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Executive Summa.ry

The purpose of this papef is o outline asset management procedures and then adapt these to
produce rapid asset appraisal procedures to fit with the institutional StUdIeS carried out under
the Maintain project. '

Asset management, as a term, originates from the world of business and fihance, and has been

adapted as a too! for the long-term sustainable management of infrastructure. It is currently
employed in the water supply, transportation and property sectors. It is not currently applied in
the irrigation and drainage sector to the same degree, and opportuniﬁes exist for developing
such application. A relevant current application is in the turnover of irrigation and drainage
systems to water users. In this context asset management procedures can be used to carry out
an audit of the infrastructure, define performance standards and level of service provision, and
develop understanding and ownership amongst the water users of the relatlonsh:p between

. level of service prowsnon and water fee payment.

Asset management seeks to maximise the potential benefits arising from the use of the
infrastructure by applying engineering and management procedures which identify the function,

~ utility, cost, value and current condition and performance level of each asset, and thus of the

asset base as a whole. In irrigation there is a strong relationship between the location, function,
condition and performance of certain assets on the overall performance of the system.

As part of the aéset’ management-procedure asset surveys are carried out, either of all assets,

or of statistically selected sample sets, to determine asset condition and performance.

Integration and analysis of the information on all assets leads to the development of the asset
management plan (AMP). A crucial part of the preparation. of this plan is the identification of the
current and desired level of service provided by the infrastructure. The current level of service
is determined through the asset surveys and through interviews arid “discussions with water
users and irrigation service provider staff. In order to determine the level of service standards
and performance measures need to be identified. Determining the desired level of service is a
complex issue, in many cases mainly because the concept has not been explicitly formuiated
and discussed with water users in the past. New approaches are required to develop
procedures for this situation; these are briefly touched on in this paper.

Following the formulation of the asset management plan (AMP) a 20-year strategic investment
plan‘is prepared. This plan results from financial modelling of the components of the AMP with
an analysis of the water users’ ability and willingness to pay for the stipulated level of service.

‘Different levels of service, and their associated cost, can be identified, and the potential option_'s_:-_._.'l.‘:: g

modelled for discussion with farmers. Such financial models are available in the transporta_tip_h
and water supply sectors, further research is required to further develop these for the irrigation
sector. At present subjective judgement has to be applied for decision making at this level: :

In order to link in with the institutional survey approaches developed under the Méintainf’_p je
aspects of asset management procedures can be adapted to enable a rapid assessme
asset base, and to identify current and desired levels of service. Such rapid asset appr



procedures can be linked with the Maintain institutional and economic/financial appraisals to

provide a complete picture of the infrastructure and maintenance situation. These rapid
appraisal techniques will require significant stakeholder participation. In particular the rapid
appraisal will seek to distinguish between the level of performance of the (inert) infrastructure
and the level of performance of the management in using the infrastructure. Each can have
significant impact, a canal filled with sediment will adversely affect downstream-users', failure of

management to plan and schedule irrigation water supplies to match demand will affect all
users, ' | -

Some of the proced_ures outlined in this paper are new and innovative, further work is required
‘to.develop them for wider application. The adoption of asset management procedures in the
irrigation sector has been slow, though it is the author’s belief that their adoption in the iong
term is inevitable if a sustainable base is to be provided for management of 1&D infrastructure,
In the case of the turnover of irrigat_ion and drainage systems to water users it is believed that
such procedures should fqrm pa_rt of the process of turnover, parti-cularly as an integral part of
the process, outlined in this paper, is the involvement and devefopment of ownership by the

users of concepts of level of service, infrastructure condition and performance, and payment of
water fees.

1. Introduction

This paper aims to:
e outline asset management for irrigation and drainage infrastructure;

o outline how current and desired level of performance of the irrigation and drainage system
can be ascertained; ‘ :

= outline how an asset audit can be carried out within a short time frame to quantify the
condition and level of performance of irrigation and drainage infrastructure;

¢ investigate the relationship between asset condition and performance, and i_evel of service
‘proviston. ' ) o

Asset management as a term originates from the world of business and finance. The Chambers

- Twentieth Century Dictionéry defines assets as “the entire property of all sorts belonging to a

merchant or trading association”. Asset management is then the process of managing assets
50 as to maximise or optimise the benefits arising from them. - -

The application of asset management to éngineering infrastructure, though a relatively new
conéept, is currently applied in a variety of sectors, including water supply, transport (roads_ and
bridges) and property; It is not widely applied in the irrigation sector at present, though some
developments have recently been made (Burton.et al. 1996; Malano et al. 1999; Plantey 1999;
Moorhouse 1998). One of the key philosophies behind the use of asset management for
infrastructure is that such assets (canals, drains, structures, etc;) serve a function, from which
benefits can be derived. Maintaining. or enhancing that function tesults in sustained or

. enhanced benefits, either financial or social.

By
it

An important current application of asset rhanagement is as part of the process of irrigation and
drainage system transfer. Applying asset'management procedures at the transfer stage can
have important benefits, including: an audit of all infrastructural assets; identification of water

. users’ desired level of service; development by the water users of an understanding of the

relationship between infrastructure condition and pérformance and system performance;
development and ownership by the water users and the irrigation service provider of the
relationship between fee payment and service provision,

The paper is set in the context of the Maintain prbjec_;t, which is looking primarily at institutional
issues related to the maintenance of irrigation and drainage systems. This paper focuses more
on the technical aspects but aims to integrate these within the _inStitutionaI and

- economic/financial context.

A word of caution is required regarding the use of asset management. It is a management tool;

how it is used, and how effective it is, depends entirely on who uses it, and in what context. In
the wrong' context, where management is weak, or lacks control over finances and budgeting, |
asset management will not work. What asset management can do, if used correctly, is identify

9



infrastructural constraints to performance, and formulate plans to address these within thé
context of the ability/willingness of the users to pay for a specified leve! of service provision.

As stated above the'appiication of asset management to irrigation and drainage infrastructure is
relatively new.” Some of the concepts outlined in this papef are also new and further work is
required to deveiop and refine them. As outlined by Burion et al (1996) there remains
significant scope for further research and devellopmént in this subject. |

10

2. Outline of Asset Management

1 Qverview

Asset management planning is at the core of strategic :nvestment planning for Iong-term
investment and expendlture in irrigation and drainage infrastructure. Strategic investrrient
planning seeks to relate investment and expenditure to specified, user-defined levels of service.
The process involves defining the fevel of service to be provided, quantifying the ability of the
water users to pay for the specmed service, identifying the condition and performance -of the
assets (canal, drains, structures, roads, etc.) and quantifying the investment and expenditure -
required to maintain, improve or extend the assets in order to satisfy the specified levels of
service (Figure 1). ' I |

An explanation in terms of the asset management of a group of houses owned by a housing

.association helps to explain asset management. Inthe group of 30 houses there are, say, 10

houses which are Grade A (4 bedrooms), 10 which are Grade B (3 bedrooms} and 10 which are
Grade C (2 bedrooms). The monthly rental value of Grade A, B and C houses are $500 $400
and $250 respectlveiy The houses will require different levels of maintenance at different
intervals, possxbly painting of the exterior woodwork every 3 years, painting of the interior
woodwork and walls every 6 years, etc. In addition there will be major capital expenditure at
generally longer intervals, rewiring of the electricity circuit every, say, 20 years.. It may also be
that the housing association at some stage decides to modernise the houses by providing new
kitchens. This modernisation will enhance the level of serwce prowded to the tenants for which
an increased rental may be charged. o :

A similar process can be applied to irrigation and drainage infrastrugture. The function and
value of the infrastructure can be assessed and the infrastructure categorised according to the
potential level of service that it can provide® (ability to deliver water, i‘o match crop demands).

The level of expenditure required to keep the system operational at a ‘$pecified level can be.
ascertained and the fee level to be charged to the water users determined. If further investment
is made in the irrigation or drainage system and the system is modernised then the fee level can
be changed to reflect the increased level of service provision. For.example, the conversion of a

- system with manually’ operated gates to a system with automatic level control gates will

increase the level of service by facilitating water distribution on-demand, thereby better '
matching supply and demand leading to enhanced agricultural production. There will be capital
expenditure to remove and replace the control structures whilst the day-to-day operation costs
may be reduced due to the saving of tabour costs. The balance of the costs and savings will
need to be determined by discounting over a 15-20 'year time frame to ascertain if the irrigation
service fee level needs to be increased or decreased to pay for the changes made.

"tis important to note that there are at least two aspects here, the condlttonlperformance of the physical
infrastructure, and the performance of the people/organisations which operate the infrastructure. Whilst
asset management primarily focuses on the infrastructure, an assessment of the ability of management to
use and operate the infrastructure is aiso essential.

11




Figure 1: Framework for asset management and strategic investment planning for

irrigation and drainage infrastructure
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Table 1 shows conceptual relationshipe between level of investment, canal control systems,
level of service, O&M costs and potential income levels. The level of service potential outlined

capabi!ity Some authors (Horst 1990; Horst 1999; Berkoff 1988; World Bank 1990} argue that,
~In certain circumstances, more fiexible, fully-adjustable control systems result in lower actual

levels of service provision due to the failure of management to properly regutate the contro!
structures.

Asset management planning thus enables the determination of expenditure and investment
planning over both the short and the long term. In the context of the UK water supply sector it
has been described as (OFWAT 1995):

‘A rolling mtegrated approach to the planning, management and running of the monopoly
busmess with the objective of enstiring the effective, economic and financially viable long term
prows:on of appropriate quality services to the customers and the community”.

In its simplest form it can be defined as (Burton et al. 1996):.

‘A structured and auditable process for piannmg investment in infrastructure to provide users
" with a sustainable and defined level of service”

2.2 Procedures

The key elements of preparing an asset management plan are outlined in Figure 1 and Table 2.

The setting of the standards and policies to act as benchmarks against which to assess the
achieved performance is a key part of the process. Possible criteria for sefting standards and
pen‘ormance assessment in terms of water delivery are discussed in more detail in Chapter 3.

Having defined the performance standards the extstmg performaﬁce -of the irrigation and
drainage system is assessed against these standards. This provides a benchmark against
which to assess the level of improvement arising from the investment programme.

1

The ablllty to deliver the desired level of service will primarily depend on
(i) the type of irrigation infrastructure provided
(i) _the performance of the infrastructure -

(i) the capability of the O&M management

Assessment of the desired level of service can be made prior to the preparation of the asset
. management plan through interviews and discussions with water users, though the cost of a

_management plan prepared

13

in Table 1 assumes a close relationship between the controt infrastructure and the management |

-given level of service will not be Know until the asset survey has been completed and the asset .
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Table 2: Key elements of an asset management plan

The detailed methodology used in producing the AMIP

Definition of procedures
' set out so that it can be traced and audited over time

Standards are the benchmark against which the
achieved performance is to be measured. Policies set
out the irrigation service provider’s approach to.
investment decision making ‘

Standards and policies

Existing level of service The level of service currently provided under each

output performance measured against the declared
standard :

The desired level of service required by the customer,
and for which he/she is prepared to pay.

Desired level of service

Asset extent, value, conditlon and | A report summarizing what assets exist under various
performance | .| category headings, their 'Modern Equivalerit Asset'
' | value, their current condition and performance

Long-term (20 year) mvestment The investment need identified through engineering
plan ' - | studies to rectify the performance shortfalls and to

' extend or improve the service to meet demand and the |
needs of the customer '

Program of planned activities A schedule of specific works- |dent|f|ed in the
accounting for the investment engineering studies as requiring to be undertaken, -
showing when it is intended to implement them

Program of performance benefits | A report of how the investment will be rewarded by
accruing from the investment improvements in performance over time agarnst the
| declared targets :

Short term (5 year) expenditure Budgets for the first five years and how these are
program o arrived at

| Operating costs | Asummary of the service provider's operating costs
consistent with the capital expenditure program

Revenue requurements and ability | The implications of the plan for customer charges, and,
to pay : in some cases, an assessment of their ability to pay.

A major component of asset management ptann:ng is the assessment of the extent, function,

condition, value and performance® of the individual assets, This is carried out through asset -

. surveys within the irrigation and drainage system. if a large area of irrigation and dralnage is to

be surveyed, statistically based -asset surveys of representative areas can be taken and

extrapolated to provide information for the whole asset base.

Englneerfng studies are required to study generic issues such as the deterioration rate of

_d:ﬂ‘erent types of asset and asset components (facets); development of Cost Models (costs for

16

rebuilding/upgrading/rehabilitating assets); relationships between individual asset performance
and system performance. For the latter hydraulic modelling offers exciting p033|b|I|t|es for the
future (El-Askari 2000).

_Through engineering studies the cost database for maintaining or enhancing the

condition/performance of each type of asset (rlver weir, canal head regulator, aqueduct, culvert,
efc.} can be ascertained and applied to the asset condatlon/performance of each asset. In this
way the cost of maintaining or enhancing the condition/performance of the irrigation and
drainage systemis determined. An indication of the possible relationship between the
condition, performance and importance is presented in Table 3. importance relates primarily to
the asset's function, position in the irrigation or drainage network, and its replacement value. A
river diversion weir is more important than a secondary canal head regutator for example,
because of its central function in diverting and controlling inflow to the scheme, its position at
the-head of the system, and its (usually) significant replacement cost.

Through the engineering studies the recurrence interval of the expenditure is assessed (e.g.
rubber gate seals may need replacing every 5 years, metal gate plates every 20 years), and the
long-term investment plan can be drawn up (Figure 2). This plan needs to be broken down into
a schedule of planned activities, and a short-term budget prepared for the first 5 years.

Figure 2: Example of a 20 year investment plan profile

Expenditure ("000$)..

1 2 3 4 65 6 7.8 9 10 11 12 13 14 15 16 17 18 19 20
Years

The engineering studies will also have identified the anticipated improvements in performance
benefits arising from different levels of investment, these need to be assessed against the
investment costs. The bensfits will arise to the |rrlgatron (investing) service provider from the
revenue generated from the water users, who will, in‘turn, derive their income from agricultural

~ production generated as a consequence of the water delivery service provided by the irrigation

service provider. The link between lavel of service provision and fee payment is central to the
process of asset management planning. -

* Asset performance: the degree to which the asset is able to perform its required function.
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