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1 INTRODUCTION

There is a growing body of evidence that rural water supply systems in the developing world are not
being sustainably managed, demonstrated by rates of system failure approximated at between 30%
and 40% at any one time (Baumann, 2006; RWSN, 2010). A common cause of breakdowns has been
the inability of service providers to ensure the timely maintenance and renewal of water supply assets
across their service life. This is linked to inadequate mechanisms of financial planning and budgeting
that do not account for the life-cycle costs maintaining a water service over time (Pezon and Franceys,
2010).

The impact of system failure on community services can be profound. Once a primary component of
water supply system has failed, it can often be months until financial resources from communities,
government or more often donors can be mobilised to rehabilitate the system. Without improved asset
maintenance and financial planning, it is likely that premature breakdowns will keep happening and
the cycle of unsustainable rural services will continue. This represents a high cost way of providing rural
communities with poor services (Burr and Fonseca, 2012).

A key challenge faced by water service providers is that supply systems are very capital intensive - that
is, they are expensive to construct - therefore as system components age and begin to fail they find it
difficult to finance and budget for the inevitable costs of major maintenance and rehabilitation. Allied to
this, service providers, particularly in rural areas, often fail to perform the necessary ongoing
preventative maintenance of key infrastructure hastens the breakdown of system components causing a
gradual degradation of services over time to the point of complete failure.

In the developed world, over the last three decades, water service providers have been forced to
confront these issues as vast networks of infrastructure that has been put in place over the previous
century have begun to fail and breakdown. This reality has precipitated the development of a raft of
management tools and guidelines to help them structure the management of maintenance of complex
asset systems is the most cost effective way while, crucially, safeguarding the continued delivery of an
agreed upon level of service. This body of work is termed asset management.

In rural Ghana water coverage rates have been rapidly increasing across the country yet there is a real
concern about the sustainability of water supply systems. Therefore ensuring a systematic approach to
asset management is becoming more important in rapidly developing countries such as Ghana.
However, it is unclear which asset management principals applied in the developed world can be
adequately replicated in a rural African context is unclear and need to be explored.

1.1 OBJECTIVES OF STUDY

This report has three broad aims:

B To examine the need for improved asset management of water supply facilities in rural and small
town areas of Ghana

B To determine what fAappropriated asset management

H To provide recommendations on how these techniques can be integrated within the current policy
and monitoring framework.

1.2 SCOPE OF STUDY

The report focuses on decentralised water service provision under a Community Ownership and
Management (COM) structure. In small communities day to day management is overseen by Water and
Sanitation Management Teams (WMSTs) for small communities and small towns services are overseen
either directly, or under delegated management, by Water and Sanitation Management Teams for
small towns. Specific field data collection, focus group discussions and key informant interviews were
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conducted in two districts: Akatsi district, in Volta region and East Gonja in the Northern Region. In
addition a series of interviews were conducted with CWSA members at regional and head office level,
as well as review of relevant literature, project documents and policy guidelines that help inform the
scope for asset management practices within the Ghana context. A key data source for understanding
the current service delivery in Ghana was the detailed baseline assessments undertaken by the Triple-S
across three rural districts.

The report is structured as follows. Firstly it outlines the concept background of asset management
techniques and how these can improve service delivery. Secondly the review of COM model in Ghana
detailing the key roles and responsibilities of key actors at different stages of an assets life. Thirdly
outlined what opportunities and challenges exist in implementing asset management in Ghana.

1.3 EXPLORING WATER SERVICE DELIVERY IN GHANA — TRIPLE — S PROJECT

Triple-S initiative seeks to promote a move from project based, one-off construction of water supply
systems to indefinitely sustainable rural water services delivered at scale. One key facet of this
approach is trying to transform the current fragmented approach to service delivery into something
more planned and integrated.

In Ghana, the Triple-S team recognizes that while the provision of rural services has largely been a
success, with rising coverage rates and significant progress towards the Millennium Development Goals
(MDG) target for water, it is now crucial to consider how the newly constructed infrastructure can be
sustained in the longterm (IRC/Agua Consult, 2011).

Triple-S is now exploring the key threats to sustainable service delivery in rural Ghana and to work with
government and sector stakeholders to research, document and address these issues. To achieve this,
the Triple-S team has undertaken performance monitoring of key technical, financial and management
functions of rural water services in three districts. It is also looking at ways this systematic monitoring
can be used for improved planning and decision making and to understand how improved asset
management could be applied into the rural Ghana context, under different service delivery models.
This study is a first step in this process.

2 DEFINING ASSET MANAGEMENT

In different sectors the term “asset management” is interpreted in a variety of ways. In the financial
sector for example the asset refers to financial assets such as cash, bonds or stock. In the case of capital
intensive industries, such as water supply, asset management is specifically focussed on physical
infrastructure assets and how they are managed throughout their life cycle — this is commonly referred to
as Infrastructure Asset Management (IAM).

Infrastructure asset management is defined as a series of “systematic and coordinated activities and
practices through which an organization optimally and sustainably manages its assets and asset
systems, their associated performance, risks and expenditures over their life cycles for the purpose of
achieving its organizational strategic plan” (PAS-55). In simplified terms IAM seeks to put a systematic
process in place that provides “the right amount of work on the right assets in the right time period for
the right price” throughout the life cycle of an asset (Emery, 2005) These definitions highlight that the
purpose of IAM is not focussed on exclusively on cost saving but more on the balance between
achieving agreed levels of system performance at the right price.

To better understand how |IAM aims to achieve these goals, the report will explore the key concepts and
tools that underpin this approach.

2.1 ASSET LIFE-CYCLE COSTS

All assets wear out over time. A water system consists of a number of components each of which will
have a different life-cycle and different maintenance needs at different points in time. The life-cycle costs
framework classifies the different types of costs incurred by an asset (or system of assets) throughout its
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service life - from construction through operation, maintenance, management and finally replacement
(Error! Reference source not found.).

FIGURE 1: EXAMPLE PHYSICAL ASSET LIFE-CYCLE

| Ol dz h LIS N.

Lifecycle
Delivery

The WASHCost" research project (2008-2013) sought a much better understanding of the life-cycle
costs of different assets across different countries. To do this the project developed a comprehensive
methodology to collect, analyse and understand the different costs associated with the different phases
of an asset life. These are detailed in Table 1. This framework details the costs associated with
constructing and maintaining an asset but also the costs associated with managing an asset - including
the salaries of staff, monitoring and support activities. This is an important distinction to explore.

1 www.washcost.info
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TABLE 1: MAIN COST COMPONENTS OF A LIFE-CYCLE COSTS APPROACH FOR THE WATER
SECTOR

Cost components

Brief description

Capital expenditure

The costs of providing a
service where there was
none before; or of
substantially increasing
the scale or level of
services.

Capital
expenditure

Capital invested in constructing or purchasing fixed assets

hardware such as concrete structures, pumps and pipes to develop or
(CapEx) extend a service.
Capital The costs of one-off work with stakeholders prior to

expenditure
software (CapEx)

construction or implementation, extension, enhancement and
augmentation (including costs of one-off capacity building
activities).

Recurrent expendirure2

Service maintenance
expenditure associated
with sustaining an
existing service at its
intended level.

Operational Operating minor maintenance expenditure: typically
expenditure comprises regular expenditure such as labour, fuel,
(OpEx) chemicals, materials, and purchases of any bulk water.
Capital

maintenance

expenditure

(CapManEx)

Asset renewal and replacement cost: occasional and ‘lumpy’

costs that seek to restore the functionality of a system, such as
replacing pump rods or foot valves in handpumps, or a diesel
generator in motorised systems.

Cost of capital
(CoC)

Cost of interest payments on micro-finance and loans used to
finance capital expenditure. Cost of any returns to
shareholders by small-scale private providers.

Expenditure on
direct support
(ExpDS)

Expenditure on support activities for service providers, users

or user groups.

Expenditure on
indirect support
(ExpIDS)

Expenditure on macro-level support, including planning and
policy making to decentralised district, municipal or local

government,

Source: Based on Fonseca et al., 2011.

Traditionally IAM has maintained a narrow focus on finding the lowest cost means of maintaining the
functional capacity of an asset over its entire lifespan. This involves understanding how different
maintenance regimes can impact on the lifespan of a component and consequent trading off the life-
cycle costs of one approach against the other. FIGURE 2 shows the theoretical impact of a poor
maintenance regime on the service life and performance of an asset.

2 In much of the WASH literature, costs associated with maintaining an existing service at its intended level are referred to as
‘post-construction’ costs. This usage reflects the historic tendency of the sector to focus on providing hardware where none had
previously existed (hence ‘construction costs’ and subsequently ‘post-construction’ costs). This is not a term usually used in the
WASHCost approach as it seems to undervalue the variety and importance of recurrent costs. Once a service has been
provided for the first time, all costs become ‘post-construction’.
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FIGURE 2: EXAMPLE IMPACT OF MAINTENANCE ON THE LIFESPAN OF AN ASSET
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Source: DWAF, 2008

It is however very clear that the ability to budget for and implement an effective maintenance and
renewal regime is inextricably linked to broader institutional arrangements and other resources
available to the service provider. These include information resources — such as records of asset
condition, maintenance history and value; financial resources - such as available cash to meet the costs
of service creation, renewal, monitoring and management; and, human resources - including the
knowledge, leadership and capacity of actors (Institute of Asset Management, 2008). The WASHCost
life-cycle costs framework recognises the costs involved in ensuring these resources are available
throughout at different points of the asset life cycle and is a useful framework through which to asses
asset management.

Importantly for the purposes infrastructure asset management, institutional costs are only considered
insofar as the interface with the management of physical assets.

2.2 ASSET REGISTER

IAM is predicated on knowing key information about your system asset, such as: what assets they have,
where they are, what condition they are in, their ability to perform their given function and their
estimated remaining useful life. This information is captured in a database know as an asset register.

The register is the most important resource of IAM and can be used to capture indicators that can inform
how maintenance of assets can be scheduled and prioritised. These indicators look at the probability
and consequences of asset failure, and helps capture what it is likely to repair or replace an asset at a
given moment. Some potential data fields that can be used are shown in TABLE 2.

TABLE 2: SELECTED FIELDS OF AN ASSET REGISTER

ategory in asset register Detinition and use

An asset is said to have redundancy when another system/asset can fully or
partially fulfil its function if it fails. In general a water system should be designed to

Redundanc
4 have sufficient redundancy so that a component can be taken out of service for
necessary mainfenance.
Critical assets are defined as those that are considered to have a high risk of
failing (i.e. if they are ageing or in poor condition) and have major consequences
Criticality if they do fail (major expense, system failure, safety concerns). Asset that are not

critical, or degrade rather than fail suddenly may be most appropriately managed
by repairing them on a reactive basis (e.g., below ground assets such as
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distribution pipes). This approach can be termed reactive maintenance or fix on
failure. However for those assets that can fail suddenly and completely, such as
mechanised assets — preventative maintenance maybe required.

Condition

Condition refers to the structural integrity of an asset which may or may not have
an effect on performance. Information on an assets condition can be used to more
effectively to schedule preventive maintenance to ensure the continuity of service.
There are many grading systems that can be used to assess asset condition
ranging from the very simple to the highly complex

Expected useful life

Using design standards a useful lifespan can be assigned to components of the
water supply system. There are however many factors that can affect the actual
lifespan achieved by a asset — such as a quality of construction materials, the
maintenance regime of infrastructure, the usage of the infrastructure, or the hydro-
geological context where the system is located. As recognised by Whittington
(2009) asset life-spans in different contexts can be foreshortened by poor
construction quality and/or inappropriate asset specification, below standard
installation and/or maintenance. The result is that assets constructed or installed at
the same time do not all fail at the same time.

Adjusted/ remaining useful
life

Indicators such as performance or condition and activities such as preventative
maintenance can reduce or extend the remaining useful life of an asset. This
remaining life of an asset can also be used to calculate it's residual financial
value.

Performance

Performance refers to the capability of an asset to meet a defined service
standard. There ongoing performance on an asset can be measure in many ways,
for example, the daily pumping record for a mechanised system, or leakage and
stroke tests for a handpump. Deteriorating performance could signal the need
hasten the need for replacement.

Maintenance history

This tracks the minor and major maintenance that have been performed on a
particular asset — noting the work undertaken and the costs incurred.

The criteria that should be monitored in the asset register depends on the goals of the asset
management plan; the complexity of the asset base; the financial resources available and the agreed
upon level of services to be delivered. In a water utility, for example, managers may seek a very
detailed understanding of asset on condition and performance in real to guide operational decision
making and long term investment, this level of monitoring will not be appropriate for smaller schemes.
Additionally it is not necessary to capture every single component of a water system in an asset register.
The smallest component captured in the asset register should be what is understood by operators as a
unit to be managed e.g. a submersible pump, a storage tank, distribution network etc. An example of a
simple asset register can be seen in FIGURE 3.
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FIGURE 3: EXAMPLE OF SIMPLE ASSET REGISTER

Example System Inventory Worksheet
Date Workshest Completed/pdated: 8/1%/02
Asset et Condition Service History gopsee | Age | pemaning
Well 1 (1993) 30 Good, 30 g 21
Well 1 pusnmp 10 Good: Rehalr (1996) 10 9 1
Well-2 (15993) 30 Goerds 30 a 21

Source: EPA, 2003

23 ASSET MANAGEMENT PLAN

The Asset Management Plan (AMP) is regularly updated document that utilises key information on asset
condition, financial resource and performance (service level) standards to ensure that sufficient human
and financial resources are in place to meet the short, medium and long term costs of providing a
service. A simplified schematic of the AMP process is shown in FIGURE 4.

FIGURE 4: SIMPLE ASSET MANAGEMENT PLANNING PROCESS

Review, update,
and revise

Source: Authors creation, 2013

Asset management planning helps service providers have a better idea of how much money is required
to maintain and preserve their assets while maintaining desired levels of service. This can be the basis
for more effectively determining the service provider's long term financing strategy and to review
whether the tariff structure is sufficient to meet the long term needs of the system. The amount of much
money will be budgeted and how maintenance schedules are to be determined will depend on the
methods used to monitor the performance of the system.

L B Vi Sssessing the scope for asset management in rural Ghana



24 BUDGETING TECHNIQUES: ASSET DEPRECIATION AND CONDITION
BASED ASSESSMENTS

Information captured in the asset register can be used to inform financial planning and budgeting. Two
commonly used methodologies to inform budgeting are aged based depreciation and condition based
management.

Using aged based depreciation each system asset is valued at its purchase price and assigned an
estimated life-span. The value of each asset is depreciated by a defined percentage each year —
normally calculated according to the design life of the component. The depreciated value is treated as
an operating expense and therefore in theory when an asset requires rehabilitation or replacement
sufficient resources have been budgeted to finance these. This approach is heavily influenced by the
lifespan assigned to a particular asset — if infrastructure does not achieve its design life then there will
be a budgeting shortfall and vice versa. The advantage of this approach is that the monitoring
requirements are relatively minor primarily involving tracking the age and factoring in the
rehabilitation/replacement of assets.

Alternatively, under condition based management the “value” of an asset is determined by its condition
and performance, rather than its age. Routine monitoring allows the condition of an asset to be
accurately tracked and consequently maintenance to be undertaken as when is needed. It is therefore
expected that maintenance cost can be minimised with little threat to service performance. To translate
asset condition into an effective budgeting approach a number of different matrices can be used - a
simple one is shown in TABLE 3 (for more detailed, asset specific, assessment matrices on mechanical
and electrical assets; water pipes; and civil infrastructure please see Annex A: Condition Matrices). The
effectiveness of this approach depends on how regularly monitoring can be undertaken and the systems
in place to convert the data into a maintenance action.

E 3: SIMPLE CONDITION RATING MATRIX

Rank Description of Condition

1 Very Good Condition
Only normal maintenance required
2 Minor Defects Only
Minor maintenance required (5%}
3 Maintenance Required to Return to Accepted Level of Service
Significant maintenance required (10-20%)
4 Requires Renewal
Significant renewal/upgrade required (20-40%)
5 Asset Unserviceable

Over 50% of asset requires replacement

Source: National asset management steering group (2006)

2.5 MONITORING AND ASSET MANAGEMENT

It should be remembered that asset monitoring represents a cost in itself and should not happen for its
own sake. Asset management planning can be data intensive and in creating an asset register the cost
and effort of collecting information should be weighed against the added value that it brings to
improving service delivery or minimising costs in other areas.

In developing country context, where the capacities for monitoring are often low, a useful notion to
keep in mind is the Pareto (80/20) Principle. This principal states that a relatively small proportion of
effort (20%), around 80% of the full result can be achieved. Further effort beyond the 20% will suffer
from diminishing returns. In the context of IAM this principal suggests that a systematic but rapid scan of
infrastructure condition, critical problems etc. maybe sufficient for improved financial planning and
more practicable and cost effective than more detailed assessments (Bhagwan, 2009).
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2.6 CONTEXTUAL VARIATIONS

There is not, nor should there be, a one size fits all approach to asset management. Approaches and
policies undertaken for utilities in the developed world will be necessarily different for rural and small
town areas in the developing world. Other than evident differences in financial and technical resources,
one significant difference between these two contexts is how the supply system is financed and
managed - this has implications for the implementation of asset management.

In the developed world, water service providers tend have responsibility for the construction,
maintenance and renewal of physical assets but also have control over the human, financial and
information assets relating to this infrastructure. In rural areas in the developing world these
responsibilities tend to be fragmented across a number of different community, local government,
private sector, and international organisations. This means a credible asset management plan must
have a detailed understanding of the roles, responsibilities and capabilities of these different actors to
define how processes of financial planning, budgeting, monitoring and implementation can be
harmonised across these actors.

3  METHODOILOGY

The Triple-S project conducted a baseline study of water services in Akatsi and East Gonja districts in
2011. This provides detailed information on the location, specifications and functionality of all formal
water infrastructure; evaluations of the technical and financial management provided by Water and
sanitation management teams and assessment of the level of oversight provided by the District
Assemblies. These findings were followed up in 2013 by a series of semi-structured interviews with
district staff, regional CWSA staff, and Water and sanitation management teams for small communities,
and small towns. In addition, seven site visits were made to small communities and three visits to small
town systems. Together these activities provide a significant amount of quantitative and qualitative data
to explore the need, scope and challenges of implementing asset management in rural Ghana. A
summary of the interviews conducted and communities visited can be seen in
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Annex B: Interviews and focus group discussions.

The communities chosen to visit were by and large those that were expected to provide better
informants and quantitative data. These were typically communities that were well known to district
assembly staff and were in relatively easy reach of each district capital. It is important to note that these
individual communities may not be representative of either the Water and sanitation management teams
for small communities, or small towns. For example, the small communities visited were chosen because
they were known to have an existing water and sanitation management team for small communities and
would be happy to share information with the study team. To ensure a more representative picture of
the district, focus group discussions were conducted with both DWST staff and community
Environmental Health Assistants (EHAs) with the specific aim to access these broader issues.

3.1 SAMPLE DISTRICTS

Akatsi District® is located in south-eastern part of Volta region in eastern Ghana. As of 2011 the
population of the district was estimated at 117,606 and had formal water coverage rates of 62%
(Akatsi DWSP 2011-2014), slightly above the regional average. The district receives an average of
1,084 mm of rainfall per year spread between a wet season (May - October) and dry season
(December — March) of about equal lengths.

East Gonja district is located at the southern edge of the Northern region. The region is large and
dispersed with a population of 127,304 spread over nearly 11,000km?.East Gonja has one major
rainfall season between April and September, however the rains can often be irregular with total annual
rainfall ranging between 1000 — 1500mm. About 59,813 representing 47% of the total population
have access to water in the district as at the end of 2011 (CWSA, 2011).Error! Reference source
not found. shows a comparison of core district characteristics. It shows that East Gonja is a much
larger district than Akatsi and suffers from lower coverage rates and more challenging hydro-geological
conditions.

TABLE 4: COMPARISON OF SAMPLE DISTRICTS

Characteristic Akatsi District East Gonja district
Population 117,606 127,304
Area/km? 1,077 10.787
Population density (persons

115 13
per km/sq)
Mean household size 4 4
Average annual rainfall 1084 mm 1050 mm
Number of improved point 249 122
sources
Number of piped systems 6 8
Formal water coverage 62% 47%
rates

3In 2012 Akatsi district assembly was divided into Akatsi North (maintaining Akatsi town as the district capital) and Akatsi South
(with Ave Dakpa as the district capital). The original baseline study by Triple-S was undertaken when Akatsi was a single
district and therefore for the purpose of this report Akatsi refers to old district boundaries encompassing Akatsi North and
South.
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In Akatsi district, and in Volta
region as a whole, boreholes
tend to be fairly low yielding.
Borehole success rate* Typical depth to the aquifer
range for 45 — 60m. The typical
success rate of borehole drilling is

around 80%.

In the worst areas towards the
north of the district success rates
can be as low as 25%. 45% -
55% is typical across the district.

Sources: Ministry of food and agriculture — Republic of Ghana (hﬂp://mofc:.gov.gh),
http://www.statsghana.gov.gh/docfiles/pop_by_region_district_age_groups_and_sex_2010.pdf,

Ghana district.gov.gh

Interviews with hydro-geologists: Naa Dogoli (Volta region - Akatsi district), Mr Aduakye (Northern region - East Gonja district).

4 RURAL WATER GOVERNANCE IN GHANA

For the most part rural water services in Ghana are governed under a decentralised community
ownership and management model (COM). The COM model can take different forms and how it is
implemented depends on variety of factors including community characteristics such as size, socio-
economic status and heterogeneity as well as the complexity of the supply infrastructure that is in place.
This study focuses on the two established in COM models in Ghana: Water and Sanitation
Management Teams for small communities and Water and Sanitation Management Teams for small
towns.

4.1 WATER AND SANITATION MANAGEMENT TEAMS FOR SMALL
COMMUNITIES

The management of water points by Water and Sanitation Management teams is a very common
approach in small rural communities (with a population of between 75 and 2,000). Water and
Sanitation Management Teams consists of between 5-9 members and in theory a team should be set up
for each water point in a community. The WSMT has responsibility for managing the day to day
running of the water point including setting and collecting tariffs. The routine maintenance of the point
sources systems is the responsibility of pump caretakers, who are normally members of the team. In the
event of minor breakages of fast wearing parts and for routine inspections, the community is required to
engage the services of an area mechanic to undertake the repair.

CWSA guidelines advocate that a volumetric water tariff is charged and collected by water point
vendors. This type of collection is termed “pay as you fetch”. In reality many communities decide on
alternative ftariffs structures, for example through a fixed rate monthly fee, or by emergency fund
mobilisation when infrastructure fails. The type of formal infrastructure put in place in small communities
largely depends on community size, as shown in TABLE 5.

TABLE 5: WATER SUPPLY OPTIONS FOR SMALL COMMUNITIES IN GHANA

Community size Guideline water supply option

A hand-dug well with a handpump is to serve a population of not more than 150.
75-299 Where the construction of a hand dug is not feasible, a borehole fitted with a
handpump shall be provided.

300-1200 A borehole with handpump is to serve a population of not than more than 300.

A limited reticulated system based on a spring, groundwater or surface water

1201-2000 L . B
source, transmission, storage and limited distribution network.

Adapted from Community Water and Sanitation Agency (2010aq)
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The cost of constructing rural point source systems, as well as small town piped systems, is nearly
entirely financed by domestic and international donor organisations. According to CWSA (2007)
approximately 88% of the capital costs of WASH facilities in 2006 were sourced from partner
organisations with less than 12% from domestic sources. Indeed improving rural coverage rates are
testament to the effective mobilisation of funds, mainly from European countries.

4.1.1  Woater and Sanitation Management Teams for small towns

Management by WSMTs is a common model for the majority of small town piped systems in Ghana.
Members of WSMTs are elected and have been delegated the management of the system by District
Assemblies (DA's). The roles and functions of WSMTs vary depending on the size and complexities of
each scheme. If the scheme is small (i.e.: serving between 2,000 and 10,000 people) the
management, operation, maintenance and the financial management of the system is normally
undertaken by WSMT members and by salaried technical and operator staff. Although with these
schemes and increasingly with the larger schemes serving over 10,000 people, the technical and
management functions of the WSMTs are being contracted to the private sector. This can range from
simple operation and maintenance contracts with local professionals, to the transfer of whole system
management to the private sector with oversight from WSMTs.

Under different management arrangements the responsibility for service functions can change (for an
overview of the technical and management functions undertaken by WSMT, operators or the private
sector please see Annex C: Small town roles and responsibilities). However under all arrangement the
WSMT shall exercises an overall management responsibility for the Small Town system and required to
ensure that sound administrative, technical and financial management practices are being observed

(CWSA, 2010b).
Financial management under a WSMT

If the system is managed by the WSMT the financial management of the system is subject to guidelines
from the Ministry of Local Government and Rural Development (MLGRD) and the CWSA. MLGRD bye-
laws state that in order to safeguard the financial viability of the system all WSMTs should operate three
bank accounts — an operational account, a capital account and sanitation account:

TABLE 6: ACCOUNT TYPES FOR FINANCIAL MANAGEMENT OF SMALL TOWNS

Account type Uses Allocations

To cover costs associated with water

. roduction, consumption, minor
Operational account P P Not more than70% of net revenue

maintenance, water treatment and
tariff collection

To be used for significant repairs, Not less than 20% of net revenue
Capital account replacement and extensions to the - the district assembly may also

water system contribute to this account.

To cover general provision of Not less than 10% of net revenue
Sanitation account communal sanitation and ensuring the (after servicing operation and

environmental safety of the areas. maintenance costs)

In line with these accounts, the guidelines set by CWSA state that tariffs should be designed to cover
operational expenses as well as replacement and rehabilitation of mechanised assets (those with a
lifespan of less than 10 years) and sanitation assets. All tariffs should be collected as part of a
volumetric “pay as you fetch” approach utilising water vendors at public stand-posts and water meters
for household connections. In theory the cost of extending or expanding the small town system to new
areas shall be met by the DA alongside contributions from the accumulated revenue.
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4.2 ROLE OF THE DISTRICT ASSEMBLY AND CWSA

Under both management approaches the District Assembly is the legal owner of the asset and is
ultimately responsible for ensuring that the system continues to function. Within the district assembly, the
overall governance of WASH services falls to the District Water and Sanitation Team® (DWST). The
DWSTs play an important role in supporting community leadership and management of infrastructure.
They also monitor the performance of the water system, help to set tariffs and undertake technical and
financial audits of the WSMTs for small towns. The DWST and CWSA are also supplied with a series of
technical, financial and management key performance indicators through which to evaluate the
performance of small town water systems — these include criteria such: daily production/consumption,
percentage of unaccounted for water; profitability, bill collection efficiency, cost of contracted out

services (CWSA 2010b)

Monitoring information from both management models should theoretically be readily updated in the
DIiMES (District Monitoring and Evaluation System) software hosted within the DWST office. Regional
CWSA officers provide technical assistance and support to the DWST and sometimes directly to
communities.

In addition the DAs do occasionally contribute their own funds to the rehabilitation or expansion of
water systems. CWSA guidelines state that “major repairs or borehole rehabilitation outside the
technical and financial capacity of the community shall be undertaken with the assistance of the DA”
CWSA (2010aq). A definition of what is “outside the capacity of the community” is not provided and
therefore interventions by the DA tend to be decided on case by case basis. CWSA operates at
national and regional levels and is mandated to facilitate the provision of safe and reliable water
services to rural areas. This takes various forms including: the training and capacity building of DA
staff, WSMT for small communities and small towns; direct technical and human resource assistance in
planning and implementing water supply projects; issuing advice on guidelines for the governance of
rural water systems and assisting in the monitoring of system performance.

4.3 DISPERSED ROLES AND RESPONSIBILITIES

The above sections have shown that under COM of rural water systems the roles of and responsibilities
for financing the key lifecycle costs of asset management (i.e. those associated with constructing,
maintaining, renewing and monitoring an asset) are fragmented amongst number of different sectors
stakeholders, often with overlapping responsibilities. These mandated roles are summarised below in
TABLE 7, however this does not represent whether this systems are functioning and whether funds are
effectively mobilised by these actors.

t 7: WHO SHOULD PAY: LIFE-CYCLE COSTS UNDER COMMUNITY OWNERSHIP

AND MANAGEMENT
Life-cycle cost - Under WSMT for small towns
re-cy Under WSMT for small communities . wns (+
component operators/private sector) management
Capital National and international donors National and international donors
expenditure
hardware National, local, regional government National, local, regional government
i D :Th ts of traini i - . et
anil . onors: 'he cosis Al fraining eI LT Donors: The costs of training and community mobilisation
expenditure mobilisation should be included as part of the .
should be included as part of the hardware contract
software hardware contract

4 Some districts no longer have a dedicated DWST; these have been replaced by a District Works Department (DWD). The
DWDs are not solely focussed on WASH issues and advise on a broad range of technical projects undertaken within the
district.
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Operational Communities: Generated through fariffs or ad

. g Communities: Generated through tariffs
expenditure hoc revenue mobilisation

Communities: Generated through tariffs. These are
expected to cover the replacement of all assets with a

Cemnuniioe Conereise e i o o lifespan of less than 10 years -not less that 20% of net

hoc revenue mobilisation

Capital revenue should be allocated towards rehabilitation and
maintenance expansion

expenditure

(hardware)

District Assembly: When the levels of the
expenditure goes beyond the capacity of the District Assembly: Works with WSMT to meet costs of
community the DA should meet the costs of system rehabilitation

rehabilitation

Capital

maintenance District assembly: The costs of periodic District assembly: The costs of periodic refresher training
expenditure refresher training of WSMTs of WSMTs

(software)

District Assembly: Backstopping, performance District Assembly: Backstopping, performance
monitoring, auditing, ongoing support monitoring, auditing

Expenditure on

direct support CWSA: Technical and Managerial/Financial Audit of

Water Supply systems; Monitoring overall water
provision fo advise the DA

CWSA: Monitoring overall water provision to
advice the DA

This following section critically reviews how the extent to which these roles are being fulfilled and the
affect this is having on effective asset management Initially an overview is given based on the detailed
Triple-S baseline studies in this district followed by more detailed consideration of the challenges been
faced by rural and small town communities based on the activities undertaken as part of this study.

5 THE NEED FOR IAM IN RURAL GHANA

5.1 OVERVIEW

The Triple-S baseline study examined the current state of water supply assets and the service providers
that manage them across all the systems in Akatsi and East Gonja districts and identified a number of
crosscutting issues. In small communities in both districts between a quarter and a third of all point
sources were completely broken down, with a further 30-50% partially functioning® (Triple-S 2012a,
Triple-S 2012b). Moreover between 30-40% of point sources are broken down for over 18 days a year
- representing a sub-standard reliability (according to WASHCost service indicators (Moriarty, 2010).
In East Gonija, the comparatively poor coverage of rural sources combined with wide-spread handpump
breakdowns mean that boreholes are often overcrowded.

These factors have had an impact on water consumption with 39% of residents in East Gonja and 49%
of residents in Akatsi failing to reach the guideline standard of 20 litres of water per person per day.

5 Borehole functionality was determined by the stroke and leakage tests. The stoke test measures the number of strokes of a
handpump to fill a size 34 bucket (20 litres) within 1 minute. To pass the stoke test the bucket must be filled by no more than
40 strokes for the Afridev and Ghana Modified India Mark Il handpumps and no more than 30 strokes for Nira AF-85 hand
pumps. For the leakage fest, pumping is resumed after 5 minutes rest following the stroke test. If water flows from the hand
pump within 5 strokes, the pump has passed the leakage test. If the borehole with handpump fails both of these fests it is
classed as “non-functional”, if it fails one of these test it is classed as “partially functional” and if it passes both it is classed as
“functional”.

|n
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The general poor functionality of rural point sources and the consequent impact on the services
delivered demonstrate that asset maintenance is not happening in a timely manner.

For small town systems in East Gonja, the base the baseline study showed that 5 of the 7 systems are
under three years old and tellingly it is only these newer systems that are fully functioning. The two older
systems are in Salaga and Kpalbe. Salaga is the district capital and at the time of writing the system
there has been completely broken down for some months and is awaiting a major rehabilitation by the
World Bank. The 6 year old system in Kpalbe is only partially functioning.

There were similar worrying signs for sustainability in Akatsi district where, according to the baseline
study, none of the WSMTs for small towns exhibited sound financial management, accounting and
auditing practices and none of them undertook scheduled preventive maintenance. CWSA guidelines
state that each district is required to have a facility management plan detailing the ongoing
maintenance requirements of each system and scheduling how these were to be collected. None of the
WSMTs for small towns could locate these confirming that routine maintenance was not systematically
planned or executed. When litle or no preventative maintenance is done on complex systems
containing mechanical and non-mechanical assets, the failure of key infrastructure is likely to happen
much sooner than expected, with significant cost implications.

One common factor in more successful smalltown schemes was the ability to fund capital maintenance
from their capital accounts. Indeed when sufficient finances are not set aside, it is left to donors and the
district assembly to service these costs. This funding is often unreliable and often leads to extended
periods of service downtime or sub-optimal performance. A study of CapManEx by small town water
teams, Asante (2012) noted that none of the WSMT's sampled had received monies from the district
assemblies into the their capital accounts— furthermore as shown by Adank et al (2012), WSMT's do
not tend to charge a tariff that is sufficient to service capital maintenance costs.

Simply financing major maintenance may not treat the root causes of the problem which may be that
sufficient financial management and maintenance regimes are in place to ensure that the service keeps
going. This overview shows that under both service delivery models there are a number of issues that
need to be addressed to improve the current standards of asset management — primarily how lifecycle
costs are financed. To better understand these — a selection of WSMTs for small communities and towns
were interviewed as part of the study and a range of project documents, studies and guidelines were
reviewed at regional and district assembly level. The results are summarised below with the detailed
case studies found in

Annex D: Case studies.

5.1.1  Woater and Sanitation Management Teams for small communities
Operations and minor maintenance

Evidence from the baseline study shows that for those WSMTs that kept financial records, the average
annual operational and maintenance expenditure per point source was 57 cedis (29.4US$) per year.
Interviews with area mechanics suggest, however, that that the ideal operating expenditure, that ensures
periodic inspection and replacement of fast wearing parts (as per CWSA guidelines), is somewhat
higher at around 120 cedis (62 US$). This includes the labour charge of the area mechanic (varying
between 30 - 50 cedis for each call out), transport costs and the replacement of small fast wearing
parts such as the cup leather or o-ring.

In most cases this preventative maintenance is not undertaken, evidenced from current levels of
expenditure, as well as through interviews. The perception of WSMT informants was that beyond the
occasional greasing above ground components the preventive maintenance requirements for a
handpump are limited. In most cases fix on failure approach is seen as the most appropriate solution.
The practice is most prevalent in East Gonja district where it is common to not charge a volumetric or
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monthly tariff (only 38% of communities do®). Therefore funds are only mobilised once the asset has
failed with no money set aside for ongoing maintenance. This approach can keep a borehole running,
if funds can be mobilised and an area mechanic is available, but as shown by the high percentage of
partially functional sources, there may be a range of minor or major repairs that could improve
functionality but are not fully addressed unless the handpump stop working altogether.

A further operating cost that should be borne through community tariffs is water quality testing. CWSA
guidelines state that full bacteriological, physical and chemical analysis of water quality should take
place twice a year — the typical cost of each water quality fest is estimated at 150 GHC (US$78).
None of the communities visited had undertaken their own testing —except initial testing by the
construction contractor. Upon discussion, a number of communities had complaints over the taste of the
water, but did not see it as their responsibility to pay for further testing. In any case the water quality
tests are supposed to carried out by recognised institutions such as Ghana Water Company or the
Water Research Institute and it is improbable that WSMTs would be able organise testing without DA
prompting and assistance. In a large district like East Gonja, where some communities have very
occasional contact with DWST staff, it is especially unlikely that this testing would be carried out unless
serious health concerns were raised. Cleary occasional water quality testing should take place -
however twice per year seems an unrealistic expense. It may be more realistic to for water quality
testing to be undertaken on a bi-annual basis - this would reduce the expected operational expenditure

burden on communities to 205 GHC (US$104) per year.

If a borehole and handpump systems was managed to these guideline standards the typical operation
expenditure would be around 460 GHC (US$ 215) per year (Error! Reference source not
found.). This is over 8 times more than existing community expenditure and it seems well beyond what
communities are currently willing (or able) to spend.

TABLE 8: POTENTIAL OPEX FOR BOREHOLE AND HANDPUMPS ACCORDING TO
CWSA GUIDELINES

Activity Cost/GHC Cost/US$
Greasing and general upkeep 10 5

Annual inspection and replacement of fast-wearing parts | 120 62

2 X Water quality testing 300 158
Annual OpEx 430 215

LEATHER OR RUBBER CUP SEAL

An unverified suggestion from Akatsi districts was that in order to encourage community WMST
members to fund a periodic inspection of their handpump, government suppliers started promoting the
use of rubber cup-seals over the leather alternatives. The theory was that with regular use the rubber
cup-seal was expected to last around 1 year, compared to 5 years for a leather seal. The rubber seal
would be the source of more common minor failures and would mean that the community would be
forced to engage the service of an area mechanic to fix and inspect the handpump for more
fundamental problems with pump-rods, cylinders or seals etc. Certainly in interviews there were reports
of rubber seals lasting under 6 months — however there was no evidence to suggest that while repairing
these seals the area mechanics were asked to do a detailed inspection of handpump functionality.

6 Triple-S baseline raw data

7 Estimate sourced from an unpublished bill of quantities from the Northern district regional CWSA office
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Capital maintenance

No single entity has sole responsibility for financing major capital maintenance (i.e. the repairs or
replacement of cylinders or rising mains or even the redevelopment of the borehole). In theory the
primary responsibility for major repair lies with the community. When the problem outstrips their means
they can engage financial and technical support from the district assembly. In practice, often neither
group assumes full responsibility for these repairs and often the systems are left as broken down or
partially functional for long periods. If the community is lucky, the systems may be rehabilitated as part
of an international donor project or through ad hoc interventions by the district assembly - this latter
case is particularly common in East Gonja where the perception of the communities interviewed is that
district assemblies, and not community tariffs should cover these costs.

WHO SHOULD FINANCE CAPMANEX?

Different interviewees had very different response as to who should finance these costs. Some of
regional CWSA officers were very clear that under COM, the communities should have responsibility
for assets and should bear all maintenance, rehabilitation and replacement costs. In this scenario the
role of the district assemblies and the CWSA is therefore to provide the technical guidance and
appropriate sensitisation to make sure communities undertake these roles. However the perspectives
were somewhat different within the DAs. Generally they more readily accepted the limits to community
resources and were, at times, more responsive to the political pressure that communities can exert,
resulting in funds occasionally being made available for repair and rehabilitation. The guidelines leave
the question of capital maintenance funding fairly open, which leaves scope for both the district and
communities to abdicate themselves from responsibility for these actions.

From the baseline study data it was shown that between 30-60% of WSMTs in these two districts did
not execute corrective maintenance in a timely manner, meaning the system suffers extended period of
downtime. The main stated barriers to performing corrective maintenance were the ability to effectively
mobilise community funds (both districts), to engage an area mechanic (Akatsi), and the lack of an
effective demand for a functional water point — particularly in the wet season (both districts).

Analysis of community records and focus group discussion emphasises that the seasonality of demand
for formal water sources is a recurring issue. Throughout the dry season (December to April) formal
water consumption tends to be very high, this then drops off considerably in the wet season. The
records of one of the communities visited (Ave Afiadenyigba, in Akatsi district) show that water
consumption from formal sources, and therefore revenue, is between three and four times higher in the
dry season, than the wet season (for more details see

Annex D: Case studies).

A contributing factor to this issue is self-supply. Household water storage and rainwater harvesting are
very common in East Gonja and therefore during the wet months water consumption from formal
community sources falls to nearly nothing. As a result for lengthy periods the effective demand to use
expensive borehole and handpump system is not sufficient to support its ongoing maintenance and
management. This is not however to say that the demand for formal sources is not there.

WATERHEALTH CENTRE’S

The case of the WaterHealth centre in Salaga town and its environs demonstrates this. During the
district visit large queues were seen outside a decentralised WaterHealth centre. The water here cost
double the price of borehole water (10 pesewas per bucket), and in a far more inconvenient location at
around 2 kms from the town centre. Informal conversations with those in the queue showed that most
were using the private source for drinking water and would use the nearby surface water source for all
other uses. They would not use the borehole and handpump source as it was considered worse value
for money.

The cost of Hand-pump CapManEx
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An assessment of 66 completely broken down boreholes and handpumps in Akatsi showed that in most
cases the handpump did not need replacing but significant repairs were required. A small minority of
these (6) required minor repairs. This indicates that in most cases communities are willing to accept
responsibility for relatively cheap repairs — however when major breakdowns occur in some areas it is
evident that communities can’t or won't finance these.

The average cost of repair for the significantly broken down systems from this was 376 cedis (US$194),
inclusive of materials and labour. This compares to outright replacement cost of a handpump at
between 900 — 1400 cedis (US$465 - 723), depending on the handpump make. It is reasonable to
assume that under normal usage a handpump will require this type of major repair once every 5 years
— equating to an annual capital maintenance cost for the handpump of 75 GHC (US$ 38).

Clearly if preventative ongoing maintenance is occurring it may extend the time before significant
CapManEx is required. Existing data does not permit a detailed assessment of the trade-off between
preventative and corrective maintenance. However if it is assumed that preventative maintenance has a
significant impact on the life-span of the handpump, then some interesting results may be inferred (Table
9). This indicates that in annual budgeting terms there is very little financial difference between
undertaking annual preventative maintenance regime (167 GHC per year) compared to a regime
where you only occasionally grease the hand-pump (193 GHC per year). This suggests that for many
communities a fix on failure approach to system management is valid — but only if the WSMTs is able to
adequately budget to cover this cost when it arises.

): POSSIBLE TRADE-OFF BETWEEN OPERATIONAL AND CAPITAL MAINTENANCE

EXPENDITURE FOR HAND-PUMP SYSTEMS

Annual . Annual major
reventative Interval until corrective
Scenario pre’ major repair . Total cost /GHC
maintenance required/ yrs maintenance
(OpEx)/ GHC* 9 Y (CapManEx)/GHC
Scenario 1: Annual
preventafive 120 8 47 167
maintenance
undertaken
Scenario 2: Irregular
pre.ventahve 40 4 04 154
maintenance
undertaken
Scenario 3: Greasing
but no preventative 5 2 188 193
maintenance
Scenario 4: No
preventative 0 1 376 376
maintenance at all

*This does not include water quality testing as it is not considered to affect the technical functioning of the handpump. The
WSMTs would be expected to continue to fund periodic testing throughout this period.

The cost of borehole CapManEx

In some cases a borehole may need re-developing to improve falling yield, or in some cases re-siting if
the well has collapsed or groundwater conditions have changed. If initial siting and development of the
borehole was done well, borehole CapManEx is likely to be a very infrequent expense (perhaps every
30 years). Most current estimates give the cost of a 60m borehole (including siting, drilling and

development) at between 10,500 and 11,000 GHC (US$ 5000-5200) — but of course these costs can
vary greatly (A collection of found unit costs for borehole drilling can be found in Annex G: System unit
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costs). To budget for the replacement of a borehole at these prices would represent around 350-365
GHC per year. Alternatively to budget for the redevelopment of the borehole (approx 2,500 - 3,500
GHC) represents 83-115 GHC per year.

From interviews conducted in this study there were no examples from either a district assembly, or a

community financing the re-development or replacement of a borehole. As with capital expenditures
these were primar R
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