the
respondents was household heads and 83a8so owned the houses where the interview took
place; 45.%and 33.360f the respondents had secondary atadtiary educationrespectively.
Major occupation was trading (3®%0 and 27.%owere in the civil service. A very high
percentage (70.%) did not have personal means of transportation. For energy ne2814%

usad kerosene

Water supply in the three cities indicated as follewsAbuja34.4%0f the respondents used
pipe-borne waterand27.5, 15.4, and 22%relied on boreholes, wells and water vendors
respectively In Ibadan67.3%o0btain their drinking water from wellandother sources include
pipe borne water (15.6%), boreha@él4.5%springs (0.6%) and water verads (0.6%) In
Yenagoabl.4£0o0btain their drinking water from borehosgandother sources include pipe
borne water (8.7%) and water vend(29.9%). Pipe borne water is also from borehole supply
only. The amount paid for water supply ranged fras$D3.33 to USD120 per month with a
mean ofUSD27.3

Sanitation facilities in Abuja showed tH28.6 and 70.%had offsite (connected to the sewer)
and onsite facilities respectivelyihe available sanitation technologiedicate that29.68%of
the householdsnterviewed were connected to the central sewer. This is in line with the

information obtained from Abujartvironmental Protection Board (AERBat only 30%of the
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city is connected to the central sewer. Neverthelet® 26o0f the respondents uskindividual

septic tanks while 24%used latrines (traditional and VIP).

In Ibadan,use gbit latrines (520, and septic tanks (47.4) are common. However, only 8%

of the respondents used VIP latrines and the rest connected to drains which discharge into the
streams. In Yenagoseptictanks (89.4%), VIP latrine (9.5%) andvery small proportion use pit
latrines (1.1%).

While solid waste management is taken care of by the Ministry of Environment or Waste
Management Authorities in all the three cities throutie private sector, fecal sludge did not
attract these agencies adequately. Only some private operators take care of the waste and are

guided by the state regulations.

Flow of money charts for the three cities was worked out for the mechanical and manual
operators. The mechanical operators are grouped into small (with one truck) and medium (4 to
5 trucks) scale operators based on the number of trucks being used. While the Fecal Sludge
operators collect the fee from clients (schools, industries, estaiiéstis and individuals),

outflow is to the government, taxes, bank loans, public relations (police and other government
officials), fuel and vehicle maintenance. Income and expenditure statements were computed
from the information available. In Ibadan mamanual emptiers are engaged (6%6as

compared to Abuja (Bbmechanical, 18 ®manual and others are connected to sewer) and
Yenagoa (42% mechanical and 15%manual). The mechanical emptying costs the client
almost double that of by manual emptiershd frequency of emptying varied between once in a
year to 3 or 4 years at times. In Yenagoa, the frequency is more often due to high water table
and rains for most part of the year. Clients expressed their willingness to pay in the range of
USD 3.3 to 100.

On the final disposal of fecal sludge, Abuja has a central sewerage ggstdryPAjhough
working at 306design capacity where the emptiers discharge into manholes rather illegally.
Ibadan has a dedicated fecal sludge treatment plabhSanysuppo®d to be stabilization

pond) but not functional due to several human and governance probl&mmsfacility receives
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an annual volume of 53,743tof fecal sludgend other liquid special waste$n Yenagoa, the

trucks are emptied in a dedicated locatiometttly into the bush/creek.The site is not

regulated by any of the agencies. However, usage of the land is policed by the community that
owns the land. The community charges the emptiers a disposal fee but there is no maintenance
of the site. Direct leuse is not evident in any of the cities. However, indirect reuse is practiced

for farming purposes along with other biodegradable wastes.

A market analysis survey was carried out in the three cities using the data on daily volume of
fecal sludge emptia, frequency of emptying and the actual cost of the operations. The typical
volume of the septic sludge in Abuja, Ibadan and Yenagoa are 22, 18 arfthé typical

volume of the pits were 9, 12 and 16pand the total annual sludge production was247,193
1,829,663 and218,022n°. In Abuja77%of the septic tank evacuations are carried out by
informal emptiers In Ibadan96%of the septic tank evacuations are carried out by informal
emptiers In Yenagoa, all the fecal sludge collected by themnmibemptiers goes to the bush

or creek.

A truck gap analysis was made in Abuja, Ibadan and Yenagoa, respectively using two separate
methods. Method 1 used standardized formula provided by the study proponents and the
Method 2utilized the data pointsn Method 1 in addition to the FS generation per capita for

both pits and septic tanksThe Method 1 indicated that: (a) average daily septic tank volume

to be evacuated (f): 2989, 2729 and 533; average truck capacities in the three locations

10.5, 64 and 10 M, average number of trips 4 in each location, and the number of trucks
required are 72, 107 and 14 in the three cities and the number of private trucks available on
ground for service ar€l2, 5 and 6, respectively. Thus the truck gap is 60, &nd 8 in the

cities. Method 2 gave a Truck gap of 14 and 11 for Abuja and Ibadan and a surplus of 1 for

Yenagoa.

The study further revealed th&S generated pecapita (litres/day)- Pit was 1.66, 1.67 and
2.01;FS generated per capita (litres/daygeptic tank 4.28, 1.49 and 2.76; and tb&at volume
of Fecal Sludgemptied / year (n°) 447,847, 341,178, and 77,719, respectively.
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Two income statements are presented for the Abuja and Ibadan mechanical emptiers using

two tax rate scenarios. Acrofise three cities, it was quite evident that the business owners

had other businesses they were running and sewage evacuation was not their sole source of
income. For the purpose of this study, it was assumed that the businesses were paying taxes on

the prdfits generated. The business tax rate i8@&¢hile VAT which is to be charged on sales of

goods and servicesisamandated® Ly ! 6dz2l > ff o/ 2YLIlyArAsSa a! é
O2YLJI yASa &0 2X&aJ YIBR & A (I 16i$ ifere2ng tolnotd tHatsimitat téd A a
QYLIye a/¢€ Ay LoFRFY LINPGARAY3I aSNBAOSaA (2 K2
capacity of 12m This implies that for every 1.5 to 2 trips made by his competitors, he only

makes one and still charges the same pobarged by his competitors with smaller capacity

i NHzO1 a @ LY LOFRFYZ /2YLIYyASa a!éx a.¢é YR al
YFENABAY NYy3ISR FNRY | €26 2F wmn ! {5 k OGNRLI F2N
/I 2Y LI y& ade gap betwied uni profit margins was driven primarily by equipment

FYR YFAYyiSylryOS O2adae Ly ,Sylr3z2rs ff O02YLIY
'{5 o6l ara SEOSLIi F2NJ O2YLJ} yeé &2668USD Lt 19INR F A i
UD / trip. Manual emptiers though showed negative profit due to equipment depreciation

cost, in reality they make adequate business as they charge between USD 66 and 100 and their
tools are crude. Over 80% of the O&M cost is allocated to the purchaselafrd truck

servicing / repairs. The current conditions for accessing loans from financial institutions are

quite onerous with interest rates as high as 22% and loan periods as short as 6 months. A

breakeven analysis was presented in each city with takpe VAT scenarios. Sensitivity and

risk analysis were also worked out based on the age of the truck and cafdmtemptying

business could generate more revenues for companies with smaller capacity trucks than with

larger capacityrucksas they chage per trip while they pay tax based on volume emptied.

Based on the observations and analysis the following recommendations are (agdeed for

an established regulatory framework and enabling infrastructures in pldnehe national
environmentalsanitation policy has to move from being a desktop paper document to being a
living and practical documenfc)implementation of the FSM guidelines needs to be enforced

by the responsible government agenci€d) there needs to be an enabling environmédat the
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mechanical and manual operators to carry out services in a safe and business conducive
environment (e) alequate disposal facilities need to be constructed and in the wake of the
current cholera epidemic in Ibadan, such measures are urgent and-atiye (f) the

government agencies should ensure appropriate laws are enacted and enforced to make it
mandatory for all mechanical and manual emptiers to register with the appropriate agencies.
Knowing who the service providers aredity is a building leck towards building a joint

working partnership between the public and private sect@nsd (g) ative monitoring of
registered service providers by the government authorities will ensure compliance with the

applicable laws and regulations for fecal gadexcreta) management.
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1.0 COUNTRY FSM BACKGROUND

Onsite sanitation systems are the most commonly employed, and typically the most sustainable
option, in SubSaharan Africa (SSA). However, the prevailing conditions acrosgibe s
characterized by dysfunctional egite sanitation systems, poorly maintained fecal sludge
collection facilities, and few alternatives to disposing untreated or inadequately treated fecal
sludge directly into the environment. The resource valuéeo#l sludge is widely recognized for

a range of applications. Designing sanitation chains that effectively capture this value can
provide a financial driver that enhances service at every step in the value chain, from the

householdlevel user, to the finkenduse (Eawag, 2011).

The most populous country in Africa, south of Sahara is the

Federal Republic of Nigeria, located in West Africa (Figure 1). | e b
According to recent census there are approximately 150

million people living in 36 States and Federapi@l Territory. _ .
But up until 1999, there were fewer than 500 functional public | Tl o
toilets available, leaving people with no choice but to urinate ' R .
and defecate in the streets. Nigeria is ranked "f4ssition Flgurel GeOﬂEgﬁﬂf 2l location of
among 169 countries in the Human Development madad

the life expectancy is 48.4. The Gross National Income stoodbDB156. UNICEF estimates

that about 60% of Nigerians lack access to sanitation.

A large percentage of the population in Nigeria relies on onsite sanitation systems such as
septictanks and pit latrines. Overall, 13 per cent of households use VIP latrines. Six per cent of
households use a pit latrine with a slab (6 per cent rural and 5 per cent urban). Among
households with a noimproved toilet facility, 26 per cent use facilititzat are shared with

other households (44 per cent urban and 16 per cent rural). Less than 1 per cent use a flush
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toilet (not to sewer/septic tank/pit latrine). Overall, 32 per cent of households in Nigeria have
no toilet facilities. This problem is mor@mmmon in rural areas (42 per cent) than in urban

areas (14 per cent).

In Nigeria, the Water, Sanitation and Hygiene (WASH) sector is faced with substantial policy,
institutional and financial challenges. Water and sanitation has not been the federal
govey YSy G Qa G2L) LINAR2NRGASAT | (K andzSaKitatiohpdlSyNR |
Ay LI OSo {FFS SEONBGIF RA&ALRAlIET A& y20 |ye@
remains an afterthought. Many states do not have WASH policies. Thedmkegween the

Federal Ministry of Agriculture and Water Resources (FMAWRgsponsible for WASH
programs- and State Ministries of Water Resources, Environment, and Health are weak.
Problems across states include poor functionality, baligigned tariff structures and
underfunding of software such as community mobilization, sanitation and hygiene promotion,
and operations and maintenance activities to support hardware facilities installed (WaterAid,

2009).

Water and sanitation services have been devdite Local Government Agencies (LGAS) in
every state. LGAs are solely responsible for ensuring access and use of these services. However,
lack of autonomy, budget limitations; and poor capacity, have hampered their ability to carry
out these duties effectiely. The LGA WASH units particularly in deassisted states, tasked
with management and implementation of various projects, are dynamic, energetic and display a
higher capacity to deliver quality services than those LGAs with no donor driven projedts. C
society participation is limited and sector capacity is weak. Competing resource demands,
partly caused by the consolidation of government ministries, has led to underfunding of water
and sanitation in Nigeria (WaterAid, 2009).

The management of ongitsanitation remains a neglected component of urban sanitation and
wastewater management. Fecal sludge is the end product of onsite sanitation systems such as
septic tanks and latrines, and is one of the most prevalent and least addressed forms of

sanitaton in the country. Inadequate management of fecal sludge has become the major
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source of ground and surface water pollution, with significant environmental, public health,
social and economic impacts. To better understand the status of septic sludge masrgigem
policy and practice in Nigeria, there is an urgent need to conduct a rapid assessment of

landscape analysis and business model of fecal sludge management in the country.

2.0 METHODOLOGY

2.1 Literature Review

Globally, every day, about 500 million Kighmman feces are generated in urban areas and

about 600 million Kg in rural areas, producing a total of over one million tons per day. Most of
this biodegradable organic material is disposed of with very little or no treatment. This highly
dangerous suliance is polluting water and soil and also has become a source of a variety of

infections. In developing countries the situation of sanitation is rather poor.

The volume, composition and consistency of the excreta
Box 1.Chemical Composition

produced depend upon diet, climate, ogmtion and

of Excreta
state of health of the people. The excreta is very complex (Results egpf?s)sed on % dry
asis
physically, chemically and biologically. A typical
. _ ) _ Volatile solids 70.0
composition is given (Box 1) by Bindeshwar Pathakyiose 34.5
(1990), the Founder and Honorary Advisor of Sulgbfemrcellulose 6.0
Crude protein 19.0
International, an International 8O which has promoted Crude fat (Lipids) 14.0

. : . . : Ash 34.0
nightsoil digesters and various excreta dlspos;a(l;N Ratio 45

technologies in India and abroad. Egbunwe (1986)
reported that in Eastern Nigeria, the amount of excreta generated is about¢5800 g per
person per day. Generally, active adultsiegthigh fibre diet and living in a rural area produce
more feces. The amount of urine varies between 0.6 to 1.1 litres per person per day and is

often mixed with feces or discharged separately.

The types of toilets which are common in kimcome commuities are Pit latrine, VIP latrine,

Twin Pit latrine, Compost toilet, Peflush toilet, Septic tank and soakaway, Aqua privy, Bucket
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latrine, Vault toilet, and sewerage system (Sizelove, 1976; Cairncross, 1987; Morgan, 1990).
These are further grouped aget and dry systems. Pit latrines are the commonest and
cheapest and when the pit fills to twihirds volume, it is filled in with earth and a new pit is

dug nearby. VIP latrines are better versions where the problems of odour and fly breeding are
reduced.

A further improvement to the VIP latrine is the peflush pit latrine. If the pan is well designed

it holds only 1.5 litres of water, it can be flushed by hand. Using 2 pits are often advised. The
water seal eliminates the fly and odor problemsthié soil conditions do not allow the liquids

(urine and flushing water) to soak into the ground from the pit, a pitwsh toilet may still be

feasible. In this situation, it should discharge into a septic tank and from there to a sewer.
Recent studiesa?ss aK2gSR (GKS RS@St2LIYSyd 2F O2yvyLkRad i;:
. 2E fFONRYSE 2N d¢902t23A0Ft {FyAldltidArazyéd | f}
these in certain parts of China, India and southern America. Here, urine is saparalethe

feces is covered with ordinary wood ash from the kitchen. The results are encouraging even
though cultural barriers do no permit in some communities (Esrey et al, 1998; Uno Winblad,
1999, Personal communication, and also Dialogue on Diarrhoe&7NauneAugust, pp, 5).

The dry sludge is devoid of helminths and is a source of manure for backyard gardens.

In many communities in Nigeria, the level of awareness to own or use toilet is increasing. The
popular types are pit (including traditional/IP and septic tank systems. Community Led Total
Sanitation (CLTS) is also catching up; whereby many communities plan their toilets and
encourage others to do. Pilot scale approaches are made in some States. However, the disposal
of fecal sludge is stdl problem and neither the government nor the communities are putting in
sufficient efforts (Sridhar, 2008).

¢CKS LOFRFY &/ 2YF2NU {dGlFraGA2yaté

GLOIFIRIEY /2YF2NI {GF0A2yae LINRB2SOG ¢l a || 22Ayi
Health Organization, antthe United Nations Development Programme. They originally planned
G2 O02YLX SGS pnn dzyata 20SNIF LISNA2R 2F wmn &S|

24



in 14 wards. Of these, the government provided 25 as demonstration units and the rest were

buht G o0& GKS O2YY#zfA ik SAINBRNR 2¥Ra®a St FyF2Nldzyl
odzAf G oG20FftAy3a nuO o0& GKS GFNBSG LISNA2R S&aas
none were built by the community participation. However, the goveeminwas generous in

handing over the units to the agreed communities using certain criteria. The remaining were

provided subsequently, even though it took about ten years.

All the existing 42 Comfort Stations are grouped into categories: Type | (s&BbOgpeople), II
(serving 880), Il (serving 400), and IV (serving 250) depending on the population served. They
were constructed between 1972 to 1988. Each Unit has aqua privy system for excreta disposal
(182.8 cm deep and with toilet seats ranging fral® to 28 depending on the Type),
bath/shower rooms (ranged from 6 to 16), and a wash room for washing clothes. There were
water taps, overhead tanks, and electricity supply. They were all functioning at start. Used
water was to be recycled for flushingettoilets. The emptying of the sludge was mostly manual

and managed by the communities.

In recent years, several privately owned public toilet facilities in the city have proved good

LI GNRYIF3S a (0KS dzaSNE aGLI & | yoind idzBdslifa marketS T I OA
Ayeye, Aleshiloye, and other areas. A woman in one of the markets initiated a toilet facility and

her revenue wasN5 (user fee in 1990s) per person and about 300 people use the facility every

day (Sridhar and Edamaku, 1999). Tkeruee is now stands # 20 per person. In all these

facilities, importance is given for toilet facility as a revenue generating venture and none cared

for the management of the final sludge. The sludge is emptied and buried in the vicinity.

Various typs of toilets and their designs are documented (Oluwande et al, 2008).

Fecal Sludge Disposal in Escravos

In Escravos, an island based oil exploration camp, fecal waste disposal is a serious problem.
Currently, the sewage is being treated with lime and dssgal into a creek in Warri, Delta State

(Table 1; Fig. 2). A treatment plant was proposed capable of handling 3G 000m
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sludge/sewage, using a digester, stabilization pond and sand filtration which is expected to

bring out a pollutantreduction rate 0i<95%. It is yet to be constructed (Coker et al, 2003).

Tablel Composition of Fecal Sludge at Escravos

Parameters 08/03/07
Ote/Sw/01

pH 7.47
Turbidity, NTU 243.00
Total Dissolve Solids 4140
(TDS) mg/L
Dissolved Oxygemg/L 1.02
Biochemical Oxygen 9.5
Demand (BOD) mg/L
Chemical Oxygen 23.42
Demand (COD),mg/L
Total Suspended Solid 497.00
(TSS) mg/L
Conductivity, us/Cm 8530
Salinity, mg/L 246.66
Color, PtCo Dark Brown
Carbonate, mg/L <0.01
Sulphae, mg/L 63.08
Phosphate, mg/L 4.32

Excreta Disposal in Lagos

e

lime (Sridhar 2010)

Figure2 Fecalsludge management usin

For decades, the Carter bridge end of the Lagos Harbour served as a disposal site for untreated

human excreta, mainly through the use of organized collection of the pail system. InalR86,

was promulgated (Elimination of Pail Latrine Edict of 1986) to stop this practice. Unfortunately,

in spite of the banning of the pail system, sludge from the pit latrines and septic tank tanks still

go to the Lagos Lagoon. Lagos Lagoon suppliesdahlto Lagos people and neighbourhood.
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High water table makes the operation of cesspit system difficult in Lagos and the pits have to be
emptied often. More recently, the Lagos Waste Management Authority (LAWMA) has procured
a fleet of septic tank evaators and the collection system is being organized through

evacuation and disposal in a dedicated landfill. There are state laws to back up the

management system.

Excreta disposal in Federal Capital Territory (Abuja)

In Abuja and neighbourhood, about 3@%f6the residential areas are served with underground
sewerage system. The remaining are served bgitsnsanitation systems including Pit toilets,
VIP toilets, and septic tank systems. Both mechanical and manual evacuations are practiced.

The evacuatedigdge is disposed into sewer manholes or thrown/buried onto the bush.

Excreta Disposal in Other State Capitals

While the basic excreta disposal facilities are common in many states, the disposal patterns are
limited to land application or disposing intcatercourses. In Kano, the excreta is evacuated and

spread on open land until the farming season. However, the disposal is crude and unhygienic
with odor and fly problems. In Kaduna, the evacuated feces is disposed of in the bush, river or
sent to refuse dmp sites. In Yenagoa (about 40%) and other riverine areas the populations use

the river and most of the toilets are built on the river.

2.1.1 Overview of Water and Sanitation Policies in Nigeria

It is recognized that of the more than 280 million childrender five living in households
without access to improved sanitation facilities, almost two thirds live in South Asia (106
million) and subSaharan Africa (75 millionNigeriaand the Democratic Republic of Congo
O2y iUl Ay Y2ail watd and sattatioddseprivedypSaple. A survey of sanitation
coverage in 2004, as a part of MDGs progress indicated that Nigeria had an urban coverage of
53 per cent and rural coverage of 36 per cent and had a long way to reach the MDG targets.

According to several MB assessment reports, it is very unlikely Nigeria will attain its sanitation
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targets by 2015. Over the past decade, several water supply and sanitation policies (Table 2)
have been drafted with some eventually being approved at the federal level. Thenilati
Environmental Sanitation Policy of 2005 is the most recent and it specifically addresses excreta
and sewage management. Unfortunately, the implementation and monitoring of these various
policies has not been successful and neither has it been widadpat the state and local

government levels. Highlighted below are a few of the policies and their key components.

Table2 Sanitation Policies in Nigeria

Policy Document| Enacting Institution Targets

National Water | Federal Ministry of (i) The initial target is to meet the national economic targe

Supply and Water Resources of improving service coverage from 40% to 60% by the ye

Saniation Policy 2003.

(2000) (i) Extension of service coverage to 80% of the populatior]
the yea 2007.

(iii) Extension of service coverage to 100% of the populati

in the year 2011.

(iv) Sustain 100% full coverage of water supply, sanitation

and wastewater services for the growing population beyor

the year2011.
National Water | Federal Ministry of Targets include: (a) Review and improve coverage of
Sanitation Policy | Water Resources sanitation to 60% of the population by 2007.
(2004 draft) (b) Extension of sanitation coverage to 65% by 2010.

(c.) Extension of sanitation coverage to 80% by 2015.
(d) Extension of Sanitation coverage to 90% by 2020.
(e) Achieve 100% Sanitation coverage by 2025.

(f) Sustain 100% Sanitation coverage beyond 2025.
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National Federal Ministry of (a) Enact all relvant legislation required for policy

Environmental | Environment implementation by 2005.
Sanitation Policy (b) Increase access to toilet facilities by 25% in public plac|
(2005) and 50% in households by 2006; and 75% and 100%

respectively by 2010.

(c)Increase sanitary management of sewage and excreta

25% in 2006 and 75% in 2010.

(d) Institute School Sanitation Programmes in 50% of schq
by 2006 and 100% by 2010

(e) Extend present water supply and wastewater services
coverage to 80% of the population by 2007, 100% by 201
and to sustain full covege beyond 2011.

(f) Increase private sector participation in Environmental

Sanitation services delivery by 20% in 2006 and 75% by 2

Programmes and innovations to be implemented by the

government in line with the above include the following:
(a) Hose- to- House Sanitary Inspection
(b) Monthly Environmental Sanitation Day and

(c) Establishment of Mobile Environmental Sanitation Cau

2.1.2 Pit/ Septic Tank Emptying and Transportation

Of the above policies, the National Environmental SanitaRoticy (NESP) approved in 2005,
seems to be the only one which specifically addresses excreta and sewage management.
Unfortunately, as is the case with most policies instituted in Nigeria, implementation and
enforcement of NESP has been rather dismalesiits enactment over six (6) years ago.

Emptying of pit latrines and septic tanks is carried out either manually or mechanically and

! NESP covers: solid waste; medical waste management; excreta and sewage management; food sanitation;
sanitary inspection of premises; market and abattoir management; adequate potable sugiply; school

sanitation; pest and vector control; management of urban drainage; control of reared and stay animals; disposal of
the dead (man and animals); weed and vegetation control and hygiene education and promotion.
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mostly by private sector SMEs. The customer (either a household or an industry) pays the
service provider to empty and dispe of the fecal sludge on site. These are the prevalent
practices in Africa and Asia. The manual method of evacuation exposes both the service
provider and the customer to the environmental hazards associated with coming into contact
with human feces. Avkble literature on the types of emptying and transportation
technologies available and used in Nigeria is currently lacking. That notwithstanding, the
following commentary below is based on literature describing the prevalent technologies

available inhe developing world.

2.1.3 Human Powered Evacuation and Conveyance Technologies

The manual emptying process in Nigeria involves laborers, buckets, shovels and gloves and is
used primarily for pit latrines. The fecal sludge in the pit is scooped out fhenpit into a
conveyance using shovels. Forms of conveyance include metal or plastic drums in push carts.
The excreta is then conveyed to a convenient disposal site (legal or illegal) and the contents are
dumped. Examples of disposal sites include mualciolid waste sites, open drains, channels

for rivers / streams, open land and fields located ctbge

2.1.4 Motorized Emptying and Conveyance Technologies

The mechanical emptying process in Nigeria involves a mechanical (motorized) vacuum truck or
a vehicle equipped with a mechanical pump and a storage tank for emptying and transporting

fecal sludge and is used primarily to evacuate septic tanks.

2.2. Situational Analysis Methodology

(i) Study Design
The FSM study in Nigeria is a cresstional case stly research involving 3 cities: Abuja,
Ibadan and Yenagoa. The same methodology was adopted for the FSM survey in each of the
three cities. A multstage stratified sampling technique was adopted for the selection of
households interviewed to ensure everstlibution across socieconomic areas of the cities.

The first stage was the stratification of each city into municipal and rural local governments
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followed by stratification into administrative/political districts/wards/localities as clearly
identified by the federal and state governments. The third stage was the selection from each of
these cities, the municipal local governments and their districts/wards/localities foejxth

data collection in view of the guideline in SOW. In the fourth stage otedities or

communities were stratified into principal residential densities: high density-ih@ame),

medium density (middle income), and low density (Rigtome) to ensure that all types of

toilet facilities in the cities were captured.
(i) Types and Saaes of Data

Both primary and secondary data were collected in all the three cities. While secondary data
were essentially from desk review and collection of relevant documents from government
agencies and organized private fecal sludge operators, pridaty were collected through
guestionnaire administration, participant observation, Focus Group Discussions (with
community representatives in the case of Ibadan), and Key Informant Interviews. Fecal sludge
management facilities including types of toiletisposal sites, and treatment plants/facilities
were georeferenced with the use of GPS while digital cameras were also used to take
photographs. The survey instruments were designed and used to address the households who
used the toilet facility, peoplenvolved in feces handling including collection or emptying,
transportation and disposal (e.g. Private sector, Governmental Agency officials, Institutions
etc.). The study involved the following tasks:

1 Advocacy and sensitization in sampled communities;

1 Houshold and Facility Survey using structured questionnaire;

1 Focal Group Discussions (FGD) using FGD guide;

1 Key Informant Interview (KIl) using interview guide, and

1 Observation using observation checkilist.

(i) Sampling Procedure
Balloting technique was used tolset the localities/communities that were sampled in each
city. In the case of Ibadan, as shown in Table 7 and Figure 5, there are 100 localities in the five

Ibadan metropolitan local government areas according to the 1991 national population census
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out of which 50% was sampled. The list of all the 50 localities (50% of total) sampled was
compiled on the basis of their residential densities or s@donomic group as well as the local
government area each belonged to. There are 37% high densityir{tomne) residential
localities, 45% medium density (middiecome) and 18% low density (highcome) localities.
Thus, the 949 households sampled for the FSM household survey in the 56esoc@mic

residential localities were distributed as follows:

High Densit (lowincome) residential areas: 37% of 949 = 351

Medium density (middlencome) residential areag6% of 949 = 437

Low Density (higincome) residential areas: 17% of 94% 161
949

Balloting was then adopted to selethe required number of localities per soggonomic
group in each local government area. The same thing was done in the case of
zones/areas/localities selected in each of the 12 Districts in Abuja Municipal Area Council and

the 10 Districts inYenagoa

2.2.1. Household Survey Design

In each city the sampled households covered all the wards or districts in each of the local
government area(s) of the municipality. This ensured a very good spread of the respondents
over the geographical space and adequapresentativeness. Results obtained from the

survey accurately represent what is going on in the entire city of Abuja, Ibadar,eratjoa

and not a section or a few areas of the cities. The maps of sampled household and FSM facilities

in each of the thee cities show this.

In all the three cities, only households that had toilet facilities were selected for the household
fecal sludge survey. The selection of households with toilet facilities does not tilt the results
towards the norpoor because most omers of pit toilets in Nigerian cities are the poor who

cannot afford the expenses of constructing and maintaining water system toilets.
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2.2.1.1 Abuja

(i) Survey Design
l 6dz2F X bAISNAI Qa CSRSNIf /FLAGHE ¢ SNcNarei2NE o0C
the equivalents of Local Government Areas (LGAS) in Ibadan and Yenagoa. The six Area Councils
are: Abuja Municipal Area Council (AMAC), Abaji, Gwagwalada, Kuje, Kwali, and Bwatri. Of the
six ACs only AMAC has a municipal status and was the oneedaletine with the selection of
the five municipal local governments in Ibadan and Yenagoa. AMAC has the concentration of
government Ministries, Agencies and parastatals, Foreign Missions and Embassies and
organised private sectors. There are twelve di8)ricts/wards in AMAC namely: City Centre,
Garki, Gui, Gwagwa, Gwarinpa, Jiwa, Kabusa, Karshi, Karu, Nyanya, Orozo and Wuse (Table 4).
¢KS K2dzaSK2f R YR SYLWASNEQ addzZNwSea O20SNBR
June and 05 July, 2011.

(i) Household Survey

AAAAA

¢CKS Hnamn LINRP2SOGSR LRLIMzZ FGA2Y F2NJ ! 6dz2l adzyA O
growth rate was 1,152,613 or 226,333 households from which 844 (0.37%) was planned to be
interviewed at an average of 70 households per district ardvHowever, 801 households

(0.35%) were interviewed because many of the households in Jiwa, Gui and Gwagwa did not

have toilet facilities which is a major selection criteria for the survey (Figure 3, Table 3 and

Table 4).

Table3 Sample frame in Abuja Municipal Area Council

City LGA Wards / Population| Selected No of Remarks

Communities size Number of | Households
/ Districts household per
Ward/District
Abuja *Abuja 12 1,152,613 844 70 5 other LGAs
Municipal were not
Area Councll included as
0.35% of they are not
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AMAC under the

H/hold Municipal

population is Area: Bwatri,

included Gwagwalada
Abaji, Kwali,
Kuje
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Figure3 Political districts in the context of Abuja Municipal Area

Fig. 3.3: Political District in the Context of Abuja Municipal Area Counci
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Table4 Distribution of Households Surveyed in Abuja Municipal Area Council

S/No. District Number of Households Interviewe(
1. City Centre 69
2. Garki 70
3. Gui 40
4, Gwagwa 54
5. Gwarinpa 76
6. Jiwa 55
7. Kabusa 77
8. Karshi 70
9. Karu 69
10. Nyanya 70
11. Orozo 65
12. Wuse 86
TOTAL 801

Community sensitization preceded household survey in Abuja. District Heads and their officials
were visited and sensitized about the survey in each of the 12 districts. The community
representaties were fully briefed about the purpose of the survey being sponsored by the Bill

and Melinda Gates Foundation in three cities in Nigeria and four other countries in Africa; the

anticipated output and outcome.
(iif) Selection of Respondents

The plan was for 84Aouseholds to be interviewed, however, a total of 801 households were
interviewed in 12 districts/localities in AMAC at an average of seventy (70) households per

district. The houses and households for sampling in each of the districts were purposively
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sdected based principally on availability of toilet facilities) within the houses in which they lived
and to which the respondents had direct access. Based on this criteria, only about nine (75%) of
the districts had sufficient households with direct acceésstoilet facilities. However, the
selection of the 801 households that were eventually used for the survey in each district

ensured spatial spread (Figure 4, Table 5).

In Abuja (as in Ibadan and Yenagoa) only one household was interviewed per house. In
situations where there were more than one household in a house or compound, only one was
picked for the interview. The household head (male or female) was the preferred target for the
household interview. Where the head was not available another membédreohbusehold next

to the head of household in social rank (e.g. wife, husband, eldest child not below 18 years of

age) or a tenant resident in the house continuously in the last three (3) years was interviewed.

In a situation where the household in a housas not willing to participate in the interview, the
house was skipped and the next one picked for the interview. Interview took place much more
from 18.00 hours to 22.00 hours on week days because residents of the municipal area were
largely office workes who usually returned home from work from 17.30hours. On Saturday and
Sunday respondents were much more availalesome areas the time taken by the FAs was
longer than the planned/ allocated time due to additional time spent to explain to or wait for
respondents to fully attend to them. Some of the districts such as Gui, Gwagwa, and Jiwa were
farther than the estimated distances and this made the time taken to commute from

operational base of the FAs longer.

Appointed interviewers (Research Assistaats! Field Assistants) were mostly Polytechnic and
University graduates with such qualifications as N.C.E, HND, B.Sc, M.Sc, and MPH who had
experience in sockeconomic and environmental research, especially questionnaire
administration. The interviewers ave supplied with GPS equipment to gederence the

location of every household surveyed and the fecal sludge facility.
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Figure4 Sampled points in Abuja (AMAC) 2011

2.2.1.2 Ibadan

Ibadan is the largest indigenous city in trogdi Africa. It has beenaentre of administration of
the Western Region, Western State, old Oyo and the present Oyo state. Its metropolitan area is
made up of five local government areas while it has six rural local government areas.

Agriculture and commee is the major driver of its economy apart from government
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institutions and a few industries that also offer employment to people. There are over 16
markets (Gege, Oritmnerin, OjaOba, Oje, Oranyan etc.) in indigenous areas and over 21 in
modern areasNew gbagiAleshinloye, Agbowo, Bodija, Eleyele, ljokodo etc.) of Ibadan
metropolis offering varieties of specialised and mixed goods. Bodija is a regional market

patronised by people from different parts of Nigeria.

(i) Sample Frame and Sample Size
Thesam@ FNI YS F2NJ GKS adGdzReé 461 a4 RSIUSNNYAYSR dzaAy
2006 population figures projected from the 1991 census figures. The 2006 population census
figures for the metropolitan areas of each city were then projected to 2010 usingNfePA
growth rates of 9.2% for Abuja, 3.46% for Ibadan and 2.9% for Yenagoa. The total number of
households from the projected population of each city was calculated based on a mean family
size of 6 per households and these represent the sample frameafdr of the city. The last
stage involved the determination of sample size for the household survey. Different
percentages of the household total considered large enough for representatre adopted
as sample size as shown in Table 5.

Table5 Sample Frame and Sample Size for Ibadan

City LGA Wards / | Population | Selected No of Remarks
Communiti size Number of | Households
es/ household per
Districts Ward/District
2)Ibadan *Ibadan 12 354,490 190 16

Metropolis | North

Population: *|badan 11 176,594 189 17
*|badan 12 326,516 190 16
South West

0.29% of

327,675 *Ibadan 12 307,406 190 16
South East
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Household | *Ibadan 12 381,417 190 16
in Ibadan North East

metropoli-  "syptotal 59 1,546,423 949

tan LGAs is 6 other LGAs which are peripheral are not included: Akinyele, Lagelu, Egbeda,
included Ara, Oluyole, and Ido

Sample Size

The 2010 projected population of the five municipal local government areas of Ibadan was
1,546,423 giving a household se327,675 out of which 0.29% or 949 households were
selected as sample size. The breakdown of the samples per ward in the five LGAs is contained in

Appendix 1.
(i) Household Survey

Community sensitization preceded household survey. Community sensitizatiotinge¢ook

place in each of the five local government areas in Ibadan where Community Development
Council (CDC) Chairmen and other community leaders (male and female) from each locality and
the supervising Community Development Officers met at the respedtiocal Government
Secretariat on different days. The community representatives were fully briefed about the
purpose of the survey being sponsored by the Bill and Melinda Gates Foundation in three cities

in Nigeria and four other countries in Africa, theticipated output and outcome.
(ii)Selection of Respondents

A total of 949 households were interviewed in 52 localities in the five municipal LGAs in Ibadan
at an average of 18 households per locality (Figure 5). The households for sampling in each of
the cties were purposively selected based principally on availability of toilet facility(ies) within
the houses in which they lived and to which the respondents had direct access. The sampled

households were selected in each locality in a way that ensuretibgpread.

In Ibadan household survey was conducted from 21 May to 10 June, 2011, and only one
household was interviewed per house. In situations where there were more than one

household in a house or compound, only one was picked for survey. The hddisetzal (male
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or female) was the preferred target for the household interview. Where the head was not
available another member of the household next to the head of household in social rank (e.qg.
wife, husband, eldest child not below 18 years of age) oeraait resident in the house

continuously in the last three (3) years was interviewed.

Appointed interviewers (Research Assistants and Field Assistants) were mostly Polytechnic and
University graduates with such qualifications as N.C.E, HND, B.Sc, arvdhid Isad experience

in sociceconomic and environmental research, especially questionnaire administration. The
interviewers were equipped with GPS equipment to geference the location of every

household surveyed and the fecal sludge facility.

Interviewstook place between 8am and 6pm Monday to Saturday and 2pm to 7pm on Sundays
to allow Christian households and interviewers attend Sunday church service. Some of the
respondents in the households were not available during the time originally scheduleddretw

8am and 5pm; as a result these were covered during late evenings or on another day as was the
case in Abuja where most respondents who were civil servants returned from work from 5pm.
There, interview took place from 5pm to 9pm and sometime 10pm. mesareas the time

taken by the FAs was longer than the planned/ allocated time due to additional time spent to
explain to or wait for respondents to fully attend to them. Some localities/zones in Ibadan and

Abuja were farther than estimated distances.

In gite of the initial briefing with community representatives, some of the CDC members did
not understand the mission of the project properly and as a result did not sensitize their

neighbourhood members adequately which delayed data collection in some.areas
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Figure5 Sampled Households and FSM Facilities in

Ibadan
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2.2.1.3Yenagoa

(i) Survey Design

Yenagoa is the capital city of Bayelsa State in the Niger Delta. It is a municipal local government
with only one political/administrative ward namely: Etisa. There are 16 communities out of
which 10 were selected for interview. The 2010 projected municipal city population using 2.9%
UNFPA growth rate was 399,963 giving a household size of 80,56%vmm 0.3% sample size

or 264 households were selected for survey. The sampled households were spread through ten
districts namely: Azikoro, Biogbolo, Kpansia, Okaka Epie, Onopa, Ovom, Swali, Yenagoa,
YenizueEpie, and YenizuEgene.The households and ertiprs surveys held from 04 to 10

September, 2011.

(i) Household Survey

A total of 264 households (0.3% of sample frame) were interviewed at an average of 26
households per district or locality. Community sensitization preceded household survey in
Yenagoa (Tdés 7 and 8). District Heads and their officials were visited and sensitized about the
survey in each of the 10 districts and this was facilitated by the Field Assistants selected from
the communities. The community representatives were fully briefed atioeipurpose of the

survey being sponsored by the Bill and Melinda Gates Foundation in three cities in Nigeria and

four other countries in Africa, the anticipated output and outcome.

Table6 Sampling Frame in Yenagoa

City LGA Wards/ Populatio | Selected No of Remarks
Communities n Number of | Households
/ Districts size household per
Ward/District
3)Yenagoa Yenagoa 1/17 Total: 264 65
Population: 399,963
399,963
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0.3% of
80,565
Household
population

is included

1 261

Other LGAsvere not within the Municipal Area and thus were not considered

Table7 Distribution of households surveyed in Yenagoa Municipal LGA

S/No. District Number of Households Interviewed
1. Azikoro 16
2. Biogbolo 12
3. Kpansia 21
4, Okaka Epie 27
5. Onopa 48
6. Ovom 66
7. Swalli 19
8. Yenagoa 19
9. YenizueEpie 21
10. YenizueEgene 15

TOTAL 264

(iif) Selection of Respondents

The 264 houses/ households for sampling in each of the ten districts were purposively selected

based pringally on availability of toilet facility(ies) within the houses in which they lived and to
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which the respondents had direct access. The household samples were selected in each district

in a way that ensured spatial spread (Figure 6).

Only one household &s interviewed per house as was the case in Ibadan and Abuja. In
situations where there were more than one household in a house or compound, only one was
picked for the interview. The household head (male or female) was the preferred target for the
househdd interview. Where the head was not available another member of the household next
to the head of household in social rank (e.g. wife, husband, eldest child not below 18 years of

age) or a tenant resident in the house continuously in the last three @pyeas interviewed.

In a situation where the household in a house was not willing to participate in the interview,
the house was skipped and the next one picked for the interview. Interview took place much
more from 08.00 hours to 18.00 hours each day interviewers were largely disturbed by
rains that fell daily in the communities. The FAs sometimes spent longer time with some

respondents while trying to explain the objectives of the survey and the benefits to them.

Appointed interviewers (Researchststants and Field Assistants) were mostly Polytechnic and
University graduates with such qualifications as B.Sc, M.Sc, and MPH who had experience in
sociceconomic and environmental research, especially questionnaire administration. The
interviewers were supplied with GPS equipment to geeference the location of every

household surveyed and the fecal sludge facility.
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2.2.2 FSM Practices and Data Collection

2.22.1Abuja

Fecal Sludge Production

The survey was designed to find out the types of toilets in use and how sludge was being
produced and the quantity produced by households in each of the twelve districts in Abuja
(Table 5). The anticipated facilities indéuwastewater connection, pit latrine, VIP latrine, septic
tank, aqua privy and any others. The dimensions of the pits or septic tanks were to be measured
as a way of determining the capacity of the tanks and the volume of sludge they could hold. The
survey was also to find out those who emptied the septic tanks/pits when filled and also collect

their profiles.

Identification and Selection of FS Emptying Operators

The research team was to identify categories of persons or organizations involved in fecal
sludge business in Abuja. The sources of this information were the households, FS stakeholders,
the FS operators themselves, and the Abuja Environmental Protection Board. Five (5)
mechanical emptiers were identified in Abuja and all the five were interviewladaddition to

the interview, their trucks were followed from the point of extraction to the point of discharge

to capture the transportation aspects of the operations. For instance, TOSKO trucks were
followed on typical routine evacuation trips by tweeld Assistants. The routing included the
evacuation activities at Gado Estate and Aso Clinic. The process included pumping of fecal

sludge from septic tanks into trucks and the discharge of sludge into manholes.

2.2.2.2Ibadan

Fecal sludge Production

The survey was designed to find out the types of toilets in use and how sludge was being

produced and the quantity produced by households in each locality. The anticipated facilities
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include wastewater connection, pit latrine, VIP latrine, septic tank, gajugy and any others.

The dimensions of the pits or septic tanks were to be measured as a way of determining the
capacity of the tanks and the volume of sludge they could hold. The survey was also to find out
those who emptied the septic tanks/pits whelidd and also collect their profiles. However, the
households were unable to estimate the quantity of fecal sludge produced in their households.
Even where they were able to state the number of times the pits were emptied by emptiers,

they could not givehe quantity of sludge evacuated.

Identification and Selection of FSEmptying Operators

The research team was to identify categories of persons or organizations involved in fecal
sludge business in Ibadan. The anticipated sources of this informatiorharkouseholds, FS
stakeholders, the association of FS operators where they existed, and building artisans such as
builders, and plumbers, and housing managers. The identified manual and mechanical

operators were to be selected for interview on various agp®f their businesses.

In the case of manual operators, a maximum of 20 or the total numbkichever is lessvere
to be interviewed. In addition to interviewing all the mechanical operators (which number
would likely be less than 20), their trucks negio be followed from the point of extraction to

the point of discharge to capture the transportation aspects of the operations.

2.2.2.3Yenagoa

Fecal Sludge Production

The survey was designed to find out the types of toilets in use and how sludge weaps bei
produced and the quantity produced by households in each of the twelve distridfsriagoa

The anticipated facilities include wastewater connection, pit latrine, VIP latrine, septic tank,
aqua privy and any others. The dimensions of the pits or s&gotks were to be measured as a
way of determining the capacity of the tanks and the volume of sludge they could hold. The

survey was also to find out those who emptied the septic tanks/pits when filled.
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Identification and Selection of FS Emptying Openeto

The research team was to identify categories of persons or organizations involved in fecal
sludge business in Yenagoa. The sources of this information were the households, FS
stakeholders, the FS operators themselves, and the Ministry of Environmdotmbtion

obtained indicated that there were both mechanical and manual emptiers in Yenagoa.

Five (5) mechanical emptiers were identifiedvianagoand four were interviewed. There
were also six manual emptiers mentioned by the respondents but onlybtiee emptiers was
available for interview. In addition to the interview, one of the trucks was followed from the
point of extraction to the point of discharge to capture the transportation aspects of the

operations.

2.2.3 Methods to Validate Financial &ta

The household data collected in the three cities were analyzed with SPSS and fregidesy

and statistical illustrations (charts, graphs) were generated for critical analisesfinancial

data was obtained primarily from the Emptier interviewsnd had formal or audited financial
reports on their respective emptying businesses. The interviewers had no control over what the
emptier chose to divulge or withhold. That notwithstanding, validation entailed vetting the
responses given by one emptiertivihe other and looking for similar trends across the data.
Where the data seemed to be an outlier, the interviewers followed up with the Emptiers to get

additional data.

2.2.4 Treatment Plantand Dump Site Modes

2.2.4.1Abuja

Sewage Disposal Sitéisit

There are two types of FS disposal facilities in AbujaGerdral Waste Water Treatment Plant

(WWTP) located in Wupa, and three (3) mini WWTPs serving the Barracks and Gudu district.
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AEPB owned and maintained the facilities which handled mainly sewabsuflage. The

project team visited the Waste Water Treatment Plant (WWTP) located in Wupa area of Abuja.
The facility was assessed for potential beneficial-aad of the disposed sewage such as their
potential for methane capture and utilization, compiog) business development. The site was
also assessed on sewage treatment capacity and other pertinent sewage disposal site
characteristics. Quantitative measured data (to the extent available) of the current sewage
disposal site management processes, figory of the sewage disposal site and future
projections of usage and lifecycle of the existing site were also collected. Additionally, the
project team asked for data on current monetary revenues and methodologies from dumping
activity and/or compostin@ctivity at the site. Photos and GPS coordinates of the disposal sites

were taken during the site visits. These are presented in other sections of the report.
2.2.4.2lbadan
Sewage Disposal Site Visit

There is only one FSTP in Ibadan. It is owned by @@ Government under the control of the

then Ministry of Environment and Water Resources (now Ministry of Environment and Habitat).
The site, which is located in Sanyo area of the City, was opened in 2008 and it is operated as a
no pay use facility. Septtanks are evacuated and discharged at the dumpsite by registered
contractors, while the nomegistered contractorslischarged at unapproved locations. A visit

was paid to the site to ascertain its state of operation.
2.2.4.3Yenagoa
Sewage Disposal Sidisit

Yenagoa has no dedicated fecal/septic sludge disposal facility. However, a major river flowing
nearby is being used and a majority of toilets are built on the river thus allowing the feces drop

into the water and carried away.
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2.3  Determination of khancial Flows and Key Stakeholders
2.3.2 Key Stakeholders in FSM
Abuja

The key stakeholders in FSM in Abuja were to be identified and interviewed under Key
Informant Interview using the appropriate question guide. The Abuja Environmental Protection
Board(AEPB) was identified as a major stakeholder in.HB&I mission of the AEPB is to

ensure the sustainability of the cleanliness of the environment of Abuja in regards to sanitation

through monitoring of liquid wastandsolid waste disposand environmenal monitoring.

AEPB is equipped with sewage (FS) tankers, dump trucks, pay loaders, RORO, and tippers for its
operations. It undertakes FS emptying operations in the City. As part of the regulatory

framework for FSM in Abuja, there is the AEPB, Act 189&hould not be discharged in

manholes thaire not flowing. There are over 10,000 manholes in the city (both district and

trunk sewer manholes).

In terms of relationships with FS Emptiers operating in the city, the AEPB is empowered to
register the mechaical emptiers and it had three of such on its register. These mechanical

emptiers were on retainership.

For effective management of FS in Abuja, the central sewerage system in the city is based on

0KS LIKIFaSa 2F RS@St 2 LIYSy PhageT: Adokor®, Wose i &IQGBDR S O S €
Maitama, Garki is connected to the sewer and reticulated with sewer lines. Phase II: Jabi, Utako

is reticulated with sewer lines. The remainder of phases Il anddihbiayet been reticulated

with sewer lines as at thitme ofthe survey. There is a major sewer line connectihgded, Il

and Ill.

As at the time of the survey, approximatd&@% of the cityvasconnected to the central
sewerage system. The AEPB and private contractors handle the evacuation of fegalolud

households thaarenot connected to the central sewer. The AEPB also hanlagéeevacuation

51



of bleeding manholes and abatemearare done within a 24hour timeframe. In the event of
AEPBeing unabldo handle evacuations or blockages, registeredate contractorsare
engaged to handle the job. Emptiemnonly operate within AMAC if they were registered
otherwise they would be fined if caughAccording to the AEPBye informal emptiers
(estimated to be 3 or 4) operatgrimarilyat nightand theyprimarily service estates and LGAs

that are yet to beconnected to the central sewer.

Ibadan

The key stakeholders in FSM in each of the cities were to be identified and interviewed under
Key Informant Interview using the appropriate question guide. Staltekolders in Ibadan
include Ministry of Environment and Water Resources (now Ministry of Environment and
Habitat), Environmental Health and Sanitation Units in the Local Government, Ministry of
Health, Ministry of Physical Planning and Urban Developj#eencies, NGOs and CBOs.
Interviews were held with the Director of Environmental Sanitation and Sewerage in the
Ministry of Environment and Water Resources, the Heads of Environmental Health and

Sanitation Units of the five municipal local governmergaes of Ibadan.

Yenagoa

The key stakeholders in FSM in Yenagoa is the Ministry of Environment. An interview was held
by the team in the office of the Director in Charge of the Pollution Control. After the
discussions, a visit was made to the dedicatedi{®dal site which was a stream about 20km

from Yenagoa city on the way to Okolobiri / Amassoma.

2.4 Market Size Calculation Method

The market size was determined for the local government areas / wards / councils that
constitute the metropolitarareasof the selected cities (Tabl). The three selected cities

included the capital city (Abuja), a secondary large city (Ibadan) and ssized city (Yenagoa).
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Table8 City Councils / LGAs / Ward

S/IN Abuja Ibadan Yenagoa

1 Abaji Ibadan North* EpieAttisa*

2 Abuja Municipal Council (AMAC)* | Ibadan North East* Gbarain Ekpetiama
3 Bwari Ibadan North West* Okordia Zaramdiseni
4 Gwagalada Ibadan South East*

5 Kuje Ibadan South West*

6 Kwali Akinyele

7 Lagelu

8 Egbeda

9 Ora-Ara

10 Oluyole

11 Ido

* Local Government Areas / Wards / Councils selected for the study and used in calculating the market size

The 2006 Census figures published by the National Population Commission were used as the

baseline. The population figes for each of the cities from 2007 to 2016 was estimated using

growth rates published by the UNFPA for FCT Abuja, Oyo State (Ibadan) and Bayelsa state

(Yenagoa). The household size for 2010 was calculated based on the household survey results

which induded the number of persons living within each house and the number of households

in each house (Tablés- 12).

Table9 Abuja: FecalMarket Size

FCT Abuja
Local Governmen{ 2006 populatiort 2010 2010 Household Households
Area population?® population® with Toilet
facilities®
AMAC 776,298 1,152,613 226,333 181,509
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Total

776,298

1,152,613

226,333

181,509

12006 Census SurveWational Population Commission

2 projected +9.2% annual population growth rate from 2006 using UNFPA rates

® Average number of persons per household ~ 5 based on household survey results

* Households with improved sanitation (Pits / Water Closet) ~ 80.2% average from 2006 NPC statistics

Table10 Abuja: Annual Emptying Frequency of ideeholds

Emptying Emptying # Pits Emptying # Septic tanks
frequency Frequency Pits Emptied/yr Frequency Septici Emptied/yr
Tanks
2 -4 times/yr 6.7% 6,733 14.5% 25,415
Oncelyr 17.7% 7,960 20.6% 16,184
Once/2 yrs 11.0% 2,470 19.2% 7,522
Once/3yrs 0.0% 0 1.5% 376
Once/4 yrs 1.2% 137 0.3% 57
5-10 yrs 1.2% 71 0.3% 30
Over 10 yrs 0.0% 0 0.0% 0
Not yet done 62.2% 0 43.6% 0
TOTAL Septic
TOTAL Pits tanks emptied /
emptied / year 17,372 year 49,584

*Emptying frequency for pits and septic tanks basetiousehold survey data

The total pits emptied / year in Tabl® for Abujawas calculated based on the emptying

frequency given in the household survey results. The calculations were extrapolated to the

projected total population (not just the survey polation) inAbujawith pit latrines. Similarly,

the total septic tanks emptied / year in Tabl@das calculated based on the emptying

frequency given in the household survey results. The calculations were extrapolated to the

projected total population (nojust the survey population) iAbujawith septic tanks.
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Tablell Ibadan:Fecal Sludge Market Size

Ibadan
Local Governmen{ 2006 populatiort 2010 2010 Household [ Households
Area population? population® with Toilet
facilities®
Ibadan North East 330,099 381,417 80,819 65,562
Ibadan North 306,795 354,490 75,114 67,631
Ibadan North Wesl| 152,834 176,594 37,419 31,277
Ibadan South East 266,046 307,406 65,137 53,067
Ibadan South Wes 282,585 326,516 69,186 56,906
Total 1,338,359 1,546,423 327,676 274,444

12006 Census SurveWational Population Commission
2 projected +3.46% annual population growth rate from 2006 using UNFPA rates
3Average number of persons per household ~ 5 based on household survey results

* Households withmproved sanitation (Pits / Water Closet) ~ 83.7% average from 2006 NPC statistics

Table12 Ibadan:Annual Enptying Frequency of Households

Emptying Emptying # Pits Emptying Frequency # Septic tanks
frequency Frequency Pits | Emptied/yr Septic Tanks Emptied/yr
2 -4 times/yr 5.5% 15,832 3.4% 8,941
Oncelyr 12.1% 17,355 9.2% 11,921
Once/2 yrs 41.4% 29,686 47.4% 30,697
Once/3yrs 6.6% 3,115 3.9% 1,672
Once/4 yrs 5.1% 1,827 1.8% 596
5-10 yrs 7.9% 1,464 8.3% 1,395
Over 10 yrs 1.3% 183 0.9% 119
Not yet done 20.2% 0 25.1% 0
TOTAL Septic
TOTAL Pits tanksemptied /
emptied / year 69,461 year 55,341

*Emptying frequency for pits and septic tanks based on Household survey data
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The total pits emptied / year in Tabl@ for Ibadan was caldated based on the emptying

frequency given in the household survey results. The calculations were extrapolated t

projected total population (not just the survey population) in Ibadan with pit latrines.

Similarly, the total septic tanks emptied / yéa Table 2 was calculated based on the

emptying frequency given in the household survey results. The calculations were

extrapolated to the projected total population (not just the survey population) in Ibadar

with septic tanks.

Tablel3 YenagoaFecal Sludge Market Size

Yenagoa
Local Governmenf 2006 populatiort 2010 2010 Household Households
Area population? population® with Toilet
facilities’
Yenagoa 353,344 399,963 80,565 28,957
Total 353,344 399,963 80,565 64,609

12006 @nsus Survegy National Population Commission

2 projected +2.9% annual population growth rate from 2006 using UNFPA rates

3Average number of persons per household ~ 5 based on household survey results

* Households with improved sanitation (Pits / Waldoset) ~ 35.9% average from 2006 NPC statistics

Table14 YenagoaAnnual Enptying Frequency of Households

Emptying Emptying # Pits Emptying # Septic tanks
frequency Frequency Pits Emptied/yr Frequency Septici Emptied/yr
Tanks

2 -4 times/yr 7.1% 507 8.9% 5,092

Oncelyr 42.9% 1,365 22.4% 5,763

Once/2 yrs 25.0% 398 21.1% 2,719

Once/3yrs 0.0% 0 2.5% 215

Oncel/4 yrs 0.0% 0 0.8% 54

5-10 yrs 0.0% 0 1.7% 57

Over 10 yrs 0.0% 0 0.0% 0
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Not yet done 25.0% 0 42.6% 0
TOTAL Septic
TOTAL Pits tanksemptied /
emptied/ year 2,271 year 13,900

*Emptying frequency for pits and septic tanks based on Household survey data

The total pits emptied / year in Table 14 for Yenagoa was calculated based on the em
frequency given in the househofirvey results. The calculations were extrapolated to t
projected total population (not just the survey population) in Yenagoa with pit latrines.
Similarly, the total septic tanks emptied / year in Table 14 was calculated based on thi
emptying frequencyiven in the household survey results. The calculations were

extrapolated to the projected total population (not just the survey population) in Yenac

with septic tanks.

2.4.1 FSProduction andQollection GComputation

The survey was designed to find dhe types of toilets in use and how sludge was beinc
produced and the quantity produced by households in each locality in the three cities.
facilities included wastewater connection, pit latrine, VIP latrine, septic tank, comfort

stations and any other The dimensions of the pits or septic tanks were to be measure
a way of determining the capacity of the tanks and the volume of sludge they could hc
The survey was also to find out those who emptied the septic tanks/pits when filled ar

also collet their profiles.

Since majority of the surveyed households could not provide an estiofdbhe quantity of
fecalsludge produced in their households, two different methods were used to derive 1
guantity offecalsludge produced using the data poirtsthe survey results. The two

methods used are further explained in Section 3.2.

The volume of FS collected by mechanical operators was estimated based on the nur
of household trips made per year by each emptying Company in each city. The calcu

also assumed full truck loads.
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Annual Volume collected () = Annual Household trips x Truck capacity®’{m

In the absence of quantitative data from informal operators, it was assumed that the
informal mechanical operators handled the delta between thenber of septic tanks that
are emptied per year (Tablélnd the number of septic tanks emptied annually by the
NEIAAGSNBR SYLWGASNER® ¢KS @2fdzYS 2F C{
based on the number of pits that needed to be emptied eaghryn each city. In Yenago:
proxy figures where used based on observations during the survey period for one

registeredmechanical emptier that refused to be interviewed.

Table15Households Served by Emptigype

% of Households serviced by Estimated % of Households
Septic Tanks Registered Emptiers* serviced by Informal Emptiers
Abuja 23% 7%
Ibadan 4% 96%
Yenagoa 4% 96%

* Based on Emptier interview data

The above results (Tabl&)Ylwould seem to indicate that the houselds are served
primarily by emptiers in the informal sector. However, the project team assumes other
based on the results of the household survey and the indications given on the numbel
informal operators. Especially in Ibadan where the Emptiersearein number and in
Yenagoa where the overall household population is small. We think the Emptiers in th
absence of keeping trips logs were unable to provide reasonable estimates of the nun

of household trips taken in a given period.

2.5 FinanciaAnalysis Methodology

Income statements were generated for each emptier in each city. None of the emptier
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official published financial statements. Most of the data for the income statements wa:
obtained during the interview proces@/here actual finanial data was not available from the
interviewed entities, proxy data was used to create the Net Income statements. The Net inco
statement provided a good indication of whether the businesses were operating at a loss or p
The Net income statemenvasanalysedn two broad categories with the aim of maximizing
current profits. The two levers manipulated to maximize profits were the revenue streams anc
operating expenses. In the case of businesses operating at a loss, the aim was to deteemine

number of trips needed in order to minimize losses and breakeven.

A comparative analysis of the current service delivery models was done for the various servic
providers in each of the cities using the generated income statements. The results weri@exarn
thoroughly to identify areas of opportunity for growing service revenues (through pricinggserv
coverage area expansion etand reducing operating expense (through defp initiatives to drive

down costs in the big spend buckets).

3.0 RESULS AND ANALYSIS OF URBAN FSM PRACTICE

3.1 Situational Analysis of extraction/transportation

3.1.1. Demographic Characteristics of Respondents in the Three Cities

3.1.1.1 Socieeconomic and Demographic Characteristics of Respondensbinja

The study area AMAC LGA in Abuja with a sample size of 801 was divided

wards/communities for the purpose of this study (Figure 7). The mean number of hous

into 10

eholds in

a house was 3.76 with a minimum of 1 and a maximum of 28 households. Also, the mean

number of pesons living in the house was 15#9%.45 (Figure 7 and Tablé)1
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Wards/ Communities in AMAC

® Orozo

H Karu

m City centre
B Nyanyan
= Karishi

= Garki

B Jiwo

B Gwarinpa

Figure7 Wards/Communities in AMAC LGA, Abuja

Table16 Mean Number Residents in houses in AMAC, Abuja City

Number of Household in the | Number of persons living in
house the house
Mean 3.76 15.99
Median 2.00 10.00
Std. Deviation 3.88 15.45
Minimum 1 1
Maximum 28 100

Table I shows the demographic characteristics of the respondents. Faght percent of the
respondents were householheads; about 52% were household members, while only one
person claimed to be the caretaker. About 44% of the respondents also owned the houses
where the interview took place, while about 54% were tenants. The others, which constitute

2%, were property m@ager, relation, security, or house maid.
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Very few (4.0%) of the respondents had no formal education, while 30.6% and 55.2%% had
secondary and tertiary education respectively. A sizeable proportion of the respondents
(37.7%) were civil servants, 25.5 Yorev&raders, 4.6% were farmers, while another 4.6% were
engaged in teaching. The other respondents (21.2%) were engaged in activities such hair
dressing, fashion designing, bricklaying, housemaid, and other private practice. However, only 6
(0.7%) of the repondents claimed to hold social positions in their various communities (Figure

8). The positions include: head of community as shown in Table 15 and Figure 9.

Tablel7 Demographic Characteristics of Respondents in Abuja

Variables Fequency Percentage

Number of Households in the house

1-5 630 78.6
6-10 129 16.1
11-15 24 2.8
16-20 11 13
21-25 4 0.6
26-30 2 0.2

Number of Persons living in the house

396 49.4
<10
1019 170 21.1
20-29 104 12.8
30-39 62 7.7
4049 36 4.4
50-59 14 1.6
60-69 6 0.7
70-79 5 0.6
80-89 5 0.5
90-100 3 0.3
Total 801 100.0
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Status of Respondent

Household Head 387 48.3
Household Member 413 51.6
Caretaker 1 0.1
Total 801 100.0
Status of the Respondents

Owner 356 44.4
Tenant 429 53.6
Others 16 2.0
Total 801 100.0
Sex of Respondent

Male 486 60.7
Female 315 39.3
Total 801 100.0
Level of Education

Primary 53 6.6
Secondary 245 30.6
Tertiary 442 55.2
Quranic 6 0.7
Vocational 23 2.9
None 32 4.0
Total 801 100.0
Main Occupation of Respondent

Cil Service 302 37.7
Trading 204 25.5
Farming 37 4.6
Teaching 37 4.6
None 51 6.4
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Others

Total

170
801

21.2
100.0

1%

B Yes

B No

Figure8 Percentage of Respondents holding Positions in the Community (Abuja)

Table18 Abuja: Positions Respondents hold in the Community

Position Frequency %
Head of the Community 3 0.4%
Youth Leader 2 0.2%
Internal Auditor 1 0.1%
None 795 99.3%
Total 801 100.0%
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20.00%{
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Head of  Youth leader Internal None
community auditor

Figure9 Abuja: Positions held by responddn in their communities

Of all the respondents interviewed, 54.1% possessed cars, 10.2% and 1.1% possessed motorcycle and
bicycle respectively, while 34.6% had no personal means of transportation (E@uievery high
percentage (61.2%) used kerosene ¢ooking, while 29.2%, 6.0% and 3.6% used gas, firewood, and

charcoal respectively (Figuid).

Means of Transport used by the Responden

Bicycle

Motorcycle
1% y

10%

M Bicycle
B Motorcycle
W Car

= None

Figurel0 Means of Transportation Possessed by the Respondents (Abuja)
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Cooking Fuel used by Responden

Firewood

6%

B Firewood
B Kerosine

u Charcoal

Charcoal B Gas
4%

Figurell Abuja: Means of transpetation used by Respondents

3.1.1.2Socieeconomic and Demographic Characteristics of Respondents in Ibadan

Ibadan city is divided into 5 LGAs as shown in Figure 12. The sample size of 949 was divided

amongst the LGAs in the percentages shown in ther&igR.

= |badan North

B |badan South Eas
I Ibadan South Wes
B |badan North East
¥ |badan North West

Figurel2 Sampled LGAs in Ibadan

In Ibadan city, the mean number of households in the houses was 4.66+3.71 with a minimum of
one and a maximum of 30 households. Also, the mean number of persons living in the house

was 17.9+13.3 with a minimum of one and a maximum of 120 persons (T&#dad20).

65



Majority (71.5%) of the respondents were household heads and 77.5% also owned the houses
where the interviews took place; 32.6% and 21.7% of the respondents had secondary and
tertiary education respectively, while 18.4% had no formal education. Major occupation of the
respondents was trading (46.1%); only 6.1% were in the civil service. Only 21.3% of the

respondents held important positions in their communities (Figure 13).

Table19 Demographic Characteristics of Respondents in Ibadan

Mean Number of Households in the house

Mean 4.66+3.72
Minimum 1
Maximum 30

Mean Number of Persons living in the house

Mean 17.9+13.3
Minimum 1
Maximum 120

Table20 Demographic Characteristics of Respondents in Ibadan

Variables Frequency Percentage

Number of Households in the house

1-5 648 69.9%
6-10 220 23.7%
11-15 42 4.6%
16-20 12 1.2%
21-25 3 0.3%
2530 2 0.2%

Number of Persons living in #tnhouse
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<10

34.2
317

1019 263 284
20-29 202 21.8
30-39 74 8.0
40-49 41 4.4
50-59 13 1.4
60-69 8 0.9
70-79 4 0.4
80-89 1 0.1
90-99 1 0.1
> 100 3 0.3
Total 927 100.0
Status of Respondent
Household Head 663 71.5%
Household Member 264 28.5%
Total 927 100.0%
Owner 718 77.5%
Tenant 209 22.5%
Total 927 100.0%
Sex of Respondent
Male 609 65.7%
Female 318 34.3%
Total 927 100.0%
Level of Education
Primary 198 21.4%

67




Secondary 302 326%

Tertiary 201 21.7%
Quranic 35 3.8%
Vocational 20 2.2%
None 171 18.4%
Total 927 100.0

Main Occupation of Respondent

Civil Service 57 6.1%
Trading 427 46.1
Farming 3.1 3.1%
Teaching 4.1 4.1%
None 14.1 14.1%
Others 26.4 26.4%
Total 927 100.0%

Others Plumbing, Carpentering, Prophetess, Alfa, ArchitecBlia;ksmith, Baker, Tailoring, Grinding,
Pensioner, Compressor repairer, Traditional medicine/herbalist, Hunter/Night guard, Electrician, Driving

and Contractor.

6.10%

M Yes
H No

 No Response

Figurel3Ibadan:Percentage of respondents holding positions in themmunity
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Table21 showsthe different positions held by the respondents. These varied from Baale, to executive
members of Community Development Assaociation (CDA) such as chairmen, vice chairmen, treasurer,

etc; women leader, youth coordinator etc.

Table21 Ibadan:Positions respondents hold in the community

Position Frequency %

Secretary of the CDA 24 12.2
Chairman of CDA 87 44.2
Welfare Officer of CDA 14 7.1
Chief Imam 10 51
Financial Secretary 5 2.5
Youth Coordinator 4 20

Women Leader 10 5.1
Baale 9 4.6
Mogaji 11 5.6
Assistant Secretary 2 1.0
Treasurer/Auditor of CDA 16 8.1
Vice Chairman of CDA 5 25
Total 197 100

Figurel4 shows the means of transportation enjoyed by participants; only 29.9% possessed a car,
motorcycle and bicycleA very high percentage did not have personal means of transportation. Also,

majority (84.6%) of the respondents use kerosene as cooking fuel (Rigure
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H Bicycle
B Motorcycle
= Car

B None

Figurel4 lbadan:Means of transportation used by pondents

0.60%_\4.00%

H Firewood
B Kerosine
B Charcoal

B Gas

Figurel5Ibadan:Cooking fuel used by respondents

3.1.1.3Socieeconomic and Demographic Characteristics of Respondents in Yenagoa

Yenagoa city is in Yenagoa LGA and 10 communities were surveyed as shown in Figwee 16

sample size of 264 was divided among the communities in the percentages shown.
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= Yenagoa

Figurel6 Yenagoa Communities

In Yenagoa city, the mean number of households in the houses was 3.71+3.44 with a minimum
of one and a maximum &4 households. The mean number of persons living in the house was

13.1+9.2 with a minimum of two and a maximum of 60 persdrble 22.

Table 3 shows the demographic characteristics of the respondents. Majority (67.8%) of the
respondents was householdeads and 63.6% also owned the houses where the interview took place;
45.1% and 33.3% of the respondents had secondary and tertiary education respectively, while 10.6%
had no formal education. Major occupation of the respondents was trading (36.0%) aftd @ére in

the civil service. Only 10.6% of the respondents held important positions in their commuRitiese(

17).

Table22 Mean Number Residents in houses in Yenagoa

Number of Household in the|  Number of persons
house living in the house
Mean 3.71+3.44 13.149.2
Minimum 1 2
Maximum 24 60
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Table23 Demographic Characteristics of Respondents in Yenagoa

Variables Frequency Percentage
Number of Households in the house
1-5 210 795%
6-10 41 15.5%
11-15 12 4.5%
>20 1 0.4%
Number of Persons living in the house
<10
52.3

138
1019 74 28.0
2029 34 12.9
30-39 12 45
40-49 3 1.1
50-59 2 0.8
60-69 1 0.4
Total 264 100.0
Status of Respondent
Household Head 179 67.8%
Household Member 85 32.2%
Total 264 100.0%
Owner
Tenant 168 63.6%
Others 87 33.0%
Total 9 3.4
Others Daughter of the owner, Son of the owner, 264 100.0%
Relative of the owner
Sex of Respondent
Male 159 60.2%
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Female 105 39.8%

Total 264 100.0%

Level of Educatio

Primary 28 10.6%
Secondary 119 45.1%
Tertiary 88 33.3%
Vocational 1 0.4%

None 28 10.6%
Total 264 100.0

Main Occupation of Respondent

Civil Service 73 27.7%
Trading 95 36.0%
Farming 17 6.4%
Teaching 6 2.3%
None 36 13.6%
Others 37 14.0%
Total 264 100.0%

Others Surveyor, Student, Hair stylist, Fashion designer, clergy, Bricklayer, Plumbing, Retired

Table 24 shows the different positions held by the respondents. These varied from Chiefs, to
executive members of Community Developm@sisociation (CDA) such as chairmen, vice

chairmen, Secretary, financial secretary, etc.

Table24 YenagoaPositions Respondents hold in the Community

Position Frequency %
Chief 11 39.6
Deputy Chief 3 10.7
CDC Chairman 6 21.4
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Assstant Secretary 3 10.7
Financial Secretary 3 10.7
Deputy CDC Chairman 1 3.6
Secretary 1 3.6
Total 28 100

Figure 1&hows the means of transportation enjoyed by participants. Only 25.3% possessed cars. A very
high percentage (70.9%) did not have meral means of transportation. For energy needs, majority

(86.4%) of the respondents use kerosene as cookingFigalie 13.

3.8%

B Motorcyde
m Car

= Mone

Figurel7 Yenagoa: Means of transportation used by respondents
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2.7%
0.4%

M Firewood
M Kerosine
Gas

m Electricity

Figurel8 Yenagoa:Cooking fuel used by respondents

Variance in Home Ownership across the cities

The level of home ownership varies across the cities. 77.5% of respondents in Ibadan, 67.0% in
Yenagoa and 44.4% in Abuja owned the houses in which they lived while @2&8pondents

in Ibadan, 53.6% in Abuja and 33.6% in Yenagoa were tenants. There are more tenants in Abuja
becausemajority of the population of AMAC arBederal and State civil servants who come
from other parts of the country. Whereas the bulk of thesidents of Ibadan municipality and
Yenagoa city are indigenous population whose lineage have lived in the city for several years

past and built the houses in which they live.

Inferential statistics using chi squarf) at 5% level of significance showtb@t in Abuja, being
a household head/member, level of education and occupation were statistically associated with
home ownership ((p<0,05)). In lIbadan, In addition to these factors, holding a position in the

community was also a very important factor (p85). However, only two factors: being a
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household head/member and holding a position in the community were statistically significant
(p<0.05).

3.1.2. Drinking water supply coverage
3.1.2.1 Drinking water supply coverage in Abuja

Figure B shows the watesupply coverage in AMAC, Abuja city. About thioyr per cent
(34.4%) of the respondents used piperne water from the public water supply. However,

27.5%, 15.4%, and 22.7% relied on boreholes, wells and water vendors respectively.

Water Supply Coverage in AMA!

B Pipeborne
B Borehole
Water Vendors

B Well

Figurel9 Water Supply Coverage in Abuja

The amount paid for water supply vary considerably. About half of the resppondents did not
respond to the question on how much they paid. This may be due to the fact that some of them
did not pay because theuse their private wells, or the people using water vendors have never
bothered to calculate how much they spent on water. However, the value paid ranged from
USD 1.33 to 266.67 per month with a meartdd30.75. Table&5 -26 give the variation in the

amount spent on water per month in&Dollars.
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Table25 Abuja: Statistics of amount paid for water per month

Amount paid for water per month if
usD
N Valid 399
No response 402
Mean 30.75
Median 26.67
Mode 26.67
Std. Deviabn 29.93
Minimum 1.33
Maximum 266.67
Table26 Abuja: Amount paid for water per month in USGrouping)
Amount in USD Frequency Percent
<6.67 24 3.0
6.6713.32 23 29
13.3319.99 68 8.5
20-26.66 76 9.5
26.67-33.32 82 10.2
33.3339.99 44 55
> 40 82 10.2
No Response 402 50.2
Total 801 100.0
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3.1.2.2 Drinking water supply coverage in Ibadan

Majority of the respondents (67.5%) obtain their drinking water from wells, other sources of

drinking water include pipe bae water (15.6%), borehole (14.5%). However, very few

respondents claimed they got their water from spring (0.6%) and water vendors (0.6%)

(Figure20), Amount paid for water varied considerably as seen in the t@ble 2

0.60%
1.70%

= Pipe Borne

H Borehole
Spring

B Water Vendors

= Well

Figure20 Sources of water used by respondents in Ibadan

Table27 Amount paid for water supply per month in Ibadan (Grouping)

Frequency Percent
Valid < 6.67 127 137
6.6713.32 43 4.6
13.3319.99 32 3.5
20-26.66 22 2.4
26.67-33.2 10 11
33.3339.99 7 0.8
> 40 10 1.1
No Response 676 73.9
Total 927 100.0
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3.1.2.3 Drinking water supply coverage in Yenagoa

Figure21 shows that majority of the respondents (61.4%) obtain their drinking water from
borehole, other sources ofrshking water include pipe borne water (8.7%) and water vendor

(29.9%). Pipe borne water is also from borehole supply.

8.7%

m Pipe borne (Public)

m Borehole

Water Vendor

Figure21 Sources of water used by respondents in Yenagoa

Amount paid for water supply per month.

The amounpaid for water supplyn Yenagoaanged from USE3.33 tdJS[120 per month with a mean
of US27.3 as shown in Tab®8. The different ranges are shown in TaB&

Table28 Statistics of amount paid for water per montm Yenagoa

Amount paid for water per
month in USD

N Valid 194
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No Response 70
Mean 27.2921
Median 20.6667
Mode 20.00
Std. Deviation 16.84179
Minimum 3.33
Maximum 120.00

Table29 Amount paid for waterin Yenagoger month in USGrouping)

Frequency Percent
Valid <6.67 7 2.7
6.67-13.32 21 8.0
13.3319.99 25 9.5
20-26.66 60 22.7
26.67-33.32 22 8.3
33.3339.99 11 4.2
> 40 48 18.2
No Response 70 26.5
Total 264 100.0

3.1.3 Sanitation coverage in the three citie

3.1.3.1Definition of terms for Sanitation Technologies in Nigeria

Pit latrine: Consists of a substructure (which is usually a hole in the ground in which the faeces

is deposited and a cover slab which could be made of concrete slab or any locallplavaila

80



material such as wood) and a supersructure (brick, block, wood wall with a roof made of

available and affordable material)

VIP latrine An upgraded/improved pit latrine with vent pipe and flyscreen to control fly

breeding and odour.

Comfort Station Aqua privy system for excreta disposas§entially a septic tank located
directly underneath a squatting plate. It has a 1TEDmm diameter vertical dropipe
extending some 100mm below the liquid level in the tank, thus forming a crude watét seal
bath/shower rooms (ranged from 6 to 16), and a wash room for washing clothes. There were
water taps, overhead tanks, and electricity supply. They were all functioning at start. Used

water was to be recycled for flushing the toilets

Septic TankRectangular chabers cited below ground level, that receives both excreta and flush water

from the toilets.

3.1.32 Sanitation coverage in Abuja

Only households with toilet facilities were considered for this stétigure 22 presents the
sanitation coverage in AMAC. 2%6nd 70.4% had e$ite (connected to the sewer) and on

site facilities respectively.

Table30 and Figures 23 and 24 show the breakdown of available sanitation technologies in
Abuja Municipal Area Council (AMAC). Only 29.6% of the households intervieerd
connected to the central sewer. This is in line with the information obtained from Abuja
Emnvironmental Protection Board (AEPB) thaly 30% of the city is connected to the central
sewer. NeverthelessMajority (43.2%) of the respondents use indivadiseptic tanks while

24.8% use latrines (traditional and VIP).
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Sanitation Coverage in AMAC, Abuja Ci

B Off-site
B Onsite
Figure22 Sanitation Coverage inlfuja
Table30 Site Sanitation Coverage inbAija
Location Frequency Percentage
Off-Site (Sewer) SewerConnection 237 29.6
OnSite Pit latrine 130 16.2
VIP Latrine 69 8.6
Comfort Stations 19 2.4
Septic Tank 346 43.2
Total 801 100.0
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Sanitation Coverage in AMA(

Sewer Pitlatrine  VIP Latrine  Comfort  Septic Tank
Connection Stations

Figure23 Breakdown of available sanitation technologies irbja

3.1.32 Sanitation coverage in Ibadan

Sanitation facilities used by the respondents include (Tak)epit latrine (51.6%), and septic
tank (47.10%). However, as shown in Figure 24, very small proportion of the respondents use
VIP latrine (0.5%) while the rest connectee gewer for discharge of their sewage into the

stream

Table31 Sanitation facilities inlbbadancommunities

Pit latrine 51.6% 478
VIP latrine 0.5 5
Septic Tank 47.1% 437
Direct connection from WC | 0.6% 7
to stream
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0.60%

H Pitlatrine

B VIP latrine

& Septic Tank

M Directconnection from WC
to stream
0.50%

Figure24 Ibadan:Sanitation facilities used by respondents

3.1.33Sanitation coverage in Yenagoa

Sanitation facilities used by the respondents include septic tank (89.4%), VIP latrine (9.5%).
However, as shown in Tal®2 and Figure 25 vgrsmall proportion of the respondents use pit
latrine (1.1%). All the facilities were @ite. There was no sewerage system in the city.

Table32 Sanitation Coverage in Yenagoa

Sanitation Facility Frequency Percentage
Pit latrine 3 1.1%

VIP latrine 25 9.5%
Septic Tank 236 89.4%
Total 264
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1.1%

M Pit Latrine
m VIP Latrine

m Septic tank

Figure25 YenagoaSanitation facilities used by respondents

3.1.4 Institutional and Legal Framework

3.1.4.1 Institutional and Legal Framework in Abuja

Theobjedivesof the Abuja Environmental Protection Board (AERBude the following:

To ensure the sustainability of the cleanliness of the environment in regards to sanitation.
To nonitor liquid wasteand solid waste disposal
To onsene natural resources

Toprovide eavironmental monitoring

= =2 =2 A

To @ate streethawkers, beggars etc.

The institution and legal frameworkto achieve the mission of the agency is back&ERE, Act
1997. In addition, FS should not be discharged in manholes that are not flowing. There are
three designated manholes for discharging B&o (in Phase lone in Phase Il andne is

proposed for Phase lll). However, there is no strategic plan or policy for FSM in the city.
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TheWaste Water Treatment Plant, WUPA, Abuja is the central sewage treafamlity in
Abuja. It was established in 2007 and has a daily capacity of 40°0P@nal sludge emptied
from households by mechanical operators is discharge through manholes located strategically

in the city and treated along with the domestic sewage.
3.1.4.2 Institutional and Legal Framework in Ibadan

The key stakeholders in FSM include:

1 Opyo State Ministry of Environment and Habg&nvironmental Sanitation and
Sewerage Department

1 Sustainable Ibadan Project

1 Municipal Local Government Environmentalaik Services for the 5 LGAs

1 Micro-Finance, Commercial and Development banks

Waste management in Ibadan (both solid and liquid) faces many challenges, primarily the
proper collection and disposal of waste. As in most developing countries, the open dump
approach is used for waste disposal in Ibadan. This occurs at the municipal disposal sites and
several unofficial dumpsites scattered across the city. The environmental challenge with open
disposal sites is the indiscriminate disposal of waste at theseamiids$he limited measures
available to control operations. Institutional and legal frameworks are extremely fragile and the

supporting waste management infrastructure has not kept up with rapid urbanization.

The Oyo State Ministry of Environment and Habi@eépartment ofEnvironmental Sanitation

and Sewerage (ESS) is responsible for both solid waste management and liquid waste
management. The Ministry is responsible for the implementation of policies such as the
National Environmental Sanitation Policp(8) which specifies increasing management of
sewage and excreta by 75% in 2010 and increasing private sector participation in the sanitation
services by 75%. Each of the local government authorities hBsvewonmentalHealth Services
(EHSunit. The pnmary assignment of this unit is to detect environmental nuisances within the

wards and abate such nuisances which include inspection of sanitation facility structures. The

86



unit also has a role in ensuring the waste management service providers comphxigiting
laws governing emptying and disposal. One of the EHS officers interviewed stressed that the

shortage of attendants has minimized effective enforcement of regulations.

For liquid waste, Ibadan has one experimental disposalSa@ayofor fecal sudge although
liquid waste from the industrial estate is also disposed at this site. Less than 15% of the fecal

waste evacuated from households and commercial enterprises are disposed at this site.
3.1.4.3 Institutional and Legal Framework in Yenagoa

The State Ministry of Environment is responsible for the legal framework. In addition to
implementing the Federal Policies and guidelines, the State also has sd@agdgeculiar to

the state.

3.1.5. Flow of money chart for FSM Transactions

o Profitability

I echanical
Emptiers Bank loan
\ I 2paEy ment

Staff

[Maintenance

of vehicle

Schools,

Restaurants/

Gowt Agencies
Tax
Folice

Community

Eateries

Figure26 Money Chart for FSM Transactions
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3.1.5.1 Flow of money chart for FSM Transactions in Abuja

FSM transactions starts from the household or industry to the pointisifharge or treatment.

Monthly income and expenditure of respondents

The mean monthly income of respondents is UB8B.4 while the mean monthly expenditure

was US[371.1 (Tabl&3).

Table33 Abuja: Monthly income and Expenditure of Respondents

What is What is
your your What is What is
monthly monthly your your
income expenditur | monthly monthly
(Local e (Local | income in | expenditur
currency) | currency) usD e in USD
N Valid 252 243 252 243
No
549 558 549 558
Response
Mean 84,512.70| 55,670.78 563.82 371.14
Median 52,500.00/ 40,000.00 350.00 266.67
Mode 20,000 40,000 133.33 266.67
Std. Deviation 94816.17| 67,115.02 632.11 447.43
Minimum 4,000.00 2,000.00 26.67 13.33
Maximum 1,0000000 70000000 6,666.67  4,666.67

3.1.5.2 Flow of money chart for FSM Transactions in Ibadan

The flow of money chaffor FSM operations in Ibadan is similar to that of Abuja except for the

fact that one of the operators used cooperative society loan to purchase his trucks.
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The mean monthly income of respondents is UBB.6 while the mean monthly expenditure
was US[2322

Table34 Ibadan:Monthly income and Expenditure of Respondents

Monthly Monthly
income expenditur | Monthly |  Monthly
(Local e (Local | Income | expenditur
currency) | currency) | inUSD | einUSD
Mean 28,289.59 34,829.48 18860 23220
Std. Reviation 45314.%6 43893.78| 30210 292.63
Minimum 1,000 1,000 6.67 6.67
Maximum 500,000 500,000/ 3,333.33 3333.33
N Valid 685 597 685 597
No
242 330 242 330
Response
Table35 Ibadan:Monthly Income of Respondents in USD gping
Frequency Percentage
< 200 532 57.4
200-399.99 93 10.0
400-599.99 27 2.9
> 600 33 3.6
Total 685 73.9
No Response 242 26.1
Total 927 100.0
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Table36 Ibadan:Monthly Expenditure of Respondents in USD grouping

Frequency Percentage
<200 413 44.6
200-399.99 97 10.5
400-599.99 42 4.5
> 600 45 4.9
Total 597 64.4
No Response 330 35.6
Total 927 100.0

3.1.5.3 Flow of money chart for FSM Transactions in Yenagoa

FSM transactions starts from the heehold or industry to the point of discharge or treatment.

Monthly income and expenditure of respondents

The mean monthly income of respondents was 33895 while the mean monthly
expenditure was USBR7.49 (TableB.

Table37 Yenagoa:Monthly Income and Expenditure of Respondents

Monthly Monthly Monthly
Monthly income expenditure Income in expenditure in
(Local currency)| (Local currency) usD usD
Mean 49,492.48 49124.11 329.95 327.49
Std. Deviation 62,070.15 54,151.05 413.80 361.00
Minimum 5,000 1,500 33.33 10.00
Maximum 45,0000 350,000 3,000 2,333.33
N Valid 133 141 133 141
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No
131 123 131 123
Response

3.1.6 FS EmptyingsinessOg Yy SNAQ LINPFACL S
3.1.6.1 BusinessOg y S R#fil@ in Abuja

The mechanical emptiers #buja are small (1 truck fleet) and medium sizéo(8 truck fleet)

service companies. Three (3) out of the four operators provide emptying services as a
secondary busines3he operators had other businesses to complement the emptying business.
For example, one of the operators provides fumigation services and also has a farm and yet
another operator had a farnmT hree of the operators are registered with the Abuja

Environmental Board (AEPB) and licensed to provide services within AMAC (the metropolis).
The registration with the AEPB allows the operators to garage their vehicles (if they so choose
and at their own risk) on the AEPB premises. The AEPB premises also serves as a dispatching
f20F0A2Yy S6KSNB WI ISy iawThe Burtyf Svice pmvileyiSiots (2 (G KS
registered with the AEPB and his customers are primarily outside AMAC. This is also his primary
business and he has the largest truck fleet (5). Most operators indicated emptying services were

infrequent and jobs not guaranteed espalty the services provided to households.

3.1.6.2 BusinessOg Yy S R@#fil@ in Ibadan

The mechanical emptiers in Ibadan are small (1 truck fleet) and medium size (2 truck fleet)
service companies. Four (4) out of the five operators provide emptgingces as a secondary
business. Most indicated the emptying services were infrequent and not guaranteed especially
those provided to households. Two (2) of the operators have contracts with local
manufacturing companies which guarantee business on aae@alsis. Only one company
provides emptying services as a primary business. This company has the largest truck fleet (4)
and he has emptying service contracts wibtal manufacturing companied.he operators had

other business ventures including equipnt rentals for events, another was a ftithe professor at the
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University in town, another provided cleaning services and another was a medical doctor who owned a
hospital. It is interesting to note that with the exception of the operator who does emgtgs a
primary business, all other operators started the business as a result of a customer need for which there

was no existing service.

3.1.6.3 BusinessOg Yy S Rdfil@ in Yenagoa

The mechanical emptiers in Yenagoa are small (1 truck fleet) antimesize (2 truck fleet)
service companies. All the five operators provide emptying services as a secondary business.
Some of the operators were into other aspects of waste management e.g. solid waste and
hazardous materials. At least two operators wergoainechanicOnly one company had a

formal arrangement with a couple of fast food restaurants to provide emptying services on a
regular basis. Most operators indicated emptying services were infrequent and jobs not
guaranteed, especially the services pgo®d to householddf the trucks were not out doing
evacuation rounds, the owners simply parked their trucks along the side of busy city access

roads. In this case, the trucks acted as stationary advertising.

3.1.7 FSMBEmptying Practices andlechnologies Manual and mechanical
3.1.7.1FSMEMptying Practices andlechnologies: Manual and mechanical (Abuja)

Figure27 shows that of the 801 respondents interviewed, 43.2% claimed that their facilities
were not yet full; 37% claimed that they empty their faig immediately they are full. The
others (11.7%) involving those connected to the central sewer claimed then whe Central

sewerage system is blocked Afarried out the dislodging.

About 24% of the respondents claimed to empty their septic tankfpéchanically, 18.6%
manually, while 6% said they did not empty because thay are connected to the central sewer.

However, more than half of the respondents (51.9%) did not respond (F2@ure
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Empty  Empty when Close the pit Not yet full Others
immediately money is
available

Figure27 Abuja: Actions taken by Bspondents when facility is full

The frequency of emptying the pit/septic tank ranged fronte a year to once in a couple of
years, e.g. 2, 3, or 4 years. Only a very small percentage (12%) of the respondents claimed that

season could affect the frequenoy emptying pits/septic tanks (TablB).
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Figure28 Abuja: Emptying Methods used by Respondents

Out of those who emptied manually, only a very small proportion (6.7%) claimed it was done by
a family member. For those who resptad to the question on emtying methods, the choice

was driven by cost (17.9%), quality of service (34.0%), availability (34%), tdladn®using

policy (13.2%)Mechanical emptiers that are registered receive referrals from the Abuja
Environmental Protaén Board (AEPB). Emptying service providers also inscribe their

telephone numbers on thetrucks thus making it easy for pective clients taontact them.

Table38 Abuja: Enptying Frequencyfor Pits/Septic Tanks

Emptying frequency Frequency %age
Twice a year 54 6.7
Once a year 133 16.6
Every couple of years 98 12.2
Others 100 12.5
No response 416 51.9
Total 801 100.0
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Others: Once in 2 years, 3 times a year, 4 times a year, Once in 4 years, Once in 3 years, When

blocked as often as possible.
EmptyingFees andwillingness toPay

The average prices repondents claimed to be paying for emptying for manual and mechanical
emptying wereUSD99.7 andUSD207 respectivelyThe averages do not correspond with the
tariff fees give by the Emptiers. A more realistic statistic to use is the mode, which indicates
the most frequent recurrent fee. The mode for manual emptying was approximately USD 67

and the mode for mechanical emptying was approximately USDTE886s39 to 41).

Whenasked if there is a need to impro¥ecal sludge management in their communities, 94.6
saidd et Approximately 23% of theespondents said thewere willing to pay an average of
USD46 (with a minimum and maximum &fSD1 andUSD247 respectively). Tadb42 and 43

provide the information.

Table39 Abuja: Emptying Fees

Fees for Mechanical emptyin
Fees for Manual emptying (USL (USD)
Mean 99.79 207.036
Median 80.00 133.33
Mode 66.67 133.33
Std. Deviation 122.27 187.3
Minimum 13.33 40.00
Maximum 1,200.00 1,000.00
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Table40 Abuja: Range of Fees for Manual Emptying (Grouping)

Frequency Percent
< 66.67 55 6.9
66.67-133.32 42 5.2
133.33199.99 16 2.0
200-266.66 4 .5
> 266.66 3 4
No Reponse 681 85.0
Total 801 100.0
Table41 Abuja: Range of fees for Mechanical Emptying in U&Douping)
Frequency Percentage
< 66.67 23 2.9
66.67133.32 38 4.7
133.33199.99 36 4.5
200-266.66 35 4.4
> 266.66 34 4.2
No Response 635 79.3
Total 801 100.0
Table42 Abuja: Willingnessto pay for improved services
Amount Respondents are willing to pay for
improved services in USD
Mean 46.06
Median 20.00
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Mode 6.67(a)

Std. Deviation 57.68

Minimum 1.33

Maximum 246.67

(@) Multiple modes exist. The smallest value is shown

Table43 Abuja: Willing to pay for improved service§Grouping)
Frequency Percentage

< 66.67 141 17.6
66.67133.32 16 2.0
133.33199.99 16 2.0
> 200 8 1.0
No Response 620 77.4

Total 801 100.0

3.1.7.2FSM ptying Practices andlechnologies: Manual andlechanical (Ibadan)

A large percentage (66.9%) of the respondents claimed they emptygitdatrine/septic

immediately they discaer it is full (Figure9).
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Figure29 Ibadan Actions taken by Respondents when facility is full

Figure ® shows that majority of the respondents (65.6%) use manual emptying method; few
(24.1%) people empty using mechanical neethHowever, 10.4% did not give any response. A
large proportion (64.5%) of the respondents claimed to use manual emptiers while only 1.1%
use family member. For those who responded to the question on emptying, the choice of
emptying depends on availabili{58.5%), cost (26.7%) and quality of service (14.8%).
Mechanical emptiers that are registered receive referrals from theiditiy of Environmental

and Habitat. Emptying service providers also inscribe their telephone numbers ofttrtioéis

thus makingtieasy for prgpective clients to get in touch with them. For manual emptiers,

households obtain information from their plumbers and other artisans
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B Manual emptying

B Mechanical emptying

No Response

Figure30 Emptying methods employed by the Respondeiitsibadan

The emptying frequency is shown in Tafde Out of the number that responded to the

guestion on frequency of emptying, 41.4% claimed they emptied their facilities every couple of

years. About 11% emptied once in a year, while others constgui? of the respondents

emptied their facilities ace in 4 years to 12 years or when the facility is filled up. Almost the

al'YS ydzYoSNI 2F NBaLRYyRSyida

FyagSNBER W, SaQ

emptying frequency of fecal sludge. Howevét,2% claimed they did not #ese the sludge.

More than half of them (54.9%) bury the sludge beside their houses, 11.9% claimed it was

0 0 p

taken away by the emptier, 7.8% discharged into the storm drains, while 1.8% had no idea. Out

of the very small numberfaespondents (1.7%) that rese the sludge, only 0.6% use it for

agricultural purposes.

Table44 Ibadan:Enptying Frequency folPits/Septic Tanks

Frequency Percent
Valid Twice a year 28 3.0
Once a year 97 10.5
Every couplef years 384 41.4
Others 195 21.0
Total 704 75.9
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24.1

Total 100.0

No response 223
927

EmptyingFees andwillingness toPay

The amount the respondents pay for both manual and mechanical emptying rangedJsam

6.7 toUSD400. The variation inrre for both methods is shown in Taklg and Table 8.

About 68% of the respondents claimed that they are satisfied with the payment method, 7.8%
were not, while 24.1% did not respond to the question. However, those who were not satisfied

proposedpayingin installmentsas an alternative to the present method.

Respondents were asked if they appreciate the quality of emptying services being provided at
the moment. With the level of response shownFigure31l, it was obvious that majority were
happy. Thosavho were not happy with the quality of service complained that the sludge was

not always completely evacuated.

N Yes
B No

¥ No response

Figure31 Ibadan:Appreciation of quality of service
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Table45 Ibadan: Amount paid for Manual Emptying in US@rouping)

Amount (USD) Frequency Percentage
<6.7 384 41.4%
6.7¢133.32 148 16.0%
133.33¢ 199.99 38 4.1%
200¢ 266.66 9 1.0%
>266.67 3 0.3%

No Response 345 37.2%
Total 927 100.0%

Table46 Ibadan:Amount Paid for Mechanical Emptying (Grouping)

Amount (USD) Frequency Percentage
<6.7 28 3.0%
6.7¢133.32 24 2.6%
133.33¢ 199.99 20 2.2%
200¢ 266.66 12 1.3%
>266.67 5 0.5%

No Response 838 90.4%
Total 927 100.0%
Table47 Ibadan:Description of the amount paid for the service

Frequency Percentage

Appropriate 476 51.3%
Too low 56 6.0
Too high 172 18.6
No Response 223 24.1
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Total 927 100.0%

When asked what amount theyere willing to pay for improvig the service, more than half of

the respondents (59.7%) said thexere willing to pay belowSB6 (Table 8)

Table48 Ibadan: Amount respondents are willing to pay to improve servicéSrouping)

Frequency Percentage
<66.67 553 59.7%
66/67 ¢ 133.32 26 2.8%
133.33¢ 199.99 16 1.7
200¢ 266.66 8 0.9
>266.67 3 0.5
No Response 321 34.6%
Total 927 100.0%

3.1.8. Overview of WWTP, FSakrd Dump Stes

The features of the treatment plants in each of the cities are given in A&ble

Abuja

Both wastewater andecalsludge are channeled through the central sewer system and flow to
the WUPA WWTP. FS evacuated from septic tanks are discharged into manholes connected to
the main sewer or discharged into the bush. The plant was designetéive wastewater
generated by 1.2 million PE. The plant is currently receiving 0.7 million PE. Only 2 out of the 6
reactors are currently being utilised. It is anticipated that over the nex8%ears, the plant

will be fully utilised. The plant reires a constant supply of power 24/7 to operate. The plant is
supplied electricity by an esite 1300kw diesel generatoCurrently, here is no methane

recovery and utilisation for power generation taking place at the WUPA WWTP.

102



Ibadan

The Sanyo dispassite was originally designed to be an experimental station. The site receives
wastewater from industrial sites arfécalsludge from household septic tanks. The total

0f 201 3Spidefould KS Gy

lead to delays in the discharging process. It is estimated that the Sanyo disposal site receives an

holding capacity of the stabilization tank is 12%m ! y &

annual volume of 53,743%of household and industrial wastewater includifegalsludge.
There is no form of prereatment of the wastewater dicharged at the site. The small amount
of dried sludge recovered from the floating beds is used for setalle faming ossite by

residents in the neighbourhood. There is no energy recovery taking place on site.

Yenagoa

Yenagoa does not have a regulatidposal site fofecalsludge. Prior to 2007, thiecalsludge

was discharged at an open site adjacent to the solid waste dumpsite. Construction of Tumbia
road led to a change in disposal site location. The new disposal site is an open swampy piece of
land by the roadside (a length of approximately 30 meters). The site is not regulated by any of
the agencies. However, usage of the land is policed by the community that owns the land. The
community charges the emptiers a disposal fee but there is no maamtce of the site.

Table49 Overview of WWTP, FSTP and Dump Sites

FS Disposal Sites Abuja Ibadan Yenagoa
WUPA Wastewater Off Tumbia Roac
Name of site Treatment Plant Sanyo (Okolobiri)
Type of site WWTP FSTP Open dump
Site owneship Municipal Municipal Private
Capacity 1.2M PE 12m3 N/A
Pay use facility? No Yes Yes
Annual Registration | Annual Registration | pMonthly fee to
Payment frequency | fee fee the community
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in addition to
annual

registration fees

Daily quantity of FS /
WW received (m3) 40,000 146 Unknown

Distance from the city

center (km) 15 18 25

# of trucks received

daily at site None 8 5

Technology type Activated Sludge Oxidation Pond None

Archimedes Screw
Pumps X 3

Course screen:
Removal of debris anc
waste larger than 5¢cm|
Fine screen: Removal
and dewatering of
debris and waste

Pretreatment larger than 4mm. N/A N/A

Contains scraper
bridge and sand
classifier for the
removal of sand and

Grit chamber grease N/A N/A

Mamoth rotors initiate
the oxygenazation

Aeration: process N/A N/A
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Settling/thickening

tank (number)

Clarifier tanks (6);
Aeration basin (6);

Gravity thickener (2)

1 stabilization tank:
2.5m (L)x 2.5 m (B) X
2m (D)

N/A

Drying bed

Sludge drying bed

lagoons (4)

2X4 floating beds
through which the FS
passedefore being
discharged into the
nearby stream
(although only one
set of 4 is operationa
¢ the second set is
overgrown with

weeds)

N/A

Others

Bio-reactors (6);
Sludge dewatering

system

1 manhole behind the
stabilization tank
which is used to
check the B flow into
the beds and serves
as a blockage clearin

path

N/A

3.1.9 FS end raise

3.1.9.1FS end reause in Abuja

Only 0.7% of the respondents claimed theyused the FS for agricultural purposes (Talile 5




Table50 Abuja: FSReuse

Frequency %age
Yes 6 0.7
No 379 47.3
No response 385 51.9
Total 801 100.0

For those who did not reise, FSvas either carried away by emptier (14%) or buried under the
ground (5.9%); 2% claimed they dumped in the drains (TeB)leNevertheéss, 43.3% of the
respondents agreed that poor management of FS may have effect on water, health and

environment.

Table51 Existing Alternatives to FS Rese

Frequency %age
Carried away by emptier 112 14
Buried under the ground 47 5.9
Dumped in the drain 16 2.0
No response 626 78.2
Total 801 100.0

3.1.9.2FSEnd Re-use in Ibadan

The collected and disposed FS is not being used beneficially at the moment.

3.1.9.3FS end rause in Yenagoa

The collected and disposed FS is nohgeised beneficially at the moment.
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3.2 Market Analysis per City

Various methods used for market analysis in the three cities are given in Bdlite56. The
first method (Methodl) was based on the standardized formula provided by the study

proponents.The variables included:

1 Proportion of onsite pit and septic tank facilities
1 Emptying frequency of pit and septic tanks per year based on survey results

1 Volume of septic tanks and pit facilities based on the dimensions in the survey results

The second méind (Method 2) utilized the data points in Method 1 in addition to the FS
generation per capita for both pits and septic tanks. The FS generation per capita was
calculated based on the emptying frequency, the dimensions of the pit / septic tank and the
number of people using the oesite sanitation facility. It was further assumed that each of the

facilities would be completely evacuated when full.

Table52 Method 1: FS Production per City

Method 1 Abuja Ibadan Yenagoa
2010 Number bhousehold$ 226,333 327,676 80,565
% of the city HH with Osite sanitatiori 80% 84% 36%
Number of the city HH with QGsite sanitation 181,509 275,248 28,957

% of the HH with osite sanitation having pits in the

city (studysurvey resulis 25% 52% 11%

% of the HH with osite sanitation having septic

tanks in the citygtudysurvey resulfs 43% 47% 89%

% of the HH with ossite sanitation connected to the

central sewer in the citysfudysurvey resulis 30%

Number of the HH with osite sanitation having pits

in the city 6tudysurvey resulis 45,014 143,404 3,185
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Number of the HH with osite sanitation having

septic tanks in the citystudysurvey resulis 78,412 129,642 25,772
Typical volume of the septic tank {yh 22 18 14
Typica volume of the pits (rf)* 9 12 10
Total volume of fecal sludge emptied / year{m 1,247,193 | 1,829,663 | 218,022

12010 Population projected from 2006 Census using UNFPA growth rates. The 2010 Household population was

determined using the average numhrpersons per household from the study survey results

2 Households with improved sanitation (Pits / Water Closaterage from 2006 ational PopulationGommission

statistics

% Calculated based on the dimensions provided in the household surveys

Table53 Method 2: FS Production per City

Method 2 Abuja Ibadan Yenagoa
2010Number of households 226,333 327,676 80,565
% of the city HH with Qsite sanitatiofi 80% 84% 36%
Number of the city HH with Osite sanitation 181,509 275,248 28,957
% of the HH with osite sanitation having pits in the citgtgdy

survey results 25% 52% 11%
% of the HH with ossite sanitation having septic tanks in the

city (study sirvey resulty 43% 47% 89%
% of the HH with osite sanitation canected to the central

sewer in the citygtudy sirvey results 30%

Number of the HH with osite sanitation having pits in the cit

(study sirvey results 45,014 143,404 3,185
Number of the HH with osite sanitation having septic tanks

the city (study sirvey results 78,412 129,642 25,772
FS generated per capita (litres / dayfpit® 1.66 1.67 2.01
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FS generated per capita (litres / dayeptic tank 4.28 1.49 2.76

Total VOLUME décalsludge emptied / year (i 447,847 341,178 77,719

12010 Population projected from 2006 Census using UNFPA growth rates. The 2010 Household population

determined using the average number of persons per household from the study survey results

?Households with improved sanitation (Pits / Water Closetyerage from 2006 &lional PopulationCommission

statistic

*Calculated based on the # of users, emptying frequency and pit dimensions provided in the household sur

Across the three cities, the results from method 2 were much lower than the sealn
Method 1. It is believed that FS production per city probably lies somewhere between the
results from Method 2 and Method 1. The approach used in Method 2 is similar to the widely

accepted approach used to determine the amount of solid waste geeérata city i.e.

Solid waste generated per city per day (kg) = Average waste generation rate per capita per

day (kg) * city population

In Abuja, the FS production per capita per day for Pits was determinedx@beer capita per
day (itre) and 4.28per capita per daylifre) for Septic tanks. These rates were determined
based on the volume of the pit / septic tank, the frequency of evacuation and the number of

people using the toilet facility.

In Ibadan, the FS production per capita per day fas Was determined to b&.67 per capita

per day litre) and 1.4%er capita per day (litregssumed for Septic tanks. These rates were
calculatedbased on the volume of the pit / septic tank, the frequency of evacuation and the
number of people using the tiet facility.It seemed an unusual coincidence that the generation
rate per capita for septic tanks was almost the same as that for pits in Ibadeplausible
reason for this similarity of generation rates could be bad data or the inadequate watelysup

situation is driving many WC systems to function as pseudo pit latrines.
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In Yenagoa, the FS production per capita per day for Pits was determine®t0lbper capita
per day (litre) and 2.76 per capita per day (litre) for Septic tanks. These ratescalculated
based on the volume of the pit / septic tank, the frequency of evacuation and the number of

people using the toilet facility.

It is interesting to note that Abuja had the highest FS per capita generation rate for Septic tanks
across the thre cities. One explanation for this difference could be the fact that Abuja has a
functioning public water supply system whereas the other cities do not. The water closet
systems in the other systems may just be functioning as pour flush systems or pseudo p
latrines due to the problems of water supply. For households with private water supply systems
e.g. borehole connections, the intermittent power supply situation in Nigeria would make

pumping water to supply overhead tanks an infrequent activity conellitty households.

Based on the emptying frequency for septic tank facilities derived from the household survey
results and extrapolated to the household population of Abuja, 23% is collected by the
registered mechanical emptiers. This would imply 77%hefeptic tank evacuations are

carried out by informal emptiers or the emptying data provided by the emptiers is understated.
It is also assumed that on average the informal emptiers make one trip per household. Based
on observations during the truck uting and adnssionsmade the emptiers, it is estimated that

1 out of 5 trips (20%) are discharged in the bush and not at the authorised manholes due to
distance. The informal operators dispose their FS loads in open dumpsites or drainage channels
100% ofthe time since they are not authorised to discharge in the manholes connected to the
WUPA WWTP sewer trutikes. It isalsoimportant to note that the volumes collected by the
manual operators are typically buried within the household premises or dungedearby

water channels.

Table54 Abuja: AnnualFecalSludge Collection

Abuja FS Informal
Collection Company| Company| Company| Company| Mechanical| Manual
(Household) A B C D Emptiers* | Emptiers* | Total
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# of Household

trips (Annual) 4,800 144 720 5,760 38,160 17,372 66,956
Truck capacity

(md) 12 12 10 9 6 9

Total vol.

collected (m)* 55,200 1,728 7,200 48,960 | 228,960 148,792 | 490,840

Total vol.
discharged in
sewer network
trunk () 44,160 | 1,382 5,760 51,302

Total vol.
discharged in
open dumpsites

(m°) 11,040 346 1,440 48,960 228,960 148,792 | 439,537

*assumes a full truck load for eattip

**derived based on results of emptying frequency

Based on the emptying frequency for septic tank facilities derived fronmélosehold survey results and
extrapolated to the household population of Ibadan, only 4% is collected by the registered mechanical
emptiers. This would imply 96% of the septic tank evacuations are carried out by informal emptiers or
the emptying data proded by the emptiers is understated. It is also assumed that on average the
informal emptiers make one trip per household. Withexplicitincentives or penaltiesfor registered
operatorsto dispose at the Sanyo facility, it is assumed that 1 out o4 {25%) are discharged in the

bush and not at the disposal site. The informal operators are likely to dispose of the collected FS in open
dumpsites or drainage channels 100% of the time since they are not permitted to discharge at the Sanyo
facility. It is important to note that the volumes collected by the manual operators are typically
buried within the household premises or dumped into nearby water channels or nearby

drainage channels.
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Table55 Ibadan: Annual Fecal Sludge I@ation

Ibadan FS Collection Company | Informal Manual

(Household) Company Bl C Emptiers** | Emptiers** | Total

# of Household trips
(Annual) 960 1,439 52,942 67,313 122,654

Truck capacity (f 6 12 5 12

Total vol. collected
(m3)* 5,760 16,549 264,710 807,54 1,094,772

Total vol. discharged at
Sanyo disposal site @in | 4,320 12,411 16,731

Total vol. discharged in
open dumpsites (ﬁ) 1,440 4,137 264,710 807,754 1,078,041

*assumes a full truck load for each trip

**derived based on results einptying frequency

Based on the emptying frequency for septic tank facilities derived from the household survey
results and extrapolated to the household population of Yenagoa, only 4% is collected by the
registered mechanical emptiers. This would lyn6% of the septic tank evacuations are

carried out by informal emptiers or the emptying data provided by the emptiers is understated.
It is also assumed that on average the informal emptiers make one trip per household. All
evacuatedecalsludge is diposed of in the bush or nearby water channels. This activity applies
to both licensed and informal emptierdt is important to note that the volumes collected by

the manual operators are typically dumped into nearby water channels.

Table56 Yenagoa: Annual Fecal Sludge Collection

Yenagoa FS Collectio] Comp| Comp| Comp| Comp| Comp| Informal | Manual

(Household) A B C D E Emptiers | Emptiers | Total
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# of Household trips
(Annual) 24 360 36 72 48 13,360 2,271 16,171

Truck capacity (i 8 10 10 7 10 10 9

Total volume collected
(m"’)1 192 3,600 | 360 504 480 133,600 20,436 159,172

Total vol. discharged i
open dumpsites /
water channels (rf) 192 3,600 | 360 504 480 133,600 | 20,436 159,172

‘assumes a full truck load for each trip
2proxy used for the emptier who refused to be interviewed

*derived based on results of emptying frequency

3.3 Service Delivery Models Review

3.3.1 Overview of Existing Models

Of the 3 cities surveyed, only Abuja has a public sewer network. Ibadan dleavsoa public

sewer system. However, there are at least four private central sewerage systems serving the
University of Ibadan, the International Insititute for Tropical Agriculture (IITA), University
College Hospital and British American Tobacco Nigetlzadan. Across Abuja, Ibadan and
Yenagoa, majority of the city households have individual septic tanks connected to WCs or pit
latrines (see Table 52). Evacuation of these sanitation facilities are carried out by either manual

emptiers or mechanical eptiers.

Manual Emptying

The household contacts a manual emptier to evacuate thsitspit or septic tank and dispose
of the evacuated fecal waste. The manual emptier arrivesitnwith a shovel, digger, buckets,
rope and chemicals (optional) and theusehold negotiates the amount to be paid for the

service based on the size of the pit. Once the price has been agreed, the emptier excavates a
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second pit orsite for burying the evacuated waste from the pit latrine or septic tank. If the site
is land constined, the emptier transports the waste (on foot) to the nearest stream. Of the 3
cities surveyed, Ibadan has the highest number of pit latrines. According to the Ibadan survey
results, 87.3% of the households evacuated bury the FS on site, while 18c3%rde the
evacuated FS into nearby streams. There is no active reuse of fecal waste collected by the
manual emptiers across all the cities surveyieéds important to note that the manual emptiers

are not recognized as legitimate service providers leyNhnistry of Environment.

Mechanical Emptying

The household contacts the mechanical emptier to evacuate thsitenseptic tank(s). The
operator charges the household per trip regardless of whether the tank is filled to capacity. All
of the mechanical enters restrict evacuation to septic tanks onlgo pit latrines. The

mechanical operator arrives on site with a sewage truck and hoses. The prerequisite to
providing onsite service is that the area where the household is located be rradite or
alternatively, the hoses have to be long enough to reach the house from the point at which the
roads are no longer moteable. The registered (licensed) emptiers transport the waste to the

approved disposal locations while the informal operators discharge theewasi the bush.

3.3.2. Comparison with Solid Waste Management Service Models

Unlike solid waste management, liquid waste management seemed to have little to no active
involvement by the Ministries of Environment in Ibadan and Yenagoa. In contrast the Abuj
Environmental Protection Board (AEPB) has separate departmental units handling solid waste

management unit and liquid waste management.

In Ibadan, the main focus of the Ministry of Environment and Habitat and the Oyo State Solid
Waste Management Authdgi (OSWMA) has been and continues to be on solid waste
management because of its high visibility and the fact that Ibadan has themaable

reputation of being the dirtiest city in Nigeria. OSWMA owns and manages four active

municipal dumpsites for saliwaste in Ibadan (Abaeku, Ajakagan, Awotan and Lapite) which
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have all been in existence for at least 12 years. For liquid waste, the Oyo State Ministry of
Environment and Habitat owns and manages one municipal site in Ibadan, Sanyo, which was
originally aesigned to be an experimental station in 2008. The Ministry is also responsible for
registering both solid waste and liquid waste service providers and licensing them to operate
within the city of Ibadan. The Refuse Contractors are required to pay an baragistration fee

of N20,000 (USD 133) in the residential zone and N30,000 (USD 200) in commercial/industrial
zones. It is important to note that for liquid waste, only the mechanical emptiers are recognized
as legitimate service providers. The services/ged by the manual emptiers are not

considered legal.

Under the Ministry is the Oyo State Waste Management Authority (OSWMA) which is
responsible for managing solid waste collection and disposal in the Ibadan municipal. OSWMA
works hand in hand with prate refuse contractors to provide solid waste management

services in Ibadan. There are presently 140 Private Refuse Contractors (PRCs) registered with
the Oyo state Waste Management Authority. OSWMA handles the public zones while the
residential and commeial zones are handled by private refuse contractors on a fee basis. The
private contractors have a governing association, the Refuse Contractors Association, providing
a legal umbrella for all members of the association. On the other hand, there uih Waste
management authority and activities in this sector have been carried out primarily by the

private sector with minimal government intervention. A comparative analysis of these models

in Ibadan is shown in Table 57.

Similarly, in Yenagoa the mdwcus of the Ministry of Environment is on solid waste
management. The Ministry has one approved solid waste disposal site on Tombia road. For
liquid waste, the Ministry of Environment has directed the emptiers to use an open piece of

land in one of the cmmunities. The Ministry does not manage this disposal site.
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Table57 Ibadan: Solid Waste véecalWaste Models

Ibadan

Solid Waste

FecalWaste

Activities

Collection and Disposal

Collection and Disposal

Service Providers

Governnent and Private

Private

Annual registration fee

Residential: NGN 20,000
(USD133)

Commerical:NGN30,000
(USD200)

NGN20,000 (USD133)

Collection fleet Government and Private Private
Public Private Partnership Yes No

No. of functioning dump trucks | > 36 0
(government owned)

Collection method Manual Manual and Mechanical
Minimum frequency of collectionl Daily Monthly
Zoned collection Yes No
Mandated collection/emptying | Yes No
frequncy

Dumpsite ownership Municipal Municipal
# of approved active dumpsites | 4 1
Collection (Emptying) fee Yes Yes

Pay per service No Yes
Monthly Tipping/Disposal fee Yes No

Reuse / Recycling of Waste

Yes through informal scavenging

On very rare occasions for

farming

Unapproved dumpsites

locations?

Yes

Yes
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The Public Privatartnership (PPP) in Solid Waste Management seems to be working fairly

well in Ibadan and it is believed that perhaps this model can also be replicated in Fecal Waste
Management. A key component of the Private partnership is the umbrella associatidrefor t
refuse contractors. This type of umbrella organization does not exist currently for the Fecal
Waste contractors in neither of the three cities surveyed. This type of organization would need
to be formed if a similar PPP were to be replicated in thisosetn 2010, the state government
purchased +20 new waste disposal trucks for waste collection. The plan was to lease these new
trucks to private refuse collectors to operate. Similarly, the 12 local governments in Ibadan also
purchase one new truck eacb collect waste within the local government areas. These trucks
were to be operated by the government and not the private sector. For the PPP to be 100%
effective, the government needs to provide capable and accountable resources to ensure
better enforcenent of environmental laws and provision of adequate transfer stations and
disposal sites. The attitude of most residents in Ibadan is that solid waste management ought to
be a social service. As a result people refuse to pay for solid waste collectiolispodal and

since there no penalties people prefer to dump waste indiscriminately out in the open.

The solid waste PPP model can be replicated for fecal waste in Ibadan and Yenagoa. However,
the challenges with the government sector holding up their ehthe bargain still remain. The
enabling physical structures (e.g. transfer stations, FSTPs) do not exist currently and the
structure that does exist is clearly inadequate (Sanyo). In Abuja, there seems to be a semblance

of a PPP model in operation.

3.4 Financial and Business Model analysis

3.4.1 Demand and supply in each city

The demand and supply analysis of thcilities in each city ishown in Tables 520 56.

Abuja

Abuja has a central sewerage system and approximately 30% of the city popusati

connected to the central sewer network. The remaining 70% have septic tanks or pit latrines

and when thesarefilled to capacitythey need to be evacuated either mechanically or
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