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NESD3 National Economic and Social Development Board
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MDT Office of Manpower Development and Training

OMT  QOperations, Maintenance and Training Contract
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P Project Month

PUA ~ Provincial Haterworks Authority
PY . Project Year

Qc ~ Quality Circle
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RFTP Request for Technical Proposal
RTG Royal Thai Government

S&T/HEA/HS. . Science and Technology Bureau, Office of Health,
Water and Sanitation Division (in AID/uash1nqton)
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UNDP United Mations Davelopment Program

us United States

SAID United States Agency for International Develonment
UFW Unaccounted for Water

WASH  Water and Sanitation Project for Health

WHO World Health Qrganization

HTP Water Treatment Plant

Currency Equivalents

Baht 23.0
U.S. $0.0434

us $1
Baht 1
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BASIC DATA {1983)

Population (millions) : 18,5
Provincial Water Regioﬁs . 15
VNumber Urban Yater Systems 174
Urban Population (milijon) in PUA Services Areas 3.8
| Percent Urban Population Served A 50%
Number Local Authority Operated Facilities 575
Humber of PWA Staff 2,190

Percent Revenues Covering
Operating Cost | . 70%
PYA Employees/1,000 Persons Served 2.7

PUHA Emp]oyegs/],OSO Connections 13
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PROJECT AUTHORIZATION

Country : Thailand

Project Title : Provincial Waterworks Authority
Institutional Development Project

Project Number : 193-0331
A.I.D. Loan Number: 493-y-033. ..

Pursuant to Section 104 of the Foraign Assistance Act of 1951 as amended
(FAA), I hereby authorize the Provincial Yaterworks Authority
Institutional Development Project for the Kingdom of Thailand involving
planned obligations of not to exceed Five Million Seven Hundred Thousand
United States Dollars (U.S. $5,700,000) in loan funds in FY 1984, subject
to availability of funds, to help in financing foreign exchange and local
currency costs for the Project. The Loan to Provincial Wataerwor¥ks
Authority is to be made subject to the furnishing of an acceptable
repayment guaranty from . the Royal Thai Government. The planned 1ife of
the Project is five years from the date of initial obligation, '

The Project is designed to increase the institutional capacity of the
Provincial Yaterworks Authority to plan, design, manage, operate and
maintain water supply -systems under its jurisdiction., The loan funds
‘will be used to finance long and short term U.S. and local consultants,
training, Project commodities, in-country seminars/conferences,
evaluations and certain Project operating costs.

The Project Agreement which may be negotiated and executed hy the
officer(s) to whom such authority is delegated in accordance with A.I1.,D,
Regulations and Delegations of Authority, shall be subject to the
following essential terms, covenants and major conditions, together with
such other terms and conditions as A.I.D. may deem appropriate:

a. Intersst Rate and Terms of Répayment

The Provincial Waterworks Authority shall repay the Loan to A.I.D. in
U.S. Dollars within forty (30) years from the date of first
disbursement of the Loan, including a grace period of not to exceed
ten (10) years. The Provincial Waterworks Authority shall pay to
A.I.D. in U.S. Dollars interest from the data of first disbursement
of the Loan at the rate of (a) two percent (2%) per annum during the
first ten (10) years, and (b) three percent (3%) per annum
thereafter, on the outstanding disbursed balance of the Loan and on
any due.and unpaid interest accrued thereon,



b,

- ¥ =

Source and QOrigin of Goods and Services

Commodities financed by A.I.D.- under the Project shall have their
souirce and origin in the U.S., Thailand, or countries included in
A.I.D. Geographic Code 941, except as A.I.D. may otherwise agree in
writing. The suppliers of commodities ar services financed by A.I1.D.
under the Project shall have the United States, Thailand or countries
included in A.I.D. Geographic Code 941 as their place of

nationality. -Ocean shipping financed by A.I.D. under the Loan shall,
except as A.I.D. may otherwise agree in writing, be financed only on
flag vessels of the United States, Thailand, or Code 941 countries.

Source/Origin Waiver

Pursuant to. the authority grantéd_tdame by Redelegation of
Authority 40.10 (revised), I hereby waive:

(1) the requirement in Section 535(i) of the FAA, so as to
permit the use of loan funds for the procurement of five
minibus/cars assembled in Thailand from components manufactured
in Japan and Thailand, at a price not to exceed $50,000; and

{(2) A.I.D.'s source/origin requirements to permit the use of
loan funds for the procurement of one water truck assembled in
Thailand from components manufactured in Japan and Thailand, at
an estimated cost of $22,000.

1 hereby certify that exclusion of procurement of these items from

- free world countries other than the cooperating country and countries

included in Code 941 would seridus]y impede attainment of U.S.
foreign policy objectives and objectives of the foreign assistance
program, which this Project is intendad to serve,

Robert HallTgan, WissTon Director
Authorizing Officer

Date
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I. RECOMMENDATIONS, SUMMARY DESCRIPTION, ISSUES AND FINDINGS

A. Racommendations

It is recommended that a loan of $5,700,000 of FAA Section 104
funds be authorized for the Provincial Waterworks Authority Institutional
Development Project.. Loan terms are %o be 40 years, including 10 years
of grace, 2 percent during grace, and 3 percent thereafter. Under the
Redelegation of Authority 40,10 (Revised), a waiver of Section 535(1) of
the FAA is requested to permit the purcnass of five minibus/cars of
Japan/Thailand origin and a source/origin waiver is also reguested to
. permit the procurement of a water truck of Japan/Thailand origin.

B. Summary Description

This Project is designed to enhance the institutional capability
of the Provincial Waterworks Authority (PWA) to plan, design, manage,
operate and maintain water supply systems under its jurisdiction. In so
doing, the Project will be directly supportive of Royal Thai Government
(RTG) goals as stated in the Fifth Five-Year Plan, particularly with
respect to the PWA objective of financial self-sufficiency. The Project
is intended-to enhance both the quality of service, and the number of
people served, by PWA managed and/or supported waterworks

Major Project objectives include:

(a) establishment of an ih-house capability to plan, design,
conduct and evaluate .reguired PWA training activities;

(b) .development of a corporate planning capability and
‘production of short, medium, and long-term plans;

(c) .upgrading of technical skills in the key areas of
engineering design, planning, construction supervision, and operations
and maintenance; ’

(d) development and implementation of improved management and
administrative systems, particularly in the areas of supervision,
personnal, financial and commodity managemant;

(e) development of an in- house research facility capable of
pilot-testing and evaluating a wide-range of water supply technology; and

(f) identification and imp]ementation of innovative activities
designed to expand PWA population coverage and increase revenue
generation.



In summary, the total cost of this Project is $9,503,000, with
$5,700,000 to be. provided under the AID loan. The AID assistance will
finance long and short-term U.S. (184 person-months) and local
(445 person-months) consultants, training, commodities, in-country
conferences/seminars, evaluation, and certain operating costs. Of the
total of.$1,924,000 provided for AIN-financed commodities, the major
portion is allocated for audio-visual equipment, data processing hardware
and software, ground and surface water 1nvest1gat1cn equipment, and leak
detection tools and equipment.

”~

C. Issues

In the cable (83 STATE 004315, Annex A) authorizing USAID to
proceed with the preparation of a Project Paper, several issues were
raised. Each of these issues is quoted and discussed briefly below
and/or in more detail in the body of the Paper,

Issue 1

Institutional Development: The pnroject is intended to
strengthen performance capacities and technical skills at all levels of
PWA's rural water system. Focus at the bottom operational end of system
appears especially appropriate. In this.connection, efforts to improve
information flows . through system should be carefu]]y directed toward
producing actionable data at reasonab]e cost in both monetary and
paperviori terms.

Comment:

Plant-level operations and maintenance will be a major focus of
the Project. In connection with this, a training information system will
be developad which will monitor plant level performance and identify
training needs on an on-going basis. This system will collect data on a
small number of performance 1nd1cators:and therefore should not be a
burden to staff at the plant level. The recurrent costs of this system
are expected to be minimal. o

Issue 2

Technology Transfer: Among TA objectives, designing and testing
~of new 109 cost water systems adaptable to relative community sizes and
spatial dispersions are particularly. attractive. So is emphasis on
improving water quality control.




Comment:

Designing and testing of potential cost-saving system
modifications for plants of varying size is a major Project component,
Plant level improvements in water quality will be brought about both by
improved filtration and chlorination practices. Upgrading of regional
and central level water quality surveillance functions (e.g.,
laboratories) will be assisted by other donors.

Issue 3
Private Sector: To maximum extent feasible, private sector

participation should be structured into Project des1qn e.g., contract1ng
for new, lower cost systems to be designed and built.

Comment:

Private contractors are used for all PWA financed construction.
Any new low cost systems designed undar the Project would also be
constructed using private contractors. Other capital improvements, such
as the drilling of production wells, are aiso contracted to the private
sector.

Issue 4
Focus on Health: Project design should emphasize the potential

of reduc1ng intant ang¢ young child morta11ty rates as well as burden of
illness in work force. ,

Comment:

Tiis is essentially an institution building Project. The
Project may not, therefore, have a direct and measurable impact on infant
and child mortality and adult morbidity. Even in the case of more direct
interventions, the host of potential intervening variables have often
made such impact measurements difficult, It is our contention, however,
that through improved organizational efficiency and effectiveness, this
Project will ultimately enable PHA to provide safe water to a much larger
number of people than they now serve., {ithout these improvements, water
quality standards might never be met, and financial constraints would
cause efforts to expand coverage to be severely restrictad.

lgsue 5

Prior Efforts: Project design should fully reflect lessons
learned from prior AID and other donor assistance.




Comment:

This issue is discussed more fully in Section III-F. In sum,
however, AID has bean until recently the only other major donor to have
been involved in piped water systems in Thailand. The findings of an
evaluation of the AID Thailand Rural Potable Water Project found that
many of the plants were in poor condition and operating very
inefficiently. Lack of effective supervision and attention to
maintenance were cited as major reasons for this situation. This Project
is intended to address these jssues by training supervisors and plant
level staff, and through the establishment of a monitoring system which
will provide managers with the information needed to correct poor

performance: and manage. the individual waterworks more effectively.

Issue 6

Other Donors: Project shoq]d‘be'designed to facilitate
follow-on financing from other donors in the rural water sector.

Comment:

The Project is. designed to. complement the current and planned
efforts of other donors. In.particular, it will address critical
institutional weaknesses within PWA. As'a result of this institutional
strengthening, and the accompanying improvement in PWA's financial
performance, we belijeve- that the Project will substantially increase the
likelihood that international lending institutions will continue to
invest in PWA. o

D. Findings
Tiis Project is considered socially sound and administratively

and technically feasible. Cost estimates are reasonable and firm. The
Project meets-all applicable statutory criteria per Annex C.

II. PROJECT RATIOHALE AND DESCRIPTION =

A, ?roject Rationale

1. Background

] : Despite the investment. of considerable Royal Thai
Government (RTG) resources, a WHO-assisted study carried out in 1978
found that only about ten percent of the rural Thai population had access
to'safe (i.e., water from a prctected source) supplies of water. If one
- includes Targer villages and touns, Government.sources estimate that less
than 20 percent of the rural population is served by piped water systems,
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though much of this water would not meet generally accepted quality
standards. It is not surprising, therefore, that statistics from the

Thai Ministry of Public Health (MOPH) show that water-related diseases
rank high on the list of common diseases. Diarrheal disease is the third
most common cause of death for all ages, and the second most cause for
children under age.six. It is also likely that diarrheal disease, and
other water-related diseases, are the probable underlying cause of other
morbidity,. such as malnutrition.

Recognizing the importance of adequate supplies of safe
water, both for health reasons and as a basic human need, the RTG has
assigned high priority to addressing this problem both in the Fifth
Five-Year Plan, and as part of the International Drinking Water Supply
and. Sanitation Decade. By the end of the Fifth Plan Period (1983), it is
expected that a substantial portion of the Thai population will have
access to a basic minimum supply of ‘safe water for domestic use,

Water supply development activities outside Bangkok are
being implemented by -several Government organizations. The most
important of these are the Ground Vater Division of the Department of
Mineral Resources, the Division of Rural YWater Supply (RWS) of the MOPH,
the Office of Accelerated Rural Development, and the Department of Public
Works. Together, they account for most of the deep wells, shallow wells,
and piped systems installed up until 1979,

: - In an effort to better coordinate the installation and
maintenance of rural and urban piped water systems, however, the RTG
decided in February 1979 to create a new state enterprise called the
Provincial Waterworks Authority (PWA). . Established through the merger of
the Rural Water Supply Division and the Public Works Department Division
of Provincial Water Works, this new entity is charged with the
institutional responsibility for planning, developing, operating, and
maintaining water supplies for cities and towns outside Bangkok (as well
as larger villages with populations up.to 5,000 populaticn).

WA also has a mandate to plan and develop piped water
systems for rural communities at the request of. local authorities., These
systems are then handed over to local authorities for operation,
maintenance and revenue collection,

At present PWA owns and operates 174 urban waterworks
serving a total population of 1.9 million people, although the total
population in PWA plant service areas is roughly twice that number,
About 675 local authority-operated rural water supply systems also fall
under PWA's responsibility for technical ‘support (See Table II-1).
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Table II-1
Distribution of Piped Water Systems in Thailand

Operational Mumber and Classification Paopulation

Authority . ¢f WaterworXs Servad
PHA 174 Yrban e 1,835,000
Local Authorities 675 Rural h 1,200,000
Local Municipal
Concessions .. 47 Urban 500,000
Total 895 o 3,395,000

The decision to replace the civil service framework with a
new state enterprise was motivated, in large part, by the RTG's desire to -
improve both the quality and cost-effectiveness of existing provincial
waterworks., By making PWA a viable organization, the RTG believes that
it will be possible to substantially increase tha number of persons
served by piped water systems. In this regard, very specific goals
related to population coverage and organizational efficiency have been
astablished under the Fifth Five-Year Plan. These goals include:

(a) increasing the productive capacity and improving the distribution
networks of existing urban and rural systems; (b) instaliation of new
urban and rural systems; (c) reductions in cap1ta1 and oparating costs;
(d) an increase in connections in existing service areas; and (e)
improved bill collection performance.

From its inception, PWA has been subsidized by the RTG.
The budget allocation for FY 1982 was over 500 million Baht. The total
monthly expenditures were about 57 million Baht, while total monthly
income was about 45 million Baht. Thus, PWA currantly ran a 12 million
Baht per month deficit with revenues covering no more than 70% of
operating costs before depreciation and debt service {Management and
Financial Review, Phase 1, October 1982,_C00pers and Lybrand Report).

S To a large extant, these losses could be attriduted to
organ1zat1ona1 inefficiency, 1n3ppropr1ate rate structures, and
substantial uncollected user revenue. It is also. 1ﬂportant to note that
many of the waterworks were transferred to PUA were inherited in very
poor condition. PYA is faced, therefore, with the need to make costly,
yet urgently needed, physical improvements in most of their urban plants.
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PUA's five year goals to increase connections in existing
service areas -and expand and rehabilitate existing plants, as well as
construct new plants, is an effort to improve the long term financial
picture and cost effectiveness of PUA,

2. Problems in Meeting Goals

In order to achieve the goals cited above, it is clear that
a major effort will be needed to strengthen the organizational capability
of PHA. thile PNA recognizes that increased population coverage through
the construction and/or acquisition of new plants is an important PWA
goal, it is clear that the most immediate odbjective is to improve the
cost-effectiveness -and quality of service in the plants PWA now
operates. Some of the institutional constraints to improved PWA
performance are briefly summarized below,

The first set of problems relates to policy and planning
and can be described as follows:

(a) PYA tariff structures, though revised upward by 65
percent in May 1981, are still too low. In recoqgnition of this, PUWA
submitted a proposal for further rate increases in Movember 1982, This
proposal has not yet been approved by the Ministry of the Interior. This
issue, which is a condition to the IBRD-supported Project and a covenant
to this Project, is a high priority within PYA and further efforts to
bring these rates-to more appropriate levels will continue to be made.

(b) PUA's mandate includes support to the rural water
development program. To date, however, no plan exists which clearly
delineates the role of PWA in expanding service in small communities.
This makes it difficult for PWA to plan appropriate intervention in this
sector. Partly in response to this problem, the National Economic and
Social Development Board (NESDB) recently commissionad the Asian
Institute of Technology (AIT) to produce a rural water supply master
plan. The terms of reference for this plan are very comprenensive and
will suggest the most appropriate role of PWA and other RTG agencies in
implementing this-plan. The plan is expected to be completed by
October 1984, _
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(c) If PWA is to achieve its priority goal of fiscal
self-sufficiency, short, medium, and long-term action plans f£o balance
expenditures with anticipated revenues must be developed. Such a
corporate.planning -capability, while vital to Pw s future success, is
not yet well developed..

Hanagement and administration is another area of

1nst1tut1ona1 weakness as described below: )

. (a) Two recent studies (Coopers and Lybrand - Management
and Finance Review, Phase I and WASH Field. Report Ho. 58, Team Building
for Management) -indicate a range of organ1zat1ona1 needs w1th1n PUA.
Coopers and Lybrand found PWA to be overly centralized, with much of the
engineering .talent concentrated in Bangkok, while the rea1 needs for
engineering exist at the regional and waterworks level in improving
operations and maintenance.. Financial reporting and recording systems
were found to.be outmoded and not useful for management decision-making.
The WASH* team found similar indicators of organizational weakness, such
as poorly defined lines of authority, inadequate decision-making
mechanisms, poor. intra-organizational communication, poor cooperation
with the field and other government agencies, and a lack of consensus
regarding organizational priorities and future directions.

(b) A management survey condurted by a USAID-supported
consultant - team and interviews conducted by the project design team
suggest an urgent need for an improved managemant capability. Indicators
of these needs include mixed morale among emplovees, inadequate
accountability for work performance, and.a lack of guality control.
Managers generally. do not delegate tasks nor share information. Work
unit meetings are held infrequently and when they are, an agenda is
seldom used and employee participation-in.discussion is low. The
managerial process of setting unit.work plans, conducting periodic
performance-reviews; holding. employees accountabie for tasks, and
communicating with and motivating employees is not an operational norm.
Contracting procedures -are cumbersome, and workscopes sometimes adequate
to ensure that the services provided are responsive to PWA needs.

*  Yater and Sanitation For Health Project, a USAID-sponsored project
located in Arlington, Yirginia.
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{c) The creation of PWA by the consolidation of two
divisions from two separate Ministries left PWA without many of the
institutional capabilities that characterize a more mature water
management agency. Existing financing, budgeting, auditing, and
accounting systems do not provide managers with prompt and accurate
information concerning monies available, expenditures to date, and hence
monies available for expenditures. - A personnel system which details
enployee responsibilities, empioyee performance appraisal procedures,
employee benefits, requirements for promotion, and relevant disciplinary
measures does not exist within PWA. Standardized filing procedures,

. forms, and equipment necessary to improve PWA's administrative services
are not yet in place. Existing procurement and stores procedures are
also inadequate to ensure that supplies are available at the plant on a
timely basis. Finally, billing and revenue collection is hampered by a
lack of standardized procedures and regulations.

o Lastly, the following represent problems at the operational
or service delivery level of PWA:

(a) Capital and operating costs are unnecessarily high and
are directly related to inadequate or outdated skill levels in the ey
areas of system design, construction management and inspection, as well
as operations and maintenance at the plant level. In general, PUWA
continues to use off-the-shelf system designs for both rural and urban
areas and does not, therefore, take advantage of potential cost-saving
design modifications. Plant level operations and maintenance is
resulting in high repair costs, excessive down-time, and inefficient use
of equipment. This is particularly true in the case of power costs,
where poor maintenance and operating practices have resulted in
drastically reduced operating efficiency and therefore very high energy
costs.

- {b) Currently, about 85 percent of the plants owned and
operated by PWA provide treated surface water, PWA is finding it
increasingly difficult, and more costly, to obtain adequate supplies of
water of acceptable quality from these sources. In order to meet the
longer-term water requirements and reduce costs, PWA will need to develop
alternative water sources.. The most promising is groundwater. DBecause
of the nast emphasis on surface water, however, PHA has a very limited
capability in this area. A recent consultant survey of PHA waterworks
has recommended that. immediate steps be taken to develon groundwater
sources and that test wells be drilled at 35 of the 125 plants scheduled
for rehabilitation under the IIP.
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(c) Unaccounted-for-water (UFW) through system leaks,
illegal taps, and unbilled usage represents a major loss of revenue to
the PWA. As of May 1983, nearly Baht 80 million in outstanding charges
remained to be collected.

(d) .. Although V1rtua11y all PWA managad waterworks are
equ1pped to filter and chlorinate water, filters and chlorination
equipment ‘are-often poorly maintained, and systematic monitoring of
chlorine levels is carried out in on]y a small percentage of plants.

(e} Currently PWA services less than half the popu]at1on
1iving in their potential service area. In some cases, this is due to
the ready ava1lab111ty of acceptable alternative sources of water, In
others, it is due to the high connection costs and the poor public image
of the quality and dependability of PWA service.

- {f) _ PWA currently possesses a very limited in-house
research capability. As a resuit, PWA is unable to adequately evaluate
new technology prior tc applying it in the field. In some cases, this
has meant that PWA has failed to take advantage of potential cost-saving
innovations, while in others has resulted in investments in costly and/or
ineffective plant modifications.

3, Unmet Needs - Summarized .

As indicated in the foregeing discussion, efforts are
underway to alter PWA's tariff structure and to more clearly determine
PUA's role with respect to rural water supply. Other problem arsas, such
as the technical and material resources .needed to improve water quality
surveillance, are expected to be largely covered other doncrs. In other
areas, howaver, additional external resources wiil b2 needed to initiate
new activities and to continua, expand, and/or compiement efforts which
are currently planned or underway. A more detailed description of other
donor activities is.contained in Section II-D of the Project Paper. On
the basis of our analysis of these other activities, the following
represent the most pressing remaining institutional development needs of
PHA, and those which this Project proposes to address.

a. Policy and ?lanning

Though preliminary efforts have been made, corporate
pians and planning skills are not adequate.
Additional assistance is neaded both to broaden the
sccpe, improve analysis, extend the timeframe of
existing plans, and to establish these planning
skills within PUWA.
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« The PUWA urgently requires, sistance to develop
skills needed to carry out ground and surface water
1nve5t1gat1ons Sufficient knowledge of th1< field
is also needed to enab] &P, ]
and manage the private tOrs vho will be
employed to drill prod ]

- In order to ensure that :
plant designs, equipmentiiand other new Lechno1ogy
are appropriate and co
in-house caoab111ty to te
innovations prior to thi cation.

b. Management and Adm1n1strat
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management tra1n1ng effo' i€
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train supervisors, and’if ubordinates, in
problem-solvmg:techm~ :

inued and expanded.
WII] be nepdnd to

o QOMT efforts will . neec
- Additional technical’
actually implement ai
staffing structures.:
information, which’ thu
primarily to financi:

to cover issues such:a
procurement, and the n
operations,

eed to be expanded
, auditing,
1 aspacis of plant

- each level of PUA
ould be on systems

, and operations and
; Assistance is

ouse training
‘training activities
levels.

. Upgrad1ng and updat1ng'
is an urgent need. . Th
design, construction sup
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£

-+ To reduce losses due to unaccounted-for-water,

' further efforts are needed to upgrade the leaXk
detection capanility within PWA, Assistance is
needed both to train and equip PWA staff to expand
and improve upon preliminary efforts made in this
area to date. Written procadures and systems for
carrying out and monitoring bill collection
-performance need to be establishad.

« An.organized effort is needed to increase the number
of houseghold connections in areas whers excess plant
capacity exists and population coverage is low.

This effort should attempt to enhance the public
image of PWA and seek ways to increase access for
iow income families..

»  There is also a need to be able to experiment with
new approaches to generating revenue, especially
those designed to increase the number of hook-ups in
PWA service areas. . Currently, PHA does not have the
risk-capital needed to undertake such experimental
initiatives. L

B. Detailed Description

1. Goal

The Project goal is to.increase access to adeguate supplies
of safe water delivered in areas served by the PWA. Current data show
that only about 50 percent of the population 1iving in PYA service areas
receive water from PUA sources, In addition, observations of plant-level
operations indicate that water treatment practices are often inadequate
to ensure that water produced by these systems is of acceptable quality.
This project, in conjunction with other donor/lender efforts, is expected
to enable PWA to substantially increase both population covarage and the
quality of water produced by PYA owned and operated plants.

The Project will also contribute to PWA's longer term goal
of expanding ccverage. through the acquisition and/or construction of new
plants. Witheut the institutional strengthening which will result from
this Project, PWA would be unable to obtain and manage the financial
resources, both domestic and foreign, needed to substantially increase
the supply of safe water to the rural Thai population.
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2. Purpose

In order to achieve this goal, the Project will enhance the
1nst1tut1ona1 capacity of PUA to plan, dPSlgn manage, operate and
maintain water supply systems under their jurisdiction in a
cost-effective manner, '

3. Project Activities

This objective will be accomplished through a comprehensive
tra1n11g effort to be carried out at the central, regional and plant
level. This training effort will involve hoth structured and on-the-job
training approaches. Major training topics will include operations and
maintenance,. leak -detection, water supply engineering, plant design,
construction . supervision, plant management, personnel management,
administrative procedures, inventory contrel and warehousing, public
relations, accounting and billing procedures, and sales. Within these
areas, highest priority will be given to training plant level managers
and staff. The structured training activities will be coordinated by the
newly established 0ffice of Manpower Development and Training (OMDT)
officially known as Training Center. This Office will have 13 full-time
staff and will include both training and subject matter specialists.
Project consultants will help OMDT establish a Training Information
System (TIS), develop training plans and curricula, train OMDT staff, and
assist with the implementation of training activities. The project will
also provide printed mate"ia1s, audio-visual equipment, and other
training aids needed for these activities.

The Project will support on-the-job training in the
critical areas of corporate Department's engineering planning and
engineering design. . External and local consultants will work
side-by-side with PWA staff, transferring these skills in the course of
actually carrying out normal work assignments., Short and long-term
engineering consultants will work with PWA staff to set goals, and
prepare medium and long-term corporate plans, focusing particularly on

the need to balance revenues with expenditures. A detailed analysis of
future PWA manpower requirements will be part of these plans. In
cellaboration with PWA corporate planning staff, PrOJect consultants will
also work with senior staff at the waterworks, reg1ona1, and central
level corganizational units to prepare annual operationa] pians. Each
concerned work unit head will set objectives, prepare an activity
schedule, and identify the resources needed to carry it out.
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Under engineering planning, Department's consultant
engineers will work with staff of the Corporate Planning Department (CPD)
to prepare and implement four project feasibility studies. Through these
studies PWA engineering staff will be trained to identify and avaluate
least-cost alternatives related to water source development, treatment,
and distribution. Plants selected will be of varying size, with
attention given to the development and application of both technical and
financial criteria. A key element of this will be the =svaluation of bdoth
surface and groundwater sources. CPD staff will be trained and equipped
to carry out complete ground and surface water investigations and
analyses. - On the basis of these studies, Project consultants and CPD
staff will.develop written feasibility study procedures, criteria, and
manuals. Project consultants will continue to provide on-the-job
training throughout the Project 1ife. .

Upgrading of engineering design skills is another major
Project component. A muiti-disciplinary team of engineering consultants
will work with PHA design engineering staff to develop and apply low cost
water supply design-criteria for small, medium, and large size plants.
In the process, design manuals will be prepared, field tested, and
revised, if necessary. These manuals will serve as the basis for
continued on-the-job training to be provided to all PWA design
engineers. Related.ic this, the Project will provide technical
assistance, materials, and equipment needed to establish a pilot-testing
capability within PWA. Key staff will be traired in research techniques,
and will pilot test and/or adapt naw tecinology reiated to plant design,
equipment, construction materials, instrumentaticn, and plant automation,
both under laboratory conditions and in, the fiz2ld. A fully-aquipped
research laboratory will be financed under the Project.

With assistance from project funded external and local
consultants, improved policies and procedures covering administration,
personiael, auditing, and contracting will be developed, tested, and put
in place throughout PWA. This Froject will finance the preparation of
comprehensive manuals covering each of these areas. The Project will
train procurement and stores personnel and finance the establishment of a
computerized inventory control system in selected regions. Financing
will also be provided for a computerized.billing system in the four areas
with the largzst number of c¢lients.

Financing is provided for small-scale innovative activities
designed to enhance coverage in areas served by existing waterworks.
Anticipated activities include. tesiing of installmant financing for
household connections and new approaches to sales promotion,
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In summary, the total cost of th1s Proaec+ is $3,303,000,
with $5,700,000 to be provided under the AID loan. The AID ass1stance
will f1nance long and short-term U.S. (184 person-months) and local
(445 person-months) consultants, training, commodities, in-country
conferences/seminars, evaluat1on, and certain operating costs. Of the
total of $1,924,000 prov1ded for AID-financed commod1t1es, the major
portion is a]located for audio-visual equipment;:data processing hardware
and software, ground and surface water. 1nvestigat1on equipment, and leak
detection too]s and equipment.

- The Project activities described above are expacted to lead
to a substantial reduction in the unit cost of prov1d1ng water through:

a. Increased;popu]at1on coverage jf

To be achieved by 1mprov1ng the quality of P!
service, more agressive sales. promotion, and
1ntroduct1on of 1nsta11ment f1nanc1ng for household
connections; o

b. Improved revenue co]lectlon

By training and mot1vat1ng p1ant level personnel, and
improved accounting. and b1111ng procedures;

c. Decreased water 1osses

Through improved leak detection, repair, and better
maintenance of waterworks d1str1bution systems;

d. - Decreased ratio of PNA personne1 to consumers

"By enhancing and expand1ng funct1ona1 skills and
introducing improved management and administrative
procedures, thereby enab11ng reduced staffing Tevels;

e. Reduced capital COStS.

Through the introductibn.of-]bwer cost plant designs,
development of groundwater sources, and application of
improved selection criteria; and

f. Reduced.Operating‘andvmaintenance (0&M) costs

By improving p]ant“levé] 0&M, thereby decreasing plant
down-time, equipment repairs,-and fuel costs.



4,  Outputs/Inputs

The following discussion represents a brief summary of the
major outputs and ‘inputs to the Project. The Project is further
described in Section IV-D. and Annex 8, Project Design Summary - Logical
Framework, The Framework indicates the relationship between Project
activities-and outcomes, and identifies the key assumptions which are
1ikely to influence Project success.

a. Training Systems Development

(1)

(3)

(4)

(5)

Staff of tne CMDT will be trained to plan,
implement, and evaluate a broad program of
training activities, Each of the 13 persons
assigned to 0T will complete basic,
intermediate, and advanced courses in training
skilis, '

In addition to acquiring training methodslogy
skills, OMDT training staff will receive
short-tarm training in the seven subject areas
considered to be most responsive to PWA's needs.
These include supervision, plant operations and
maintenance, leak detection administration,
organizational development and team huilding,
quality circles, public relations, and
construction. .

Training manuals will be developad and used for
each of the subject area training courses
identified above. .

During the Project, comprehensive skill training
in one or nore of these subject areas will be
provided to virtually all regional and plant
level personnel.” These skills will be updated
and upgraded.both through workshops and
on-the-job training.

A training information system (TIS) will be
developad and managed by OMDT. Using established
performance. criteria, employese performance will
be monitored and performance discrepancies
identified on a continuing basis. This
information will then be used to determine
training needs and.to pian future training
programs. -
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Both national and regional in-country
conferences/seminars will be held on a regular
nasis to review progress related to project
implementation, disseminate both administrative
and technical information, and to resolve issues
which moy be innibiting implemsntation. These
gatherings will serve as a mzans of chtaining
feedback from the field and will provide a
vehicle for making any modifications which may be
necessary,

Inputs to the Training Systems Development component
include both short and long-term local and expatriate consultants,
training aids, audio-visual equipment, resource materials, and office

supplies and equipment.

“b. Corporate and Engineering Planning

(1) Five and ten»year‘masteb plans incorporating

(2)

financial, management and manpower aspects of PVA
will be produced. Initia! plans, which are to bhe
updated periodically, will be completed by the
end of Preject Years {PVY's) G and 02
respectively.

Detailed annual operaticnail plans, the first of
which will be completed by the end of PY 02, will
be prepared and updated by PWA on an annual basis.

Training in corporate planning techniques,
covering organizaticnal mission and goal setting,
establishing priorities, developing financial
ptans, and allocating resources to design
construction, operation and maintenance
functions, will be given to the 5 parmanent staff
of the Planning Division. Skills will be
transferred through a combinaticn of on-the-job
(0JT) training and workshops.
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Engineering planning, most of which will be QJT,
will involve the preparation of four feasibility
projects in PY's 01 and 02, as well as the
development of a manual to be used to guide the
preparation of such studies. Follow-up training
will be given to each of the staff in PY's 03
through 04. The focus of this training will be
on the evaluation of alternative water sources,
especially as it relates to groundwater,

Inputs to the cerporate plianning activities include the
assistance of both focal and expatriate economist/planners and financial
analyst/planners. Inputs for engineering planning include the services
of experts in hydrology and hydrogeology. Equipment needed for ground
and surface water field training includes a drilling rig, service van
(water truck), borehole logger, resistivity meter, and other related

items.

€. Management and Administration

(M

(2)

(3)

Office policies and procedures concerning
intra-organizational communication, memoranda,
and documentation/records will be developed and
formalized in a manual to he printed and made
avaitable to key administrative staff at each
level of the organization. This manual will form
the basis of a.training program to be carriad out
for administrative staff at the central and
regional level,

A computerized billing system will also be
established in_the four areas where the
concentration. of PWA customers is the greatest.
In some cases, this may be a single Ragion, or a
consolidation of more than one Region as the
situation warrants. Equipment will be installed,
software prepared, and staff trained in each of
Regions included in the system.

Procurement and stores training, initiated in

four regions under the OMT contract, will be

extended to the other eleven PWA regions. In
all, 30 regional administration officers and 5
central-level procurement analysts will be
trained. A niodest computerized stores recording
capability will also be instalied.
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Existing performance criteria will he fioid
tested, and revised where necessary, for all
regionai and piant-level personnel. iHew criteria
will also be prepared and fieldtested for
central-level perscnnai,

New pprsonnel policies and procedures, cuovaring
all key arsas of personnel planning, auditing,
centracting, and administration will be dovaleped
and prepared in a written manual. Central and
regional staff concerned with personnrl
administration w111 be trained in the use of the
manual.

Inputs include technical asistance in the areas of
administration, commodity management, personnel planning, and job
classification. Five micro-computers and related software will be
procured for the automated stores record-Keeping system. Equipment,
software, and technical assistance will a]so be provided for the
computer1zed billing system.

d. Water Supply Engineering and Design

(1)

(2)

Under the Project, improved plant design criteria
will be ceveloped and 12 PYA engineers will learn
how to design and apply more cost-effective plant
designs and appropriate automation technslegy.
The new and/or modified design criteria will be
applied in three water treatment plants each in
PY's 01 and 02. Plants selected Tor this
training will be of varying size so that the
engineers will experience a range of conditions.
Follow-up training will continue to be provided
in PY's 03 through 04. On the basis «f design
criteria developed and the related fisid
applications, a comprehensive design manuai will
be developed. This will be completed by the end
of PY 02 and will be fieldtested in PY's 03
through 0% and modified as necessary.

Basic, 1nthrmed1ate and advanced training in
water supply. eng1neer1ng will be providerd fur 40
engineers., These courses will be designud to
both update and upgrade skills in thisz ares,

Each course will be conducted in two parts, with
field applications to be carried out hetieean
sessions, -

BEST AVAILACLE CCFY
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Inputs include a mu1t1~discipiinary team of consultant
engineers who Will be assemblied to assist with this training, most of
wnich will be carried out on-the-job. A small borehole drilling rig and

soil testing-equipment will be needed ¥or the practical training.

e. . Construction Supervision

{1) On the basis of a comprehensive list of problems
and recommended solutions, a set of guidelines
and checklists will be developed covering each
aspect of construction supervision.

{2} Ten central level engineers will receive training
in construction supervision. Training will cover
surveying, excavation, placing of concrete,
building erection, p]acement of equipment and
start-up, as well -as supervision skills related
to construction of new and/or modified plant
designs and well_ drilling. The newly-developed
guidelines and checklists will be fieldtested
through participation of these engineers in three
plant projects.to be carried out in PY's 01 and
02. The fieldtested guidelines and checklists
will then be used.to train an additional 25
regional level construction supervisors,

Training will be carried out in tws parts with
practical appiidations in betueen,
Local consultants in the. fields of mechanical,
gonstruct1on and electrical engine r1ngﬂw111 be engaged to assist with
this act1V1ty P

f.  Research and Development

Research activities will ba implemented throughout the
Project life., Four PWA engineers will be trained in research techniques,
and will pilot test and/or adapt new technoiogy related to plant design,
equipment, construction materials, instrumentation, and plant
automation. Training will be carried out on-the-job, with research
applications implemented both in laboratory and field settings.

Technical assistance will be provided by a research
design engineer specialized in the field of water supply. Commodity
support will inciude the equipment and materials needed for a lab-scale
pilot plant, water analysis, date-procesing equipment, and
automation/instrumentation studias.



Ge Innovative Activities

PHA is in a period of transiticn as the organization
seeks to establish itsalf as a fuli-fledged, financially viable state
enterprise. Efforts to achieve such Tinancial viability will require
more creative approaches to reducing costs and generating revenue than
have been used in the past. The purpese of this category of Project
activities is to provide PWA with the modest financial resources needed
to be able to experiment with some of these approaches.

Examples of innovative activities planned under the
Project are:

{1} Fieldtesting of smali loans for household
connections, repayable on an installment basis,
administered by PUA and/or through a commercial
bank; and '

(2) Use of commercial marketing and advertising
skills to help enhance PWA's image and promote
utilization of their services.

Specific activities will be identified and
dincorporated into each annual project implementation and financial plan.

C. .Relationship to the CDSS

The primary objective of the Project is to strengthen a major
institution engaged in delivering water to urban and rural areas. In
- this sense, the Project is consistent with Mission priorities which
‘v .emphasize longer-term efforts to address institutional, versus physical,
- constraints to development. The Project is also consistent with Mission
"iefforts to complement, wiers appropriate, 1arge investments being made by
‘other donors/lenders in physical infrastructure. Prime objectives of the

“i:Project, therefore, ars to improve management, transfer and upgrade

selected technical skills, and establish an in-house capability to carry
out the training functions necessary to maintain organizational
efficiency and effectiveness in the Tonger run.

The successful implementation of this Project is expected to
substantially reduce, and eventually eliminata, the need for government
subsidies for those waterworis owned and operated by PWA., It is
anticipated that the achicvement of financial self-sufficiency will
- enable PWA to attract the additional financial resources needed to
_..significantly expand population coverage. This emphasis on
' “organizational efficiency and self-sustaining growth is directly
responsive to the "Emerging lMission Strategy” outlined in the CDSS.
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D. Other Donors

The major dcnors to the Pl
Agency for Technical Coeperation (&
Cooperation Agency {JICA}, Each of
more aspects of institutional deve 13umenu within PHA, The centribution
of .these donors, and the specific rel atioﬂcﬁips to the proposed AID in
this Project, are describaed belew and in Table II-2

currently are IBRD, UNDP, the German
}3 and the Japan se Internat1ona1

IBRD

- The IBRD is by far the largest donor to the PHA. Under the
on-going $40 miilion Immediate Improvements Program (IIP), 125 existing
PWA waterworks will be rehabilitated and/or expanded. Tnhe Program will
finance the renovation and expansion of facilities, provide equipment
such as:pumps, motors, pfﬂddCui on and customer meters and chemical
feeders, expand distributien piped networks and service connections,
provide mobile equipment Tor construction, maintenance and operations,
and improve operaticns and maintenance,

: As is evident from the above description, the bulk of this
ass1stance will be used to finance physical improvements. As part of
this effort, PWA has entered into s contract with an engineering
consulting f1rm (Kampsax~Kruger) to survey the 125 waterworks and prepare
preliminary design and cost estimates for the repair work and/or plant
expansion required, Thus far, d2sign and cests estimates have been
prepared and submitted for 10 plants, although implementation of this
worX has not yet begun. '

, IBRD financing has also been p'0V1de to support efforts to
upgrade. operations and maintenance. Under the Operations, Maintenance
and Training Contract, PHA will receive 26 person-months of consultant
assistance to strenqtﬁen regional and waterworks level 0&M4 through
1mproved management, administration and reporting systems, and by
developing training programs for operating perscnnel. The Contractor
(Parsons, with a sub-contract to its wholly own subsidiary Engineering
Science) will review the 0&M oparational structure and procedures,
recommend changes. {including number and type of personnel needed),
develop 0&M maruals, and train trainers. This 16-month Contract is
scheduled to be comuictad by June 1385,

BEST AVAILABLE COFY
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UNDP

The UNDP. is providing technical assistance in the areas of
overall technical advisory services, corporate planning, and training
systems development. Under a seven-menth consultancy, technical
assistance is being provided to help the newly established Planning
Division establish an office workpian and identify data requirements.
Three months of technical assistance is also being provided to the Office
of Manpower Development and Training to help plan and organize the 1983
training activities. One full time senior technical advisor acts as a
liaison for IBRD and UNDP inputs and advises the Governor on all
technical matters. This input is scheduled to end in August/1984,

JICA

Under a proposed new project, the Government of Japan has been
requested to provide $5,000,000 to help establish a national training
center and equipment repair workshops. Some tecnnical asistance will
also be provided to help train personnal who will staff these facilities,
but the bulk of this assistance is for construction and equipment. This
project is currently under review by DTEC and, if approved, will start in
late 1983. )

a1z

Under a contract with a financial wanagemznt and accounting firm
(Coopers and Lybrand), GTZ has provided $180,000 to support several
institutional development efforts within PWHA., The contract provides
12 person-months of consultant time toc help produce a new organizational
plan and reclassify positions for the central office, design and
fieldtest improved financial accounting systems in four regions, and
assisted with preliminary efforts to develop a marpower plan. GTZ has
received approval from DTEC for a proposal for follow-on asistance to PUA
. to build and equip water quality laboratories. Consultants will also be
provided to help set up the laboratories and train PWA staff. This
project will be carried out from 1984-86,

" Relationship to Other Donor Activities

In general, the activities described above represent only the
initial steps required to bring about the necessary institutional changes
in PWA. To a large extent, therefore, the proposed AID Project wilil
provide the financing needed to continue, expand, and/or supplement
efforts whiich are already planned or underway.
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Efforts be?ﬁg made under the GTZ/C&L and IBRD/Parsons contracts
to establish position descriptions wiil be very useful both for manpower
planning and training system development purposes. These descriptions
will provide the basis for determining what the skill training needs are
for managers, supervisors, technicians, and plant level operating
personnel. Preliminary efforts by C& to assembie data related to
manpower planning will also facilitate the implementation of AID-financed
activities relevant te the development of comprehensive medium and
long-term manpower plans,

.. AID financing will a]so enable the new financial management
procedures, which have been developed under the GTZ/C&L contract and are
currently being field tested in four regions, to be expanded to the
remaining 11 regions. Efforts will also be made to expand the management
information system financed under this contract to include non-financial
aspects of plant operations. :

The proposed Project will also build upor GTZ and UNDP
a551stance to the newly established Office of Manpower Development and
Training. .Thus far, staffing needs have been identified, a f1rst—year
training plan developed, and som2 training materials p]annedu A
small-scale effort is also currently underway to train regional trainers,
technicians, and plant operators. Under the skill training component of
the proposed AID assisted Project, this effort will he expanded to all
PWA regions. The AID assistance will continue efforts to train OMDT
staff and build within OMDT an on-going capacity to pian, inplement, and
evaluate a comprehensive set of training activities,

_ JICA support for the construction and equipping of a training
center and maintenance repair workshops will also complement training
efforts proposed under the Project. Although much of the AID-financed
training will be carried out on-site (e.g., at the central or regional
headquarters or at selected waterworks), the availability of a
fully-equipped training center will be useful for certain types of

training activities. Fully equipped maintenance vorkshOps will also
provide an excellent setting for on-the-job training. It is not
anticipated, nowever, that the lack of thesa complated facilities will
seriousiy inhibit the successful implementation of this Project.

As discussed earlier, the proposed GTZ assistance will focus on
the installation and upgrading of regicnal water quality laboratory
facilities. Technical assistance 1s proposed to help train the staff of
these facilities, with some portion of the time devoted to improving
water quality monitoring procedures at the plant lavel. For that reason,
the prOposed AID Project will not 1ananuﬂ equipment and consultants in


John M
Rectangle


the field of water quality surveillance. The Project will, however,
support efforts to improve water treatment practices at the plant level
as part of the overall effort to upgrade operations and maintenance. To
the extent that GTZ consultants are involved in plant level activities
related to water quality, it will be important to ensure that there is no
duplication of effort.

In sum, if managed properly, AID assistance and the resources
described above should be mutually supportive. It is anticipated that
the Project Executive Committee will play this coordinating role.

Because certain AID-financed activities will build upon current efforts,
it will be important to ensure that ?roject consultants are knowledgeable
about activities to date and, to the extent that timeframes overlap, that
they work closely with other donor-financed consultants. Finally,
because of the potential role of JICA in the training field, an effort
must be made by PWA to ensure that these inputs complement those to be
financed by AID.
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III. Summaries of Analyses

‘A, Economic and Financial Analysis

Since several donors are providing tecanical assistance to the
PWA, some of the benefits expected from the AID project may be "joint
products,” i.e., improvements that will result from the interactions
between inputs from more than one assistance activity. In the analysis
of benefits below {see Annex F-1 for detaiis), cost savings and other
benefits attributanle all, or in part, to the AID inputs have heen
identified as well as possidie.

The engineering planning, contracting and precuremant
improvements are ccnservatively estimated to enable the PHA to achieve
its capacity expansion over the next 10 years at 10% lower cost than it
would face otherwise. Similarly, 0&M expenditure savings are expected to
run around 10%. Assuming the annual savings in both categories rise
gradually, they are projected to total around $39 million over the
ten-year period, and would be reflected in a 15% reduction in the cost
per unit of water delivered. Compariscn of the discounted present value
of these savings with the present value of project costs yielids a
benefit-cost ratio of 1.87, and an intarnal rate of return of 40%.

The above analysis is conservative in several respects: (a) it
excludes cash flow benefits to PYA expected from improved charge
collection; {b} it excludes financial {and economic; benefits expected
from the reduction or eiliwmination of plant down-time; (c¢) it makes no
estimate of the financial (and implicit economic) benefits from extension
of delivery from existing plants now operating (on the average) at 45% of
design capacity; and (d) no effort is made to guantify the value of the
health bepefits from the increases in population served or by
improvements in water quality. Finally, basic institutional
ctrengthening of the typa to be providad snouid continue to affect
cost-saving and other benefit flows much longer than the 10-year period
used in the analysis.

While these excluded benefits are real, estimates of values (and
the reiative contribution of the Project to the genaration of these
benefits) would he very difficult to make and are more in the nature of
illustrative magnitudes, and would serve only to move the benefit-cost:
relationship further in 2 positive direction.

NHotwithstanding past losses arnd requirements for subsidation by
the RTG, an independent January, 1983 review by the Gffice of Finance of
USAID/Thailand reveals that the financial trend at PHA is positive. In
order to ensure that the financial situation furthier improves, PWA has
requested AID assistance for an institutional building project to include
technical assistance and training activities as weil as limited commodity
procurement. Considering Thailand's relatively streong econonic



performance and limited grant funds available fo the Mission, USAID
offered deveiopmant loan assistance o PWA on standard AID ferms, which
is acceptablz to PYA. Adequate assurance of loan repayment is
strengthened by the RTG's wiilingness to sign a full repayment guarantee
agreement. PWA views the AID offer as attractive given that the needed
funds are not available to it on grant or comparable concessionary terms
from other funding sources. The PUHA does not normally borrow for such an
institutional activities at commercial lending rates.

8. Social Soundness

1. Beneficiaries

The primary beneficiaries of the Project will be the
present consumer population of PWA. The improved operation, maintenance
and management of PWA facilities will ensure these consumers of higher
quality water a greater percentage of the time. The secondary
beneficiaries will be-that portion of the popuiation who are not now, but
wino could be, served by PWA systems due to the improved management and
financial procedures anticipated under the Project. A tertiary group of
peneficiaries will be persons connected to PWA systems to be developed in
the future.

2. Social Feasibility

For some years, the RTG has accepted the philosophy of
delivering water to the individual home rather than through public
standpnosts. Given that this fundamental philoscphy has been adopted, the
task then falls to the PYA to provide this service. With, on the
average, only about 50% of the potential consummers connacted in PWA
servica areas, it appears that measures taken to increase the connected
population will be in keeping witnh this accepted philosophy of service
delivery. Analysis shows that the initial connection fee chargad by PYA
is a major deterrent to increased coverage. This project will examine
this issus and identify appropriate strategies for overcoming this
constraint {e.q9., by pro-rating the connection fsze over a lorg period of
~time and waking it a part of the monthly bill). Similar solutions will
be explored in an effort to increass the number of homes being served by
PWA direct hook-ups.

2. Impact on Women and Children

Women and children are the primary carriers of water in
Thailand. In certain areas, this task can consume several hours a day.
It is anticipated that this Preject will improve the reliability of piped
water services in areas serviced by existing plants, and increase the
number of households connected to PWA systems, thereby reducing the
amount of time spent drawing water. To %he extent that this time is
reduced, these women and children will have additional time for other
more productive pursuits.
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Yomen and children also bear the brunt of the water-related
morbidity and mortality in Thailand. Although the impact of this Project
on such health indicators may be indirect, we dc believe that the
improvements in plant level operations and maintenance will lead to
increased access to piped water and improvements in water quality. This
increase in the quantity and quality of water used for personal hygiene
and consumpticn is expected to lead to improvements in health status.

Currently, about 20 percent of the PWA workforce is
femala, To date, little opportunity has existed for career advancement
and few women perfori managerial functions within the organization.
Under this Project, it is expected that a substantial portion of these
persons will receive training, and therefore the opportunities for
increased responsibitity and promotions wiil be enhanced.

c. Technical Feasibility

Developing. the inhouse capability within PWA to carry out its
own institutional development {ID) programs is feasible. Recent efforts
in existing projects have evaluated institutional development needs and
have suggzsted possible ways of meeting these needs. In addition, in a
recent team building wcrkshop®, PWA staff{ develcped an action plan to
move ahead with these efforts. Thus, the interest and basic commitment
needed to plan and implement such activities already exists.

Tha training and institutional development technology selected
for use in this project has heen in plaece in organizations similar to PWA
for some time. Basically this approach involves a two-step process
whereby OMDT and other PWA counterpart staff obtain bath training and
technical skills, and then subsequently become trainers capable of
transferring these skills to others within the organization. A detailed
description of the steps in this process is given in Annex F-2.

Two important aspects of this approach ars: (1) the ability of
the consultant to "work with” the client, and (2) the ability of the
clieat to absorb the naw skilis and incorporate them into the day-to-day
work of the organization. This apprcacn requires constant monitoring at
aach step of the process to ensure that these skills are actually being
transferred., Just such z process will be used in this project.

The fact that the 0MDT has already started to use the training
and ID technology cutlined for this project is indicative of the level of
interest and commitment to this approach,

* “A Yorkshop for the PWA of Thailand - Team Building for Management",
Hov. 1982, WASH Field Report MNo. 63, January 1983. WASH/AID,
Washington, D.C.



D. Administativze Feasibility

PWA, which was formed in 1375 by consolidating parts of two
different agencies, is still expesriencing somz internal conflict and
confusion from this consciidation. In response to this problem, PHA has
recently adopted a new organizaticnal structure and is currentiy
upgrading its operations.

A senior PWA official with the rank of not lower than an
Assistant Governor as the Projeact Director and another one as the Project
Hanager will be rasponsible for the management of the Project. The
Project Manager will be supported by an administrative officer and other
PWA Project support staff. In addition, the consultant team leader will
assist/advise the PWA Project Manager in directing projsct activities., A
PWA Executive Committee (composed of all Deputy/Assistant Governors and
selected office directors, with PYA Goverpor as its chairman, and PUA
Project Manager as its secretary) is proposed in the Project to help
resolve any conflicts and ccordination problems which may arise from time
to time,

- The procurement of professicnal services and project commodities
will.be handled by PUA contract and procurement units under the Assistant
Governor - Administration in consultation with the PHA Project Manager
and Project-funded consultants. PWA has recently gained considerable
contracting experience through the procurement and administration of
three large prefessional service contracts over the last two years., The
Project proposes. technical. assistance to upgrade PWA contracting and
procurement operations. Other donor-assisted activities pilanned or
currently underway wiil alsoc enhance FWA's ability to administer and
direct institutional development activities in the future.

Briefly, it has been determined that (with the existing and
plannad inputs) PWA has the administrative capability to execute the
Project and tihat the propcsed implementation plan (Section IV) is
workable.

E. Envircnmental Analysis

Because the proposed Project falls under the CFR 215.2(c)
Categorical Exciusion relating to Education, Techmical Assistance, or
Training Programs, no.Initial Enviroamental Examination or Environmental
Assessment is neaeded.
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Feo gelationship of £valuations -and Policy Papers to Proposed Project

1. Fotabie Hater Zroject Evaluation

The
is Report Mo, 3, .g*1biﬂd ‘inA Pothol° Water Pr01gct in Rural Thailand",

ant
released in May 1330, Althaugh this evaluation found the vast majority
of waterwar! ha fi;x‘§0ﬁ~ﬂ,, in most cases cperations and maintenance
was poor. arge extent, this was found o be due to poor

supervision, reguent preventive maintenance, and generally poor
~management zt the plant jzvel. Plant designs and construction
techniques, though technically sound, were found to be essentially
transplants fraa the U.S., 'itﬁ l1ittle apparent effort made to modify
designs to roduce casts.

"l"

Despite these problems, piped water was found to be highly
valued by thes2 served by fhw 2] ystemsc Indicative of this was the fact
that rurai fanl]aes Jerc'founi to be paying mere for piped water than
their urban counterparts., [any communities, largely on their own
initiative, had installed household conncct1ons and meters, and hired a
local plari manager/operator.. Users of the piped water a1so perceived
substantial economic benefits. primarily as it enabled them to grow
vegetables and raise smali ani imls mere eas i1y

he nositive ard negative findings of the Evaluation had a
b
) .

direct impaat ootir on the {5777al decision to undertake this Project, and
on the subsaguent project dosign,  In response to the deficiencies noted
above, a mijor =ffort will bz made to improve supervision, operations and
maintenance, and cost-effectivaness.

”

o Relevant AID Poiicy Papers

Tha foilouing AID Poiicy Papers contain quidance 4h1ch is
particularly relevant to the wroposed Project:

(1} fnomestic dater and Sanitation Policy Paper
{2} Health Azsistance Policy Paper
{3} Teveloomant Training Policy Paper

(1 Tnstitutionzl Davelopment Policy Paper

BEST AVAILABLE COPY
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The major objective of the Project is to ennhance the
ability of PYWA to "plan, design, manage, operate and maintain water
supply systems under its jurisdiction”. This wili be accomplished
througn the transfer of skills. in each of these areas, using the services
of both local and expatriate consultants. These skills will be
considered to have-been successfully transferred if the PWA is able to
adequately perform these functions after the assistance is withdrawn.

Corporate planning activities to be undertaken will help to
establish technically and financially feasible operations and expansion
targets for PWA, and will lay out medium and long-term investment plans
‘which are consistent with PUWA's mandated gcal of financial
self-sufficiency. The Project does not provide financing for physical
infrastructure or recurring operational costs. About 50 percent of
Project financing is :for technical assistance, with the remainder for
commodities related to training and research activities.

' Although PWA designs and manages the waterworks under its
jurisdiction, private contractors are used for ail construction and
development of water sources (e.g., driliing of production wells). For
~sound financial reasons, PWA does not intend to develop an in-house
capability to undertake such work, Instead, they are seeking ways to
improve both the cost-effectivenass and quality of work for which it
contracts. Tnis Project will help PWA managa thess private sector
resources more effectively.

5 F1na11y, PWA has been encouraged to become less
centralized, both with respect to management responsibility and the

" placement of key technical persons, It is anticipated that this Project
will be supportive of efforts already underway by enhancing the ability
-of regional and plant level personnel to manage the waterworks under its
Jurisdiction more effectively.

‘ In sum, the proposed Progect is considered to be consistent
' W1th the policy guidance contained in the Papers listed above,

IV, IWMPLEMENTATION PLAN

A. Project Organization

A new organizational structure for PHA has been approved by its
Board and the Ministry of Finance (AOF) see Chart IV-1, since
June 1983. The Project organization is shown in Chart IV~2.
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A1l Project activities will be directed by the Project Director,
a senior PWA official with the rank of not lower than an Assistant
Governor and the Project Manager. Tihe Project Manager will be assigned a
full time administrative officer and adequate support staff and will be
assisted by Project funded contract personneil, including a full-time Team
Leader with a strong corporate pianning/management background and
experience in the water supply field. All Project inputs and activities
“will be coordinated by the Preject Manager's Office in consultation and
with assistance of the appropriate PYWA office, department, units.

A Project Executive Committee (a condition precedent) will be
appointed by the PHA Board and is expected to be made up of all the
Deputy/Assistant Governors and the selected office/division heads. The
PUA Governor will serve as the Committee's chairman, the Project Director
as vice-~chairman, and the Project Manager as its secretary. The
Executive Committee will meet regularly to assess Project progress and
help resolve any conflicts and coordination problems which may arise
within PWA during implementation. The USAID Prsject Officer and
Consultant Team Leader may be invited to attend the meeting of the
Project Executive Cormittee in order to ensure smooth Project
implementation.,
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g, Prcjects.COHSUTtants and PWA Counterparts

The.key‘conSuTtant staff to the Project include a Team Leader, a-,--

hurian resource. development (HRD) training specialist and a series of
intermittent consultants, both U.S. and local, for periods ranging from a
few weeks to more than a year. - A total of 181 person-months of Y.S. and
445 person-months - of local consultant effort is anticipated under a host
country U,S. /Tha1 contract1ng arrangement.

The Team Leader will be responsibie for managing all contractor
activitias., He will be.responsible for arranging contract funded inputs
on a timely basis. -He is-expected to be someone with a great deal of
corporate planning/management background and experience. The Team Leader
will serve as a counterpart to the PWA Project Manager, He will assist
PWA leadership in policy formulation/corporate planning leading to the
developnent of PWA as a viable organization,

The HRD training specialist (assistant team leader) will be
responsidlie for guiding the human resource development and training
inputs to the Project. - As such, he will be responsible for orienting and
advising all consultants-in skill transfer technology and consultation
skills. In addition to this role, the assistant team leader will serve
as the urimary consultant to the Director of the Training Center or OMDT
working in a counterpart relationship for the development of the
department and provide substantive skill inputs in the areas of training
technology, training information systems development and task analysis.
The skills required for the position include broad based exparience in
traiiiing systems development, training of trainers, consultation skills,
organizational development, management training and skill training
approachzs., Substantive overseas training experience and demonstrated
management and supervision skills are essential.

The intermittent ‘consultants will be responsible for
transferring technical skills to the staff in the various departments in
which Project activities occur. The specific skill areas and the related
activitiws are outlined in the Summary of Consultant Labor Estimates
(Annex E, Table E-3). The primary task of each consultant will be to
train kis or her counterpart(s) in the course of carry1ng out their
respective work assignments. This will be accomplished in a variety of
ways, depending_upon the nature of the Project activity. 1In some
instances, the consultant will provide a structured learning experience
such as a workshop; in.others, the consultant will join with PYA staff in
solving a particular work prob]em (such as the develcpment of alternative
plant d=signs, or preparation-of a corporate plan). In these cases, the
consultant will function virtually as a PWA staff memver, transferr1ng
skills by on-the-job training.
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The Project Manager and the Consultant Team Leader will be
directly responsible for ensuring that the desired services are performed
in an effective manner. It will be the responsibility of the heads of
the recipient office/department/divisions to define the scope of work and
the level of effort reguired from the consultants. The Team Leader and
the Project Manager will review, with the Project Director’s concurrence,
the scope of work prior to bringing a consultant on board. The
responsibilities of each consultant(s) will be clearly understood prior
to assigning these personnel to the requesting organizational units.

It is the responsibility of each PWA Project counterpart and the
consultant to keep the Project Manager and the Team Leader informed of
work progress until the task(s) assigned has heen successfully
completed. The Team Leader and the Project Manager under the
direction/supervision guidance of the Project Director will try to
resolve any problems that may arise between the consultant and PWA
counterpart official(s). Unresolved personnel problems will be brought
to the Executive Committee for guidance and resolution.

C. Procurement Plan

1. Technical and Professional Services

The technical analysis prepared (Annex F) recommends that
most external professional services will be provided by a single, long
term (four-year) profaessional contract. This professional contract will
not necessarily include any local professional services reguired.
However, the Team Leader will coordinate the work of local consultants
nired independently under separate host country contract. Because of the
length of the Project, the contractor will be permitted, with the
approval of PWA, to sub-contract in order to ensure that the appropriate
breadth of skills is available. Where possible, PWA intends to tap the
expertise of other state enterprises and/or pub11c universities to meet
short-term consuiting requirements.

Professional services to be procured include human resource
development skills, training skills, engineering and engineering planning
skills, construction management skills, personnel administration skills,
corporatz planning skills, technical research skills, and waterworks
operations, maintenance and management skiils. Approximately 473 months
of professional services and 156 months of support services will be
required.

The successful contractor will maximize the use of Thai
expertise in staffing the Project. Table E-3 (Annex E) indicates the
type of consultants needed for each program area and the specific task
required. In addition, the table indicates the mix of local and external
talent required.
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The major professional servicas contract will be procured
from U.S. and local professional service firms under a joint venture or
prime/sub-contractor contracting arrangement. Professional services will
be procured using a negotiated procurement process (Request for Techmnical
Proposal - RFTP) following A.I.D. host country contracting procedures.
PUA will develop the Project's terms of reference and an RFTP
advertisement and forward these to USAID for review and approval. lpon
USAID approval, PUA will pubiish the RFTP, and establish a RFTP
deadline. Following the receipt of proposals, PWA will evaluate the
proposals, in consultation with USAID, and will select the proposal which
best meets the terms of reference, Project needs and other
considerations. Utilization of minority and/or Section 3(a)
small/disadvantagad firms will be encouraged. PWA will then negotiate the
final contract terms and, with USAID approval, award the contract.

2. Commodities

Table E-5, Annex-E, contains a preliminary list of
equipment and supplies that are needed in support of tha Project. A
detailed and final 1ist of commodities will be developed by the Project
staff in consultation with the respective PWA officials.

The source and origin of all loan funded commodities is
expected to be the U,5. or Thailand, or countries included in A.I.D.
Geographic Code 841, with the exception of Project vehicles and a water
truck for which the source/origin is Japan/Thailand. Host of the
equipment and supplies is expected to be procured in Thailand. The
source and origin. of all equipment and supplies is also identified in
Tabie E-5.

PWA's Procurement Division, supervised by the Assistant
Governor for Administration, will be responsible for the procurement of
all commodities. PWA's standard procurement procedures will be used
provided these procedures are found, upon review by USAID, to be in
accordance with AID procedural requirements. Procurements are subject to
appreval by USAID.

D. Impiementatidn‘Schedule

An iilustrative implementation schedule is proposed in
Charts IV-3 and IV-4. The first chart summarizes the Project approval
and the Project start-up processes by activity and the Tatest possible
anticipated completion dates. The second chart details tasks/activities
under each Project component, the targetted PWA unit, assignment of



responsibilities and a tentative schedule. Project Year 1 begins when
the Consultant Team arrives. Considering the diverse nature of Project
activities, it is assumed that the actual implementation approach
(tasks/activities or sequence of events) may .vary from what is proposed
in tihe schedule. The financial plan for the Project is based on this
implementation schedule.

Chart I1V-3 ,
Implemantation Schedule: ?Pre-Project Activities for
PP Approval and Project Start-Up

Activity Responsible Completed by
Agent Month/Nate/Year

PP Authorized USAID 3-23-84
CN Processed USAID/AID/Y 3-21-83
PP Approved PHA/NESDB/RTG 2-15-84
Loan Agreement Signed USAID/?HA/HOF 4-15-84
First P.I.L. Issuad USAID 4-20-84
RFTP Prepared PYA 4-30-84
RFT? Approved PHA/USAID 5-15-84
RFTP Advartised PUA/AID/N 5-20-84
Initial CP's Satisfied PHA 5-30-84
Additional CP's Met PUA 5-15-84
RFT? Deadline Bidders 7-20-84
Proposals Evaluated PWA/USAID 8-7-84

Contract Negotiated BUA 8-30-84
Contract Approved/Signed USAID/PYWA 9-15-84
Contractor Team Arrives Contractor 10-1-84

PACD USAID/BUA 3-31-89
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CHART 1V-4- INPLEMENTATION SCHEDULE

. ) RECIPTERT "RESPGHSIBLE YEAR § YEAR TYEATT e 9
ACTIVITY OFFICE TARGET AGENT (ARTER (WARTEN 6’(\!!‘\! TER QUARTER
: 11213543 3121314

1]2)3f4f1]2]3}a

I. Training Systems Develcpment

A, 0'DT Administration

1. Develop admin, procadure oMDT staffr 13 Assistant Team YARIRARA
for program management to . : Leader for IRB
frclude: forms & records for S ,
training prograns, progras '
vlanning charts, deparimental - . .
records . . !

2. Develop and undate staffing OMDT staff 13 " # X % 9
plan .

3. Conduct and develop depart- OMOT staff 13 ¢ | % b4 % X
mzntal, off site, team buildling i
\r'urkshou twice per yaar for each
project year -4 days each. : =

Train staff in weeting OMDT staff V13 " ARIRIRAPA RS R A RS R R R RS RN R B
proced ires, group process, and .
comnunication skills

i. Conduct G-week training in basic OHDT staff 13 wo intermittent Al A
training methods. {to be ' Training Spectalist,
conductad in 2 parts - four Gne external, one
weeks 2ach) Thatl with Asst,

Texm Leader for NRD

C. Conduct 8-veek training fn OMDT staff 13 " AR EE
intermediate tratning methods.
Training follows the pattern
of B above

i, Copduct 4 weeks of tvafning In 0HOT staff 13 " ' %
edvamced training methods based ’
upon a needs assessment of staff
shiils

Z, Conduct twe subject mattor and . Consultants:
wmatarials developmant workshops
of five days each in the fs]lo.v!ng
areas:

1. Supervision OMDT mgt./super- 4 2 URD Managemant R x|
' visten trainers . Tra!r)ncr's (Thai/
Ext.




IV-4 (cont'd)

AJDD F7EZVIIVAYV LEFE

HE{I N RESPONSIBLE YEAT T TVEAT ¢ YA J YEAT
ACTIVITY GFFICE TARGET AGENT tUARTER GUANRTLY qantTe QUARTER
) Vi2|3gaprfajajajajaliataiafefafs
2. Plant 0&M CHoT O3H trainers 4 Technical Train- b 13 !
frg Specialist .
3. Adulnilstrative skills OhoT admin, 4 Adain Consultant " %
trainers :
1. Qreznlzaticaal cdavelopment CHOT mgt, /super- 4 IRD hanzavrent ¥ o
{team byilding) vision trainers Traiper :
B, Szles amd publie relaticns OMDT adnin, 2 PR Speciaiist 1X ) bt
: tratners {Thatl) . : :
€, fuality clrcie technique OndT wgt, /super- 4 2 M3 Training ¥
: : vislon trainers Specialist
_ {Thai/ext.)
fevelen training materfals and CHOT staff 15 OHoT Staft/
manuals for use {p skil} trafning Consultants
progian. {11sted above)

11, Trafning Information & Training | '
Planning : H .=
ranatn . =
A, Review plant 0%M perfeormance Training staff, 13 Assistant Team A | '

data 3 task analysis - update oMY Leaders for IR0
as neadad 4 Local HIRD
Training Special-
iet {that}
G, Raview performance data end task Training staff, 3 " X
analysis conducted by admin, con~  OIDT : .
suitant {See VI-A below)
C. Levelop performance standards " ! ¢ N X
summary from all data in AXD
above., List by Job category
D, Sat up data sheets for recording " " " 4
training {nfoimation
E. Survey plant, regional and central . “ v iyl y "
training needs
F. Develop skill training program . " " A% e ¥, X
for A-E above. Update as needed :
each year - - ’
v
| | |
' *




IV-4 (cont'd)

TECTPIENT TESPONSTGLE YEAR T YEARZ TeAr J CYEAID 4

ACTIVITY OFFICE TARGET AGENT ' (UARTER QA TEW QANTER QUARTER
o : . ) i 112131412134 viz2iaj4)vt2fl
PIL, Ski1Y Training Program : ' .
A. Team building-top managament
1. Develop team bullding workshop Consultant NND ' X
for top management: survey needs, Assistant Team
design & arrange workshop Leader/0IDT i
Hanacenent Training !
Speciallst (thal) i
' 2. Carry out 5-day team bullding Central office 25 " ' * E bt roo® X
workshops for top management heads, deputy . .
and assistant ) i
governors ' : i
3. Team Luilding For regional staff : ' ; _ ' a : . i i
. ' . ! !
1. Develop five-day team building Key reglonal 20 Consultant HRL % i ' !
vorkshop and pilot-test for staff, plant : Assistant. Taam i i
on2 ragion managers . . Leader/cHOT/HID i
. . Training Speciallst ! '
{Thal) TR
. i s . 'v Y
2. Corduct ong team bullding work- " 200 " Y RITE R 7\{"(5" ”‘; Sl
shop per year For each regienal ‘ ! H
office g |
G. Quatiiy circle piooran ‘ é J ’
V. Levelep quality clrcle - 0'0T management 4’ Consultant ilRD S '
appreach, datersine needs, tratning staff Tralning Speciallst ' :
design. format and process, & OMDT MHanagement ' ' ; i
tirafn OMDT staff in how to . Traindfng Staff ;
conduct : o : ! |
2. Pilot quality circle approach Katerworks level 52 " b I i !
in cne region staff & reglonal h '
. . of fice staff _
3. Carry out quality circle " 250 OMOT Management RIXERIRT
. program {n five reglons -+ Training Staff l '
: _ ; i
4, Expand quality clrcle program b 750 " )‘.i XA AR RN
to all remaining regfons - : : i | i :
' !
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RECTPIENT - ReSPONSTDLE YEAT R
ACTIVITY OFFICE TARGEY AGENT QUARTER
3] 4
N, Management skills
1. Develop & pnbt supervisery Regienal 15 Consultant:
sk111s seminar (1 reglon} suporvisory staff, Hanagement Training
Specialist &
Of0T Staflf
~ 2, Ianlement 20 supervisory skills Peglonal & cen- 250 OHDT Suparvisory ARy X
workshops In 14 reglons tral supervisory Trainers
staff
E. OM% skills
1. Technical (Irsluding Teak Regfonal 0’1 staff 20 Consultant:
ditectien): Develop & pilot O Technical Training
workshop {1 raglon) of 5 days Specialist/0OHDT Staff
2. Conduct 10 TOT workshops In Regional 08M 225 00T OLM Staff
034 of § days each staff
3. Conduct on-the-jJob training In  Plant 0&M + 875 Regional Tralning KiX
: 04N staff Coordinator with
TOT Graduates
!
F. Mdministrative skills S
. ()
1. Develop & pilot admin, Pegional 5 Conzuliant: .
workshop in one reglon admin, staff Admin, Trafner
& OHOT Admin,
Trainers
2. Conduct 10 TOT workshops PHA reglonal 50 OHDT Adwin,
in admin, procedures Trafners
J, Conduct on-the-job training in FWA reglional/ " 400 Reglonal Traihlng % LS B
administrative procedures plant admin, Coordinator with
. staff ' TOT Graduates
G. Public Relations/Sales
1. Develop & pilot public rela- Plant bill 15 Consultant:
tions/sales workshop (1 region) collectors, FR Public Relatfons
staff Speclalist &
OMDT Staff
2. Conduct TOT workshops for Publ. relatlons 15 oHDY admln'.
reglonal staff reg'onal staff trainers, MR
: Specialist
3, Conduct OJT in public Pegienal/plant 300 Regional Tralning %R
relations and sales staff Coordinator with

TOT Graduates




IV-4 (cont'd) _
RECTPTENT RESPONSITLE TYEAT T VEATZ YERU T T VAT

ACTIVITY " OFFICE TARGET AGENY (ﬁll‘l!l‘{ll AT QUARTER GUARTER
' : Vi2jatatnalajaqrvy2lslaypiyalalag
1Y, Corporate {7anning :
- : [
A. Bevelop corporate plans Corporate plann- 8 . Consultants: AlIATALZ R IR %%
for 6 4 to 10 years to include tng stalf Team Leader
the following elements: _ - Economist Plannar

. Fin. Malyst/Planner
. Corporate goals
. Financial plans
. Administrative and
organizational plan

B, Develop manpoweit plan OHOT counterpart 5 Hanpower Consultant ISESRARS

and staff with 0MeT-Manpower
staff
C. Cevalop yearly operational Corporate Planning :
pians ) . staff snd PHA Unit lleads
V. Develop undt, departmental and  Regional directors 15 Departrental Haads VIV AR AR IR RE X Ry R % 2] x| %
regional work plans which Offfce and unit heads 10 . '
specify goals, cbjectives, Division chiefs 6
taske, responsibilities, and ADeputy and Asst. 4 !
resources needed ] Governors) o _ by
’ |
U. Update master corporate plans " Corporate planning & Corperate Planning ALAPR P RIRE R X %
(A.1-4 above) staff Staff Consultants
¥, Engingering Planning
' A. Feasibility studics: conduct Engfneers in 12 Consultants: “inlwlrlrintivix
four project feasibilfty studies waterworks lydrologist 2 . | ;
{2/year) deveiopment & Hydrogeologist/ !
) planning divislon Engintering '
Planning Staff
0. Deveicp feas{h{lity study pro- " 12 EES

cedures, chack 1ists and manuals

C. Conduct OJT follow-up training. o 12 "

Yl.-Administration

A, Office and Comurniication Procedures

V. Survey current procedures for Adnipistrative 3 Consul tant (Admin/ . Wi x
inter~office communications, div, chief & systems) with
f11ing, documentztion of activi- staff o PHA Team .
ty through memos and office : ' s [
procedures at the reglonal and ~ OMDT admin. _ 2 ‘ ’ 1

- central Jevel - tratners
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’RECIPIENT . RESPOHSIELE . YEAR T | YEAR ¢ YEAT 3 R AK)

ACTIVITY . OFFICE - TARGEY AGERT . (UARTER QA I'EW GUARTER (TUI\!HER
' dl2|3jajfafajagriz]slafatla
2, Develop procedures, check lists, " 3 Consultant %% :
precedures, and recomsendations with PHA Team
for all of 1 above and compile 2
into adinin, handhook
3. Conguct ski11 training for {Sea skin ' OHDT Staflr . Xl i | Rfn]x|{®|x
admin, offfcers and office tratning adminls- . '
heads : tration}
« Procement and Stores
1. Revlew procurement and stores Procurement i Consultant with 212wl
srocedures and vpdate where analyst PHA Torm ) ‘
necrssary OHOT admin, 2
- trafner
2, Deslgn workshop fn updated " Consultant 2| %
procurement and stores : {Procurament and
procedures Stores Spaclalist)
with PHA Team
3, Cundict workshop of Reglonal admin, ' 45 " N Y,
10 days with OJT assigmments officers § agst.
procurement anatysts
4. Conduct follcw-up workshop of " : . b A
10 days for same group (3) :
« Contracting
1. Review PHA contracting Legal Division - Consultant A
procedures
2. Draft appropriate contracting " - Consultant, S
procedures/foimats _ - Contracting Staff ‘ ' . |
. Ruditing ' ' .
1. Review PWA avditing procedures Internal Audit - Consultant
2. Devis2 appropriate auditing o - Consultant,
procedures . Internal Audit
S © Staff ;
3. Conduct MJT/la)low-up " - Consultant . t | % " “ix
worksheps OHOT Staff' _ s SRR E NS )
Billings o
1. Revlew PWA b1114ng procedures Accountipg Div. - Consultant %%
" {Central and . .
fegional)
2. Davise corr.put.erized billing o - Consultant : % (v
system : :
3, Conduct OJT on use and ’ - Consultant . . : AR
aprlication of new bHillipg OMDT staff v
‘system , : |




IV-4 (cont'd)

RESPORSITUE YEAT T YORT T VEAS YIRS

RECTPIERT
ACTIVITY OFFICE TARGET AGENT - (QUARTER QIARTER qUAsIEn QUARTER
: ) : 11213[atv]2lalalr2j3]lag1f212
V11, Persennel System o o » .
A, Review existing performance Regional divectors 15 Consultant: } : b B '
criteria developed at plant and (Persomnel Plamning
reglonal Tevel and update vhere _ and Job Classificatlen .
necessary Speciallst) with PHA
: Team Counterparts
8, iievelop performance avaluation Personnel 5 ) " YR l
and performance review procedures officers : i l
€. Develop criteria for jJob promotion " i 5 " : . K%
D. Recomamend employee benafits " 5 " ' ' Y.
package : ' )
"E. Train personnel officers iIn B, C Personng) 5 " Y
and D above by conducting a 10-day offlcers & : ‘
workshop CMDT admin. tralner 1
F. Conduct 5 three-day workshcps Personael + 100 oHoT Trafner : A% X% _ % | %
t3 train supervisars in employes officers, OMOT wilh censultant’ ‘
perfomance review procedures adafn. trainers (Personnel Planning
. supervisory amd Job Classification
personnel Speciciist])
VIIL. Engineering - Deslon '
A. Davelop design criterfa for Tow onoT, B Consul tants: ALY AR IRERI® R
cost vater supply technology for Englnoering 13 Soils Engr, :
large, medium and small sizes & ) Structura?l Engr,
Arain engineers In process Machanical Engr.
Etectrical Eugr. )
San. Engr. !
' Mtomation Engr, i
B, Utflizirg above criteria, desfgn  ONOT, ] T Trlx]w]xfn]x
clants {large, medium, and sm;ll) Engineering t
€. Develep design manuals onoT, ' 1 o ’ EEER Y vx %R
o o Engincering i ’ - '
D, Field test design wanuals 0HDT, 1 ‘ * i xixixypxIinlkl|x
and conduct follow-up training Erglneering n . : : .
E, Revise design manuals . OHor, 1 " : . Xl iv{wlrnivn|xn
Engineering n ’
F. Develop and-conduct basfc water oMoT, 1 " . Al wlwlx
: supply engineering course, two Engineering 2 .
1-week courses with Intervening ‘trainees 10
field work _
’ G. Develop and conduct intervediate 10T, ] ® IR R [%X%
water supﬁly engfneering course, Engineering 3
two l-week courses with interven- 7 .

fng fiald work




IV-4 (cont'd)

: RECTFIERT RESPONSTOLE YEAIL YEAR TERT T Yefn d
ACTIVITY CrFICE TARGET AGENT (}JARTEN CIANTES FIAR JARTER
- 213141 vi21314]112 1123
H. Develop and conduct advanced oL, i o Wi %] x
water supply engineering course, Englincoring 3 )
two Y-weck courses with {ntervening
field work
Constiuction Supervision
A, Develop & comprahensive Yist of OHDT, 3 Corugulta!_lt: %
problems faced in general Censtruction 10 Construction Engr,
censtruction supervision Supervision Mechanleal Ergr.
‘ Electrical tage,
B, Develop guidelines and check Vists OMDT, 3 v X
for construction supervision Construction 1) 4
. Supervision
C. Fleld test guide)ines and check onoT, 3 " Al
Vists . Construction 10
: Supervisfon
B. Revise gulde)ines and check onovy, J " A%
1ists ‘ Construction 10
Supervision
E. Develop workshop on construction QDT 3. " YR
supervision Construction 10
Supervision .
F. Implement workshop on éonstructlon CHDT, 3 » X ®
svpervisfon in two parts of 5 days Construction 3 :
aach, with intervening field work  Supervision
trainees 25
G. Conduct task enalysis of well onoT, k| w wlwlwinln]x]|x
drilling and plant constructien Constructlen 3
sipervision for 3 new fypes of Superviston .
plants (see Y.A. above) _ l
il. Develop guidelines and check oMDT, 3 . el n] xix!xtx
1ists for supervisicn Construction 3
Srpervision : .
1. Fleld test guidelines and check oMDT, . 3 " LA EARSRIRARA
1ists for supervision Construction 15
. ‘ : Supervision l
J. Revise guidelines and check ohpT, 3 " i X X% [ R
Hsts Construction 3 | .
' Supervision -
. f .
. K. Develop workshop on construction MDY, . 3 " 'xix "X
supervision for well drilling Construction 3 P
and 3 new types of plants Supervision i
i




V-4 (cont'd)

RECIPIENT RESPONSIBLE . L YEAR TEAR T YEAR YEAR J CYEAIT 4

ACTIVITY : " OFFICE - TARGET © AGENT ) 9 qlqmm qmmr.rw UARTER QJARTER
R . Pl213]ajv)2lapapv)2lalaly]a]ats
l. Imp1ement workshop on construction OQMDT, K} ' " A % .
supervision fn two parts of 5 days Construction 3 '
each with Intervening fleld work  .Supervisicn
: trainees . 10
X. Rescarch
A, Set up research design program Research 5 Consultant w ' b b | b
and train research staff low : (Research
te conduct research in: : . : Applications - l
. : Engineer)
1. Plant dasign
2, Equfprrent
J. Construction makerfals
. 4. Instrumentation
5. MAutomation
6. Pumping systems
B. Conddct pilot testing of Research -5 Research Engr, KR RIRTA R R RA TR XX A% X
technology developad in resea"ch ) with consultant K -
design . ' assistance (Research
. . : Appllcations Engr,)
“C. Neview pilat-tests and conduct Research 5 . " ‘ R A pd X
follow-up QIT
- X1, ‘Ervaluatlun . A
A, Collect and update baseline data PWA Planning Div, 10 PHA ' Y I gpxl x| vyl x| x{vlx]%x]x]x
8. Select and contract for - USATD, PHA 1 - Project ' % %
evaluyation team . Manager . |
. . and USAID
C. Conduct evaluation T OPYA a 2 Evaluaticn . ¥ ¥
‘ I Team
¥I1 . Commodity Procurement _ ' ' ' |
. A. Reguest submitted and approved PUA Procurement : % | SR vl T 1 Ix
L . Division . 1 |
. . . 1
8. Procurement _ ‘ PVA Procurement : : RS % x'x IRIR XA X | 2]Af%,x
‘ Dfvisfon ' : !
© XIN., In-Country Seminars & ' : l
Conferences : . PHA o 20 omT . . 'X|‘A|K I eI ixdxle il zix

- 3y -
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£ Hondtoving and Evatuation Arrangements
1. itonitoring
Tha primary respons ibitity for managirﬁ Project activities
rests with the PUA PFroject Manager under the supervision of the Project
rfo

1
Director, Overall "Ocht rmenitoring functions will b

formed by the
on periodic
ywts, baseline
progress

a pa
PIA Projcot Executive Committes. This Committee will meet
basis tn assess Pro;ecn progress.  The PFOJECt—FE1ﬂL~U repe
and subsequent data will be used by PHA to monitor Project
towards its stited purpusn and goal,

Hormal USAED G/HPH staff is expected to be responsible for
monitoring Project activities. The Project plans, Project reports,
consultations with PYWA and other RTG officials, site visits, Project
baseline data and evaluations will be the USAID Project 2fficer's tools
for momitoring Project activities, A monitoring checkiist detailing
responsibitities within USATD will be developed by the USAID Project
Officar before the Loan Agreement is signed. Fifty percent of the
Project Officer's time is axpected to be devoted to +he task during the
first two years of Project 1mp1ementat1ono USAID will request technical
assistance from SAT/HEA/US as and when necessary.

2. Evaluaticon Plan

The PUA Executive Commitiee is expected o establish a
Project evaluaticn working group soon after the signing of the Loan
Agreement. It is the responsibility of the working geoip to establish an
evaluation plan for the Project. PWA is to submit its 2valuation plan
for USAID review and approval,
The Project evaluation working group?s ta;? will he to
nstablish indicators of success of the Project as reiated io the purpose
apal of the Project, Annex G provides examples of t{he types of
vs that will be useful in evaluating Project proarass in
w3t ishing the goals and purposes of the Project. The working group
wiil woerk towards developing an understanding of what is expected of the
Froject. Tha work ing group wiil be responsible for establishing a system
af g‘*"tllng data both before and after Project interventions are
wredicod partaining to the selected indicators. The group will also
o whe is responsible for collecting the data.

Up to two F funded evaluations are reauired during
tie Mfe o7 the Project, v“"«lng group has the ultimnte
.,:DFGw!D1IitV for deciding how and when these evaluations should take
pltace. The evaluation working aroup should develop the scope of work for-
avaluations, The group will ae ’~sponsib1e for devising raporting
formats, selection of the ovaluation team, and the disiribution of

esuits and foilteow-ip meatings/workshops to incorporate evaluation
findings into fulture progran planving. The working grous can, if
necessary, bSring in consyiiants o assist with any phase of the Project

3

evaluatinn process,

BEST AVAILABLE CCPY



by PUA on 2 quarterly
P oject activities,
21

Prograss reporis tar
basis. These reports Wwill summarize all oa-god

indicating their status, dagree of completion, r achiavemznt of
Project cbjectives, ;rob ems, and uropesed rﬁtuo for resolving problem
areas. Annually, pro cphw;~ will contain a summary of the
hlstor1ca1 and plz Anzc pertormance indicators cutiined in Annex G, The
progress reports are {0 be ,r ared in English and submitted to USAID
when due, and wili be used *y urw”“ ag;ncmes for monitoring Prejec
activities. A& draft of the repert outiine should be approved by USAID
before the initial report is drafied.

33!} ’3’:' \u“nl t"

pe )

23 q\t"1u ’.\ﬁ.’"‘ﬁ

A~ L A bt 28

PHA s to require i3 contractor to submit quarteriy
reports to PHA with copies to USALD., These raports are expected to
summarize the contractor's gronres towards accomnlisning the stated
scope of work, inciuding. de alivary of inputs, tasks accomplished,
anticipated actions in the nest guarter, probiems encountered and their
proposad resolution,

3. Financia:

WA s 1o submit financial repcrts on a quarterly basis
summarizing the Project z!“anICz status hy Project input. These reports
will be compiled by PUa in sccordance with the reporting formats to be
providad by LUEAID,

F and 5 vear training workplan developad and
submitied to US\'D or informat1on BUrposes,

approved Tar

5, Gth‘r Bonoe Institutional Davelspment (ID) Activity

et TN

PUA is to K HILID informed a1l existing and piroposed
ID activity that will af7¥ ?Kﬂ and ‘&' Frojecit,  0On a semi-annual
basis, PWA wili st e ommary report of ID

activities by otier

”~ o .

s Iy i

Do SRECT
s

A 43D in a timely fashion
and as regqueste: traUrd1nury events which

potentially may

BEST AVAILABLE COPY



‘to-the initial disbursement under tha Loan, or to the
f..documentation pursuant to which dashursement will
will, except as the Parties may otherwise agree in
I.D. in form and substance @acasfa tory to A.L.D.:

“issuance by'A
be made, the’Borrol
writing, fur

n-opinion of the 0ffice of Juridical Council of tne
Kingdom of Tha: to the effect that

~ ; ’)* the Borrower is a state enterprise established by
~the PWA Act of; ‘2522 of the Kingdom of Thailand;

-the Agreement has been duly authorized and/or
ted on behalf of the Borrower by a duly authorized
ved as required by law (no puhaﬂcat1on
registration: her approal thereof is requ1radyg and that it
constitutes ndf1ega11y binding obligation of the Borrower in
accordance wi ' ts terms;

ratified by,
‘person, has bee

. the execution and de11very of a Thailand
Ceptable to A.I,D., (i) is within the legal
gdom of Thailand, (ii) has beeit duly authorized by

‘authority of. 1
land by all requ1red legal action, (§i1) will not

the Kingdom

violate any priovdsion of -any applicable law, decree, regulation or any
order of any cg ithin Thailand and (iv) will not conflict with, or
result ina b : ~any of the terms, conditions, or proV1s1ons of any
agreement or: An¥trument to which the K1ngdom of Thailand is a party; and

' % 37(4) the Thailand Guaranty Agreement. nias been duly
gexecuted by ang:s he’ name of the Kingdom of Thailand ;y a duly
‘authorized pensgi »ohstitutes a legal, valid, and Jlnl?ng obligation of
the Kingdom Jand enforceable in accordance with its terms, has
been approve ’qu1red by law (no pub11cat1on registration, or
further approvat:being required), and is backed by the 7ull faith and
fradom of Thailand;

= statement of the name of the persen olding or
acting in the -of the Borrower specified in Section 7.3 of the Loan
Agreement, and: dny“addit1ona1 representatives, 1r s hc w1th a

BEST AVAILABLE COFY
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c. Designation of a Borrower's reprasentative (having a
ran® not lower than.an Ass1staﬂt/5epu?j Governor) as the Projact Director
and another senior representative as the Project Manager and their names;

d.  Evidence that adeguate staff including a full time
administrative officer have been assigned to the 0ffice of the Project
#“anager for managing Project activities;

e. Evidence that the Project Executive Comnittze has been
astablished; and

f. - An implementation and financial plan for the f1rst
year of Project activities,

2. Additional Disbursements

Prior . to-additional disbursement under the Loan, or to the
issuance by A.I.D. of documentation pursuant to which disbursement will
95 made, in any ?roject year after the first Project year, the Borrower
will furnish to A.I.D. in form and substance satisfactory to A.I.D. an

annual implementation and financial plan for that Project year.

3. Spec1a1,Covenants

:a. Project Evaluation. The Parties agree to establish an
evaluation program as part of the Project. Except as the Parties
ctherwise agree in writing, the program will include during the
impizmentation of the Project and at one or more points thereafter:

{1) svaluation of progress toward attainment of the objectives of the
Project; (2) identification and evaluation of problem ars2as cr
constraints which may inhibit such attainment; (3) assessment of how such
information may be used to help overcome such problems; and

(4) evaluaiion, to the degree feasible, of the overall development impact
of the Projact., This program will be developed within the first six
months of the Project.

b. Additicnal Covenants. The PWA agrees to each of the
following covenants:

(1) To provide adequate budgetary resources in
suppart of the Project prior to the commencement of each Project year
activities;

(2) To ensure that throughout the Project life, the
PWA's Training Center is fully staffed;
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(3) For each institutional development activity
(cther than training), to ensure that the PUA's concarned crganizational
unit is staffad with the needed counterpart and support staff;

(4) To ensure that the PWA will continua to pursue
its goal of financial self-sufficiency which it has estabiished for
itseif; and

(5) To provide A.I.D. with audit ranorts of its
p T
operations on an annual basis.

4, Taxation

a, This Agreement and the Assistance herecunder will be
free from, and the principal and interest will be peid free from, any
taxation Tees imposed under laws in effect in Thailand.

b. To the extent that (1) any contractor, including any
consulting firm, any personnel of such contractor financed under the
Assistance, and any property or transaction relating to such contracts
and (2) any commodity procurement transaction financed snder the
Assistance, are not exempt from identifiable taxes, tariffs duties or
stner levies imposed under laws in effect in Thailand, ths PWA will pay
or reimburse the same with funds other than those provided under the Loan

¥, Financial Plan

The Tables V-1 and Y-2 provides a summarized financiai plan for the
freiect. A total of $9,503,000 will be used to financs icng and
shorg~term U.S. and local consultants, commodities, in- runqxww
seminars/conferences, evaluations and certain ProjecL operating costs.
Contingency and inflation have already been included in the cost
zstimates for each of the Project components Tisted ey The PWA's
contribution will support in-kind costs such as staff salar
travel/ver diem, commodities and other unanticipated F:CJEC
ceets.  Detailed financial tables for each Project camponen
in Amnex E.

o operat1nq
L may be found
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Table V-1: Summary Cost Estimates and Financial Pian {1j530C

Inputs LR PHA
X LC T
1. U.S. Consultants 1,995 - - 1,
2. Local Consultants - 819 - ‘
3. Consultant Support Costs - 125 -
4, Other Cons. Support Costs - 100 -
5. Project Commodities 924 1,000 100 2 .08
5. In-country Seminars/ - 100 - '
Conferences
7. Project Related Travel 25 50 -
8. Evaluation 30 20 -
9. Innovative Activities 91 200 -
10 Contingencies 220 - -
11. PWA Staff - - 3,703 3,793
Total ‘ $3,285 2,415 3,803 4,503




Table V-2
Summary of Total Project Costs

('000)
Inputs Year | Year 2 Year 3 Year 4 Total
A, AID Loan

1. Externaj Consultants $520 3830 1422 3352 $1,295
2, Local Consultants 248 202 227 152 8319
3. Consultant Local Support Costs 27 30 33 35 126
A4, Other Consultant Support Costs 30 30 25 15 100
5. Project Commedities 505 829 520 70 1,924
5. In-country Seminars/Conferences 25 25 25 25 109
7. Project Related Travel 20 20 20 15 75
8. Evaluations - 20 - 30 50
9. Innovative Activities 100 100 50 31 2919
10. Contingencies 50 55 55 69 220
Total AID Loan $1,595 $1,90 $1,387 $777 $5,700

B. PuA Resources

1. PUA Staff
Salaries/wages B 13,358 B 20,122 B 21,943 B 22,863 B 78,301
Travel/per diem B 658 B 1,759 B 1,915 B 2,520 B 5,853
2. Commedities 400 500 . 620 780 2,300
Total PHA B 14,4256 B 22,381 3 24,472 B 25,168 B 87,454
($627) ($973) {31,004 ($1,139) ($3,803)
Total Project Cost $2,222 $2.914 £2 ,451 $1,915 $9,503

Exchange Rate 51 = B 23.00

- §g -



T T i T UNCLASSIFIED"
YZCZCESA435ESCO17 -,

PP RUMTBK - PRoV 4‘93 "853/
DE RUEHC K4315 00704683 . -
INR UUUUU 2ZH W TRY _Z ot HCIST
P 4702422 JAN 83 ~ )

v 3 AT ]
FM SECSTATE WASHDC Ko ‘ai‘ﬁﬁi} x
LN

TO AMEMBASSY BANCKOK PRIORITY c455

¥ /g o3 ,,usgofa}

T iCN: 91783

STATE 4315

7 988 Bed

BT

CHRGE: AID 4

"UNCLAS STATE €04315. ~ INFO ApD DCH2 ECGN CHRON
) : ’ 9/FJv

ALDAC
£.0. 12356 :N/A

TAGS:

SUDBJECT : PROPOSED RURAL WATER SUPPLY PROJECT (493-2331)

7 JAN 1983

{A) BANGXOX 60228

1. SUMMARY. DBASED OH REFCABLES AND LATE HOVEMBER
DISCUSSIONS WITH DAYED 0OT IN AID/V, WE ENDORSE USAID’S
PROPOSAL TO PROCEED ¥ITH DETAILED DEVELOPMENT OF PP FOR
SUSJECT PROPOSAL. GENERAL UNDERSTANDINGS ARE THAT
PROJECT WOULD MAXIMIZE INSTITUTIOMAL DEVELOPHMENT AHND
TECHNOLOGY TRANSFER OQUTCOMES AS WELL AS COST Co
EFYECTIVENESS OF RURAL WATER SUPPLY IHVESTMENTS AND
OPERATIONS, INCLUDING COST RECOVERY AND USER CHARGES.
FOLLOYING ARE BRIEF SUGGESTIONS rOR DESIGN EFFORT AND TDY
ASaISTAHCE. END SUMHMARY.

REFS: (B) BANGROK 65281

2. INSTITUTIONHAL DEVELOPMENT. AS NOTED REF A, PROJECT
WOULD STRENGTHEN PERFORMAMCE CAPACITIES AMD TECUNICAL
SRILLS AT ALL LEVELS OF P¥A'S RURAL WATER SYSTENM. FOCUS
AT THE BOTTOM OPERATIONAL END OF SYSTEN APPEARS '
ESPECIALLY APPRAPRIATE. IN THIS CONTEXT, EFFORTS TO
IMFRGVE INFORMATION FLOWS THROUGYH SYSTEM SHOULD BE
CAREFULLY DIRECTED TOWARD PRODUCIHNG ACTIONABLE DATA AT
REASCHMABLE COST IN BOTH HONETARY AND PAPERWORK TERHS.

. 3. TECHNOLOGY TRANSFER. AMONC TA OBJECTIVES LISTED REF
A, DESIGH AMD TESTINC OF NEY LO¥ COST WATER SYSTEMS
ADAPTABLE TO RELATIVE COMMUNITY SIZES AND SPATIAL
DISPERSIONS ARE PARTICULARLY ATTRACTIVE. SO0 IS BMPHASIS
OH IMPROVING WATER QUALTITY CONTROL. : 1

4. OTAER CONCERNS.

-A. PRIVATE SECTOR. TO MAXIMUM RXTENT FEASIELE, PRIVATE
SECTOR PARTICIPATION 'SHOULD BE STRUCTURED INTO PROJECT
DESIGN, E.G. CONTRACTING FOR NEW, LOWER COST SYSTEHWS TO
BE DESIGNED AND BUILT.

) 3. FOCUS OH HEALTH. PROJECT DESIGN SHOULD EWPHASIZE
POTENTIAL OF REDUCING INFANT AND YOUNG CHILD MORTALITY
.RATES AS WYELL AS EURDEN OF ILLNESS IN THE WORKFORCE. -

C. PRIOR EFFORTS. PROJECT DESIGN SHOULD FULLY REFLECT

_-LESSONS - LEARNED FROM FRICR AID AMD OTHER DONOR
ASSISTANCE. _ 7 v o

| ' UNCLASSIF!ED‘ .vSTQTE_4315i"Wu

C&R RECEIVED

O

o

D. OTHER DONORS.

& 0 O O

UMGLASS LFLED

AS PER REF A, PROJECT 5HOSLD BE
DESIGNED 10 FACILITATE FOLLOY-OH FINANCE FROM OTHZR
DONORS [N THE RURAL WATER SECTOR.

E. RESPONSIBILITY FOR AUTFORIZATION HlSSI § 70
AUTHORIZE PP WRICH SHOULD FULLT TREAT ISSUES JF COST
EFFECTIVENFSS. ussn CHARGES, REPLICATION, ETC.

5. TDT ASSISTAMCE. PER DISCUSSION WITH.DAVID OOT IH
AID/Y,
AS1A/PD AYAILABLE TO ASSIST PROJECT DESIGH EFFORT - -
BECINNING IN FEBRUARY. PER REF B, AID/W A¥AITS DRA‘T

SCOPE OF WORK FOR DESICN TEAM.  SHULTZ
BT
#4315 ,
NN NN : .
UNCLARSSIFIED STATE

' STATE 4

D

JOHN AUSTIN OF S AND T DUREAU AND STEVI NORTON or

Y Xsuuy -
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Project Titie & Number:

PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

PUA Instituticnal Dove]opmﬂn*

Life of Project:

From FY '84 to FY '88

(493-0331} Total U.S. Funding: USH 5.7 wmiliion
: Dafe Prennred June 1983
HARRATTVE SURMARY OBJECTIVELY VERIFIAGBLE IHNDICATORS bEAHb OF VERIFICATION [HPORTANT ASSUMPTIOHS
A1 Goal: A.2 Measures of Goal Achievement: A3 _ A4 Assumptions for Achieving Goal:
To fncrease access to adequate {1) 70 percent increase in populaLion (1) PWA records. {1} Current and planned eitorts
supplies of safe water deizvered in served by PHA within PUA's existing . at systom development, water
areas served by thc PYA, service area. , quaiity improvement, and funding:
(2) At Teast 60 percent of PHA ‘ S soirces continue in a timely
systems meet acceptabie water {2)  Independent manner. -
quality standards. evaluation survey
of water quality {2) Savings from reduced capital and
(MOPH and/or operating costs are used to
outside). expand population served by PHA,
8.3 Purgose: B.2 End of Project Status 0.3 8.4 Assumptions for Achieving Purpose:
o Increase tlie institutional Unit cost of producing water PHA records, consultant (1} ~FHA has, and makes available,
cepacity of PWA to plan, design, reduced by 10% through: reports, and external. financial and human resources needed
manage, operate and maintain water 8.2, Corporate Planning evaluation, Review of to carry out liRD and systems develop-
supply systems under their (1) Torporate planning skills baseline and subsequent ment activities on a timely basls.

Jurisdiction 1n a cost-effective
manner,

(4)

(5)
(6)

established and short, medium, and
long-term plans prepared.
Comprehensive manpower plan,
prepared and in use,

In-house capability to evaluate
alternative water sources -
established.

Research unit, capabie of evaluating
broad range of water system

technology, 1n place and Functioning.

Improved low.cost plant designs
and selection criteria established.
Improved construction supervision
capacfty established

records of compliance
with performance
standards.

{2}
apply their newly acquired skills,
{3)  RTG/PHA conmits financial and
human resources needed to sustain ilRD
function after AID assistance ter-
minates.

{4) PHA able to attract and hold
capab1e persons with necessary
~skills

. Trained personnel at all levels

"1 afed
g xauuy



MEANS OF VERIFICATION

THPORTANT ASSUIPTIONS

UMMARY . OBJECTIVELY YERIFIABLE IKDICATORS

8.2.2
(1)

(2}
(3)
(4)
(5)

B.2.3
(1
(2)

(3)

{5)
(6)

Management and Administration
Improved administrative policies
and proceduras in place,

improved procurement and stores
procedures developed and in
operation throughout PHA,

New personnel, contracting, and
auditing procedures and skills

in use in all concerned divisions,
Imp:oved revenue collection pro-
cedures 1n place.

Sales promotion, lnstalmcn| financing
of household connections and other
{nnovations aimed at increasing
population coverage tested and
established,

Technical Services and Service

DeTivery

Key OFMDT training staff able to

demonstrate an acceptabie level

of skill in implementing on-going

training activities,

Training syilabi developed and in

use.

At Teast 907 of key staff at central,

regional, and plant level, trained

and in piace.

Operation and maintenance skills

and performance improved resulting

in substantial savings.

Ratio of PHA perscnnel to consumers

reduced.

Leak detection and other measures

to reduce water losses established.
1

2 abed
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NARRAT IVE SURMARY OBJECTIVELY VERIFTABLE THDTCATORS FeARS OF VERTFICATION THPORTANT ASSURPTTONS

4 gg%ﬂ%ﬁﬁi Tratnind Svstens Devel C.2 Magnitude of Qutputs : ¢.3 c.4 Assumptions for Achieving
el raining Systems Development ¢.2.1 {1} No. of persons trained: €.30 PUA vecerds and Jutputs: :
(1) OMDT staffed Urained in basic Y'\g oject Year . EstabYished 0iDT positions are
.+ trainisgmethods, subjsct e 0%5”02 03 04 consuTtant reports. filled on a timelg basis,
matter skills, materials Basic I T
development, and training Intermediatel3
program management, Advanced 13
(2} Training materials and Spec.Skl. ‘14 & 12

manuals developed.
) {2) Produce 2 manuals/yv,

years 2-4,
£.1.2 Training Information Sysiem ¢.2.2 "
{1} TFaview performance standards, (1) Task analysis and identific- ¢3.2  PuA rccords ?”d
conduct task analysis, ation of training needs consultant reports.
fdanfity training needs. . compieted by end of PY 01,
{2} Prensre training calendar, I {2) Training calendar developed
{3} b tratning noeds by end of PY 01, i
sment and training {3} On-going system for identiiving
ar, skill training needs and
updating annual training calendar
in place by end of PY 02.
£.1.3 Skiil Yraining €.2.3  MNo. of Persons Trained : €.3.3  PWA records and
' Project Year consultant repoit,
{1} Design and conduct skill Type of Training 01 02 03 04
training {n six key arsas (1) Team buyTding a5 100 100 00
involving centrai, regional, {central and
and/or plant level staff, regional staffj

(2} Quaiity circles & 300 350 350
{3} Maragawent and

Supervision 15 7% 100 75
{4) Operations and

Maintenance 20 300 400 400
(5) Administration 5 B0 0 200
{6} Public Relations/

Sales J5 1i5 100 100

2 abed
q X2uuy



AT TVE SO —
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€16

Corporate Pianning

—-—
-t
———

corporate plans,

Develop PHA manpower piau,
bevelop annual operationa!
plans, - .

oot
> 3
— -

Admfnistrgtion

" a, Admindstration Procedures

b TIT ~TUpdate and/or modliy existing

(2}

acninistrative procedures/develop

administration handbook,
Train adwinfstrative offlcers and
office heuds,

b, Procurement and Stores

i)
- {2

o

Peviav and update procedures,
Destgn and conduct vorkshop and
T, inciuding use of

© micro-computer, [or reglonal

procurement/stores staff,

e, Contracting Procedures

T

Review and vevise contraciing
arocedures/formate

ﬁ Auditinq '

TIT Weview and revise audit procedures

{2

.C.I-ﬁ

9e5ngn1cavnyout training workshoeps
and QT o

Personnel

(1} Teview and update plant/regional

(2}

teve] performance standards,
Develop personnel procedures and
train personnel
officers/superw*sorg in thetr use,

Develop 5 and 10 year mister

€,2.4

C.3.4 PYHA recordc and

"1} Compiete by end of PY 02, : . v'_‘consultant repovts,
(2) Complete by middle of PY 02, | .

(3) Existenceof 1nltfa}, and uplated p1ans,
for each PY, .

€.2.5
a.{1)
(2)

b. (1)
{2)

€.3.5 PYA vecords,

Complete by end of PY 01, ~ consultant reports,

and perfodlc evaluation
Carry cut tralning fn PY's 02 - 04, -

Complete by end of PY 07,

owp?ete training for 45 staff by
end of PY D2,

¢. {1} Complate by end of
PY 01, : .

2

c.2.%

m

{2)

d.sig Complete by end of PY 01.
On-going in PY's 02-04,

| Ditto
Compiete by PY Of, :
Train § personnel offfcers in PY

01, and 250 superv.snts fnPY's
02 - 04,

4 3bed
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NPRIATIVE SUTRARY

IMPLRTRHI HSSﬁi

lIOﬁS

IR
T

{2)
(3)

(2)
1.9

(1

(2)

.0,

; 0.1 Inputs:
b .U"KgU'Tundfng for.

hvaiuation

Enqineering - Design

Develop and fieldtest Iow-cost
plant design criteria for swall,
medium, and lat?e plants,

Develop and fieldtest desigw
manuals

Conduct basfc, Intermadidte,
advanced water supply engineering

_ courses.,

Construction Supervis!an

Tdentify prodiem, develop
gufdelines and checklists,

Train construction supervisors and
fleldtest/modify checklists,

Research .
Equip research facflity and
provide OJT to staff,

Conduct pilot tets of new designs, R

equipment, materials,

AR

c.2.9

ln-Cqunggy Conferences

‘ Conduct in-country

conferences/seminars

Innovative Activities
Tdentlfy activiLies/prepare plans.
lmplemﬂntation/preparation of .

findings.

{olTact/update baseline data
Conduct interfm and finad
evaluation. :

D.2

UBJECTTVELY VERIFTAGLE 1npxc&iuﬁ§ﬁA

€.2.7

m
2)

{3

)

M
(2

‘c.2.00

S 4t)

c.2.m
(1)

(2)

20

-
it
T

(2)

!mplementatfon target:

‘ on-golng basfs 1n PY's 02-04,

Complete by end of PY 02,

Lowpiate manual by end of PY 02,
fieldtest PY's 03-04,

Train 40 engineers In PY's 01-03,

.28
m

Complete by PH 09,

Complete by end of PY 02, R

Research facility operational by
end of PM 18, .
Tests being carrled out on

AL least two per year in PY s
1 01-04,

.

At least two activitle :
identified/plans p'epared by end
of PY O

0n—going, begtmning in PY 02,

On-golng
Complete by end of ¥V 02 and PY 04

respectively.

b.3

[type and quantityj

MERNS UF VERTFTCATION
o

“Ditto

Ditto
. Ditto

Dlitto

Ditto

Ditto

Project records

0.4

ASstpteons for providing

S abed

{aouts:
Fh% budgat needs spproved

(1) Training support Sce financial and and vouchers,
(2) Technical assistance {mplementation plans. : : : . by RTG, CTonsuitants
(3) Commodities i C available.

D.1.2 R16 N

D.1,3 Other Donors

g xzuuy

PY = ProjeCt_Yeér.-_

PM = Projact Month
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Annex O

Provincial Yaterworks, Authority

institutional Development droject

CHECKLIST OF STATUTORY CRITERIA

PROJECT CHECKLIST

GEWERAL CRITERIA FOR PROJECT

FY 1982 Appropriation Act
Sec, 023, FAA Sec. 02349A;
sac. 553(b).

{a) Describe how authorizing and
appropriations committees of
Senate and House have been or
will be notified concerning
the project;

(b) Is assistance within
{Operational Year Budget)
country or international
organization allocation
reported to Congress (or not
more than $1 million over that
amount)?

FAA Sec. 511 (a){1). Prior to
‘oiiigation in excess of $100,000,
wiil there be

{2} engineering, financial or
other plans necessary to carry
out the assistance and

{b) @ reasonably firm estimate of
the cost to the U.S. of the
1ssistance?

FAA Szc. 811(a)(2). If further
fegislative action is required
within recipient country, what is
basis for reasonable expectation
that such action will be completed
in time to permit orderly
accomplishment of purpose of the
assistance.

!

Zongressional Notification will
be forwarded to Committees.

Financial and technical analysis
lave been prepared. See Project
Paper,

Mo further legislative action
required.



5]
a

FAA Sec, 511(b); FY 1982

Appropriation Act Sec. 501, IF

tor water or water-related land
resource construction, has project
met the standards and criteria as
sat forth in the Principles and
Standards for Planning Water and
Retated Land Resources, datad
October 25, 19737

FAA Sec. 611 (e). 1If project is

capital assistance (e.g.,
construction), and all U.S.
assistance for it will exceed $1
million, has Mission Director
certified and Regional Assistance
Administrator taken into
consideration the country's
capability effectively to maintain
and utilize the project?

FAA Sec. 209. Is project

susceptibTe to execution as part
of regional or multilateral
project? If so, why i5 project
not so executed? Information and
conclusion whether assistance will
gncourage regional development
programs.

FAA Sec. 601 (a). Information and

conclusions whether project will
encouraga efforts of the country
to: {a) increase the flow of
international trade; (b) foster
private iniiative and competition;
and (¢) enicourage development and
use of cooperatives, and credit
unigns, and savings and loan
associations; {d) discourage
maonopolistic practices; (e)
improve teciinical efficiency of
industry, agriculture and
commence; and (f) strengthen free
labor unions.

Annex ¢

page 2
4/A.
N/A.
No.
Yes,


John M
Rectangle


(Ve
a

12,

3 F"‘nﬁa Sec; 50} (E).

:L aborad and encourage
4.S. participation in

{inciuding use of private trade
channels and the services of U.S.
private enteprise).

FAA Sec., 512(b); Sec. 535(h) FY
TudZ Appropriation Act. Sec. 5U7,
uescribe steps taken to assure
that, to the maximum extent
possible, the country is
contributing local currencies to
meet the cost of contractual and
other services, and foreign
currencies owned by the United
States are utilized to meet the
cost of contractual and other
sarvices,

FAA Sec. 312(d). Does the United
States own excess foreign currency
and, if so, what arrangements have
been made for its rela=ase?

Will the project
WiTTize competitive selection
srocedures for the awarding of
caniracts, except where applicable
proecurement rules allow otherwissa?

'3

FY 1932 Snoropriation Act Sec.
TiUasEistance 1s for the

producticn of any commodity for

sypart, is the commodity likely to

the time the resulting productive
capacity hecomes operative, and is
such eusaistance likely to cause
substanciat injury to U.S.
aroducers of the same, similar or
compating commodity?

Fan 113{c) and (d). Does the
project compiy with the
eavironmantal procedures set forth
o AID Regulation 152? Does the
project or program take into
account destruction of tropical
forests?

Annaex ©

Jage 3

The project provides for substan-
tial. U.S. technical assistance
under a consultant contract with
a U.S. private firm,

The Royal Thai Government contri-
bution to the project will exceed
33% of total requirements.

Thera are no U.S. owned local
currencies available for this
Project,

Yes.

N/A.

The project will have no signifi-
cant effect on the environment,
natural resources or tropical
forests.



Annex O
Page *

B. FUMDING CRITERIA FOR PROJECT FUNDING CRITERIA FOR PROJECT

1. Development Assistance Project Criteria.

a, FAA Sec. 102(b); 111;
1135 Zolla). Extent to
Whicn activity will:

(i) affectively involve (i) Project will provide urban
the poor in development, and rural poor with greater
by extending access to access to safe water
gconomy at local levedl, supnlies.

increasing labor-

intensive production and

the use of appropriate

technology, spreading

investment out from

cities to small towns and

rural areas, and insuring

wWide participation of the

poor in the benefits of

devalopment on a

sustained basis, using

the appropriate U.S.

institutions;

(ii) Help develop (ii) MNo direct effect planned.
cooperatives, especially

b technical assistance,

to assist rural and urban

poor to help themselves

toward a better life, and

otherwise encourage

deaeratic private and

1acal governmental

institutions;

(1ii) support the (iii) No direct effect p1anned.
self-halp efforts of
developing countries;

{(iv) promote the (iv) No differential effect on
participation of women in vomen is foreseen.

the national economies of

developing countries and

the improvement of

women's status; and

(v) utilize and (v) N/A,
ancourage regional

cooperation by daveloping

countries,

BEST AVAILAGLE COPY



FAA Sec. 103, 1037, 104,
JUb, 100, Does tne
project fit the criteria
for the type of funds
(functional account)
being used?

FAA Sec. 110(a). Will
the recipient country
provide at least 25% of
the costs of the program,
. project, or activity with
respect to which the
assistance is to be
furnished (or is the
latter cost-sharing
requriement being waived
£¢ for a "relatively least
developed” country)?

FAA sec. 110(b). Will
grant capital assistance
be disbursed for project
over more than 3 years?
If so, has justification

S the.recipient country

"relatively least
deve]oped“?

FAA Sec. 281(b). Describe
extent to wnicn progran
recognizes the particular
needs, desires, and
. capacities of the people
& of the country; utilizes
the country's
intellectual resources to
encourage institutional
development; and supports
civil aducation and
training in skills
7 required for effective
participation in
governmental processes
essential to self-
government.

Annex C

Page o
Indirectly.
Yes.
M/A.

The Project is consistent with
the RTG's own development plans,
is jointly developed, and strives
to strengthen institutional
capacity of RTG to meet urban and
poor needs for increased

access to safe water supplies.

BEST AVAILAELE COPY



FAS Sec. 122(b). Does
the actTivity give
reasonable promise of
contributing to the
development of economic
resources, or to tne
increase of productive
capacities and self-
sustaining economic
growth?

2. Development Assistance

Project Criteria {Loans Only)

a.

FAA Sec. 122(b).

Intormation and
conclusion on capacity of
the country to repay the
Toan, including

reasonableness prospects.

FAA Sec. 620(d). If

assistance is for any
productive enterprise
wiich will compete in the
U.S. with U.S.
enterprise, is there an
agreement by the
recipient country to
pravent export to the
U.S. of more than 20% of
the enterprise's annual
procuction during the
1ife of the loan?

Annex C
Page 6
Yes, institutional capacity of
Provincial Waterworks Authority
(PYA) should be improved s1qn1f1-
cantly enabl1ng PWA to
substantially increase the
population served by them.

Repayment prospects are excelient.

N/A. 5



~Petchburi  Road

' Tel: 588-3284

CANNEX D

E _.-,oko;;. _, ;".r?.séo'se/

Provincial Warerworls Aurhorxty
Viphavadee Rungsit Road - .
Tung Song Hong, Bangkhnn, i
Bangkok-—lOZlO '

No. ML 5705/7] 13

~ .March [{p, 1984

Mr. Robert Hallrgan r
‘Director -
USAID/Tharland :
37 Soi Somprasong 3

Bangkok.

Subject: PWA Institutional Development Project

Dear Mr. Haliigen,

Please be advised that we have reviewed the fxnal draft of the murually
'developed subject Project Paper and are in complete agreement with the proposed
- project descnpnon, financial plan and the 1mp1ernentarxon arrangements.
We, therefore, formally reoue5t that a loan of $§5,700,000 be provrded
; bv USAID for this project. The Provincial Waterworks Authorrty (PWA) agrees 0.
contribute up to 87,454,000 Baht ($3 803,000) towards the estimated. progecr cost.

Your kind cooperanon is always much aDprecrated.

Yours sincerely, -

Mechai . Viravaidya
Governor

. Corporate Planning Department


John M
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4, Other Consul tant Support Costs

The estimated yearly cost of other incidentals including travel
expenses of consultants in support of the Project is estimated as follows:

Project Year Estimated Cost
01 $ 30,000
02 30,000
03 25,000
04 15,000

5. Project Commodities

The cost of the equipment/supplies is briefly summarized by category
in Table E-4. An itemized list of commad1bies required in support of the
Project is shown in Table E-5,

5, In-Country Seminars/Conferences

A total of five in-country seminars/conferences per year is
anticipated during the project 1ife. The average cost for each
seminar/conference is approximately $5,000, totalling $100,000.

7. Project Related Travel

This includes expenses for in-country travel of Project personnel,
8. Evaluaticns

1. Mid-term Evaluation $20,000
2. Final Evaluation $30,000


John M
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Annex E

Page 3

9., Innovative Activities

Spacific activities will be identified and incorporated into each
annual Project implementation and financial plan.

10. PWA Staff Costs

Table E-2 summarizes the PWA staff input that is expected to bhe
committed to the Institutional Development Project. These labor
estimates include the staff in PHA's 0MDT, trainers within each of PWA's
regional offices and waterworks, and PUA central, regional, and local
staff who will actually undergo training. Personnel costs were prepared
using a weighted average of PWA's current salary scale escalated by
7 percent per annum (Table E-5).

The per person-year cost for different types of PWA staff is as
follows:

Project Year . Estimated Cost (Baht)
_Group T aroup 1l Group II1
01 80,000 84,400 171,000
02 85,000 69,000 183,000
03 92,000 74,000 196,000
04 93,000 79,000 210,000

Allowance for in-country travel and per diem needed for PWA staff
sttending training courses is summarized as follows:

Project Year  Estimated Cost {Baht)
01 . 658,000
22 1,759.000
03 1.915.000
04 - 27520000

11, PYA Commodities

Comnodities to be provided by PWHA to support the institutional and
training development activities were estimated using current PWA budgets
(Table E~7). These budgets increase sharply to reflect PWA's planned
increase in staff in the OMOT. The PYA commodity budget for
Project-relatad commodities is estimated to increase by 25 percent per
annum, S
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Table E-1
Summary of Total Project Costs

('000)
Inputs Year 1 Year 2 Year 3 Year 4 Total
A. AID Loan
1. External Consultants $590 $£530 %422 $353 $1,995
2. Local Consultants 248 202 227 142 319
3. Consultant Local Support Costs 27 30 33 35 126
4. Other Consultant Support Costs 30 30 - 25 15 100
5. Project Commodities 505 829 ~-520 - 70 1,924
6. In-country Seminars/Conferences 25 25 25 25 100
7. Project Related Travel 20 20 20 15 75
3. Evaluations - 20 - 30 50
9. Innovative Activities 100 100 60 . 31 291
10. Contingencies 50 55 55 50 220
Total AID Loan £1,595 $1,941 $1,387 $777 $5,700
8. PUA Resources
1. PWA Staff

Salaries/wages B 13,358 B8 20,122 B 21,343 B 22,868 R 73,30
Travel/per diem B 558 81,759 B3 1.315 B 2,520 & 5,853
2. Commodities 400 500 520 780 2,300

'c]b

W3

Total PYA B 14,425 322,381 824,479 B 25,168 B 87,454 Bim

(6527} {$373) - {$71.0%4) ($7,13%) (43,50 ,p‘;

iT

Tatal Project Cost $2,222 £2 474 32,451 £1,515 $2,503
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Table E-2:

Inputs Requirement Schedule

(Group
{Group
(Group
{Group
{Zraup
{Group
{Group
("‘l ouR
{Groump
(Groupi

Year | Year 2 Year 3 Year % TOTAL
INPUTS US Local US. Locat - US Local: US Local US  Local

I. Consultants (Person-months)
A. OMDT Development 2 18 12 18 12 18 12 18 43 72
B. Training Information System - 12 - 12 - 12 - 5 - 42
C. Skill Training 5 7 5 7 5 7 - - 18 21
D. Corporate and Engineering Planning 24 15 24 16 12 5 12 5] 72 A4
E. Enginesring-Design 9 12 9 5 - 5 - - 18 24
F. Engineering-Construction Supervision - 4 - 8 - 2 - - - 14
G. Engineering-Research and Dnvelopn nt 2 - 2 - 2 - 2 - 8 -
H. Administration - 12 - 12 - 12 - 12 - 48
1. Personnel 3 12 3 12 212 - 8 35
J. Project Management 3 35 3 36 3 36 3 35 12 144
Total Consultants 59 129 59 127 37 1 29 78 184 345

I1. PHA Staff {Person-months)

A. 00T Davelopment 210 210 210 219 330
3. Training Informaiion System 50 50 50 30 282
C. Sild T~31,1nq - PUA Staff 2,900 3,000 3,085 3,000 11,885
2. Corporate and Engineering ?lanning 30 2 30 35 129
£, Enginsering - Design 12 12 12 - 12 43
F. Enginearing - Construction Supervision 12 12 12 12 43
L. Engineering - Researcn and Developument ) 9 -9 3 35
H, Administration 15 15 10 10 50
I. Personnel 15 IFR 10 10 50
J. Project Management 18 12 13 18 72
Total PHA Staff YA 7370 KPE T T, 35T (LS
111, In-country seminars/conferences (Humber) 3 5 5 8,
IV, Evatuations (Humber) i ~ i 2

LSy

el pme] ped et peef e ford bomd imd bed
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Table E-3
Summary of Consultant lLabor Estimates
(Person Months - p/m)

Activity/Types of Consultants - Year 1 Year 2 Year-3 Year 4 Total

External Consultants (182 p/m)

1. ¥0T Development (48 p/m)

HRD Training Specialist 2 12, 1 12 48

2. Training Information System - - . - - -

3. Skill Training (18 p/m)

Subject Matter Training Specialists 5 6 : 6 - 18

4. Corporate and Engineering Planning (72 p/m)

a. Economist Planner/Team Leader 12 12 12 12 48

b. Financial/Analyst/Planne 4 4 - - 8

c. Hydrologist - 4 4 - - 8

d. Hydrogeologist 4 4 - - 3
5. Engineering Design (18 p/m)

a. Sanitary Engineer 3 3 - - 6

b. Automation Specialist 5 ) - 12
5. Engineering Construction Supervision - - - - -
7. Engineering Research and Development (8 p/m)

Research Design Engineer 2 2 2 2 8

3. Administration - - _ - - _
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Tabie E-3 (cont'd)

Activity/iypes or (onsultants Year | Year Z Year-:3 Year % iotal
3. Personnel (3 p/m)
HRD #Manpowsr Planning 3Specialist 3 3 4 - 3
3. Project Manacement {12 p/m)
dome Office Support 3 3 3 3 1z
B. Local Consultants {440 n/nm)
P, 9937 Developmant {72 o/m)
a. Training Specialist 12 12 12 2 41
9. Subject HMatter Training Specialist 5 6 5 5 24
2. Training Information System (42 p/m)
Task Analysis/Planning 12 12 12 5 12
3. Skill Training (21 p/m)
Subject Matter Training Specialists 7 7 7 - 21
4. Corporate and Engineering Planning (44 p/m)
a. Economist/Planner 8 8 3 3 22
b. Financial Analyst/Planner 8- 8 3 3. 22
5. Engineering-Design (24 p/m)
a. Soil Engineer 2 1 1 - 4 éf
b.  Structural Engineer 2 1 1 - 4 [
c. HMechanical Engineer 2 1 1 - 4 ~
d. Electrical Engineer 2 1 1 - 4
e. Sanitary Engineer 2 1 1 - 4
f. Automation Specialist 2 1 1 - 4

J Xauuy



Table £-3 {cont'd)

Activity/Types of Consultants Year 1 Year 2 Year 3 Year 4 - Total
5. Engineering-Construction Supervision (14 p/m)
a. Construction Engineer 2 4 2 - 8
b. Mechanical Engineer 1 2 - - 3
c. Electrical Engineer 1 2 - - 3
7. Engineering-Research and Development - - - - -
8. Administration (48 p/m) .. o
a. Admin./Office Systems Spécia1ist 3 3 3 3 12
b. Procurement and Stores Specialist 3 3 3 3. 12 -
c. Contracting Specialist 3 3 3 3 12
d. Auditing/Accounts Specialist 3 3 3 3 12
9. Personnel (35 p/m)
a. Personnel Planning & Job
Classification Specialist 5 6 ) - 18
b. Manpower Planning Specialist 5 6 5 - 18
10, Project Management (144 p/m)
a. Administrative Officer 12 12 12 12 43
b. Financial Officer 12 12 12 12 48
c. Secretary 12 12 12 12 AR

g abeyg
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Table E-1
Estimated Costs of Project Commodities (US $)

Annex E

Page 9

Equipment/Commodities Year 1 Year 2 Year 3 Year 4 Total
A. Trainirg Supplies/Equipment 30,000 25,000 17,000 16,000 88,000
B. Audio-Vizual Equipment 50,000 37,000 25,000 13,000 125,000
C. Training Resource Materials 5,000 '5,000 5,000 4,000 19,000
D. Office Equipment/Supplies 20,000 . 40,000 16,000 - 76,000
E. Other Project Support | ' ’

Equipment 40,000 - -37,000 - - 77,000
F. Data Processing Equipment 50,000 200,000 110,000 - 360,060>
6. Ground Water Equipment 200,000 200,000 278,000 - 678,000
H. Surface Water Equipment 15,000 15,000 5,000 - 35,000
I. Leak Detection Equipment 50,000 200,000 30,000 - 280,000
J. Rasearch & Development

Shﬂpl1es/tquipment 25,000 50,000 13,000 12,000 100,000
H. H#iscellaneous/Contingency 20,000 20,000 20,000 25,000. 85,000

Total 505,000 829,000 520,000 70,000 1,924,000

1. The source/origin of project commodities is U.S. or Thailand, except for

the vehicles and truck.

2 For qcta1ls on types of equ1pment/supp11es under each major category, see

Tuble E-5
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Table E-5
Itewized List of Commodities Required from USAID Funds

Costs Origin
{tem Qty USS Us Local
A, Traiaing Supplies/Eauipment
- Easel board 25 3,000 +
- Offset printing press ' 1 25,000 +
- Chart, papsc, pens, etc. 25,000 +
- Hanuai nriating costs C e 35,000 +
Total o 88,000
B, Audio-¥Yisual Equipment
- Hovie nrojector, 15 mm .3 4,500 +
- Daylight scraen 3 1,500 +
- Stide preojector 17 17,000 +
- Overhead projector 20 14,000 +
- Screan, 70x70 in, 20 6,000 +
- Tape recorder, player 40 5,000 +
- Tape duplicating machine e 7,300 +
- Master tape recorder 1 - 600 +
- Yidso-tape set 1 30,000 +
- Public speaking system 17 34,000 . +
- Other , . 4,000
Total . 125,000
C. Trainine Hesource Material
- Texthooks - "’v 12,0001 o+ v
- Bociz, wanuals .. 7,000 - 4
Total 19,000 -

BEST AVAILABLE COPY
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Table E-5 (cont'd)
, Losts Origin
Item Nty . TUSY US Local
D. Office Supplies/Equipment
- Photocopy machine, -
plain paper, highspeed 1 20,000 +
- Stencil duplicating machine -3 10,009 +
- Typewriter, bilingual 4 5,000 +
- Word processing system A 40,000 +
Total 76,000
E. Other Project Support Equipment _
- Vehicles 5 50,000 Local/Jdapan
- Air-conditioners 12 27,000 +
Total 77,000
F. Data Processing Equipment
- Microcomputer for planning,
adm., research purposes 6 100,000 +
- Computerized billing system 4 260,000 +
 Total 360,000
G. Grouncwater & Soil Investigation
Equipment & Supplies
- Watar truck 1 22,000 + Loca]/Japah |
- Drilling rig 1 250,000 +
- Small borehole drilling rig 1 22,000 +
- Resistivity meter 2 40,000 +
- Borehcle logger 1 130,000 +-
- Soil test equipment set 2 69,000 +
- Ancillary equipment/supplies 145,000 +
Total 573,000
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Table £-5 {cont‘d)
Costs Origin
Item Qty Uss us Local
H. Surface Water Invest. Equipment
- Staff gauge 4 2,000 +
- Current meter 2 10,000 +
- Water sampler 2 10,000 +
WU.Q. field test kit 2 5,000 +
Hater level recorder 2 9,000 +
Total ' 35,000
I.. Leak Detection Equipment Set 4 280,000 + +
J. Research/Development Supplies &
Equipment
e Lab. scale sed. tank 1 +
~Lab scale filter 1 +
Clear well 1 +
Raw water tank 1 43,000 +
- Pumping facilities 1 +
- Chemical dosing pump 1 +
- In-1ine analog graph plotter 1 +
- In-Tline turbidity meter 1 +
- Automatic pH control dosing
: pump - : 1 15,000 +
Flow recorder with tatalizer 1 +
Pumping test facilities 1 +
Water analysis equip. - pH + +
s mater 1
- Jar test apparatus 1 9,000 + +
i~ Conductivity meter 1 + +
= Water analysis chemicals + +
~  Horking tools 7,000 -

BEST AVAILABLE COFY
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© Table E-5 (cont'd).

Costs Origin

Item . oqty WY TS Local

Automation/{instrumentation

-+

- Microprocessor, educationa] set
- Electronic parts, set '
- ‘Tools for electronic work se
- Oscilloscope e
-  Logic probe

- Logic monitor

-  Digital voltmeter
- Frequency counter .
- Voltage stab1lizer/regu1ator
- VoM meter

+
+

20,000

+ 4+ +

A/T Demonstrat1on'unffs for

training purposes... - 5,000 +

Total © 100,000

Ko M1sce11aneous & Cont1ngency 85,000

“Grand: tota 1,924,000

BFSTA€AK CLE.COPY. .




Table E-6
PHA Staff Costs

Salarias and Travel/
Year/Item ' Yages (Baht) Per Diem (Baht) Total (Baht)
Year 1 30.9 person-years x 80,000 Baht (Group I} 2,472,000
155.2 person-yeers x 64,400 Baht (Group II) 10,639,000
1.5 person-years x 171,000 Baht (Grop III) 257,000
13,355,000 658,000 14,025,000
Year 2 30.2 person-years x 85,000 Baht 2,597,000
250 person-years x 59,000 Baht 17,250,000
1.5 person-years x 183,000 Baht 257,000
20,122,000 1,759,000 21,881,000
Year 3 28.5 person-years x 92,000 Baht 2,531,000
257 person-years x 73,000 Baht 12,018,000
1.5 person-years x 135,000 Baht 294,000
21,953,000 1,915,000 23,859,000
Year 4 28.5 person-years x 98,000 Baht 2,803,000
250 person-years x 79,000 Baht 19,750,000
1.5 person-years x 210,000 Baht 315,000
22,853,000 2,520,000 25,383,000
Grand Total 78,301,000 5,853,000 85,154,000
($3,703,000)

Note:

Costs are adjusted of 7% per annum for minor contingencies. and salary adjuétments.

1 8bed
3 XaUuuvy
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Table E-7
PWA Commodity Costs (Baht)

Project Year Iten Costs

01 Commodities 400,000

02 Comnodities 500,000

03 Commodities ' 520,000

0d Commodities 780,000

Total 2,300,000
Notes

1. Significant increase over current (1982) budget
{200,000 Baht) has been assumad.

P
a

25% equipment increase assumed per annum for inflation, and
minor contingencies,
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PROJECT AHALYSES

1. cconomic and Financial Analysis

surrently, projects supported by the World Bank, UNDP and the

Dutcn, German and Japanese aid programs are financing about $3.5 million
of technical assistance to the PWA in engineering and management areas
related to the activities to be provided under this AID project. The
creation of the PHA in 1979 and the appointment of senior management in

whom doners have confidence, has drawn several of the development
agencies active in Thailand to offer support. With the RTG having
ddoniad the goals of the UN Drinking Water Supply and Sanitation Decade,
the creation of the PWA offered a feasible opportunity for donors
interaested in he1p1ng to expand the availability of potable water in
rural areas.

As a result there are several relatad projects inputs of consultant
services and training similar to those to be provided to PWA during the
same period as the life of the AID project. Some of the benefits
sxpected from the AID project may therefore he "joint products”, i.e.,
management or operating improvements that will result from the
interactions between changes introduced by more than one assistance
activity. In the analysis of benefits below, a careful attempt has been
made to identify, as well as possible, cost—savings and other effects
availaplie largely or entirely to the AID inputs.

The hHenefits of this project to PWA will be as follows:

A, Future Capital Costs

The PWA will be adding new localities to its system over the
naxt 1 wears and making capital improvements to many of its existing
systems. It is conservatively estimated that the project's assistance to
Pui engineering planning, contracting, and procurement pract1ces will
enablz e organization to achieve the same capacity expansion at 10%
louor cust than it would face otherwise. -The savings are estimated to
rise gracually to the 10% level over the life of the project.

BEST AVAILADLE COPY
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B. Operating Costs

Sudbstantial operating and maintenance savings sre anticipated
from the project. Improvements in construction standards and the quality
of materials used in construction wit!l reduce the f;o1u ncy of rapaje
outlays. Savings in energy costs and general repair are aoxpacied to
amount to around 10%., Reductions in persoanal reddﬂ4‘“rJ, ,provements
in inventory management (inciuding hoth reductions in excess stocks that
unnecessarily tie up working capital, and raising stocks of iitams that
are recurrently in short supply and cause shut-downs and other
inefficiencies), and impreovemants in financial olanning {which should
result in savings in cash management and other areas), 2re tha major
areas where savings in op2rating costs are anticipated. The overall
effect of these operational savings should bYe a reduction of 15% in the
cost per unit of water delivered by tihe system.

The savings outlined above are real, not merely financial,
That is, they all comprise reductions in the real resourcss the PWA will
absorb in order to accompiisi its expansion and deliver its product. In
Tables F-1.1-1.4, these savings are estimated for a {Q-vear poriod
including the 5-year period of the 1ifa of the sroiect. The project
outlays over the poriod including the relevant a2epennitures of the PUA,
are also shown year by year. The co<Ls and associataed nenefits are then
compared after ‘applying discount ratas to sum the amnunts to common
present values. As can be seen in tﬁe summation tables, the project has
a very favorable internal rate cf return and meets AlID’'s benefit
standards.

In some important respects, the analysis is consarvative,
First, even if viewed as a financial, not an econcmic analysis, it
understates the benefits to PWA because it doas not include an estimate
of the gradual increase in cash flecw that will result from tha axpected
reduction in uncollected bills {mainly of RiG agencies) and in the number
of customers not being bilied at all, or being billed insufficiently, due
to defective meters. The means for recovering these awmounts due are
being addressed under ths IBRD loan: agreements to be rezched with the
RTG agencies eliminating their presumpticn of spacial nea-paying status
and the replacing of all defective mzters. liore effective management of
the billing and metering functions will also be needed, nowever,
functions that will be addressed under the AID projsct. The capturing of
these accounts due is expected to contributa substantially toward a
reduction of the deficits of the small town and rural systems that have
had to covered in the part of subveaticns from the government budget.

BEST AVAILAGLE CCFPY
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The analysis is alse conservative from an econom
perspactive. It does not incliude certain benefits bota 1ntorna1 and
external to the PUA that are significant but cannot be quantified. One
problem known to he widesnread but not measurzbdle is the interruptions in
vater delivery due to nlant braah-downs. To the extent that delivery is
matched by cost-recovery lavel coilections (which is one project
objective), interruptions in service entail losses of earnings
contributing to the meeting of fixed costs and debt service. From an
economic point of view, doun-tim2 moans idiz capital from which Thailand
gains no output and from which customers gain no service. Tne economic
benefits to be derived from reducing or, hopefully, eliminating plant
dovin-time could be m2asured by the paymants customers would be wiiling to
make to receive the water flow during the periods f{or, more practically,
by the payments they would make at actual ratas deing charged)}, dut data
on system down-time is not available, nor would it be realistic to
attempt to estimate the proportion of these benefits that would bde
attributadle to this projact.

As an analysis of the rate of return "internal” to the project,
or to the PWA, the analysis makes no aticmpt to quantify other benefits
of an economic and social nature. Although suca benefits ara real
enough, and although =conomic theory has describad how they sihould bde
measured, practical quantification is difficult and not normally
attempted in Vorld Bank appraisais of substantial capital projects
designed to provide benefits of an aszsentially nealth character, even if
meeting a basic human need of suchi Tundamental character as potahle water,

By including only reductions in the cost of water delivery as
the measure of project benefits, the analysis ignores the value of the
product itself (i.e., the value of the incremental deliveries that will
be facilitated by this project). The PUA has estimated that its systems
vere oparating at 35% of design capacity and serving only 50% of their
potential customers. To the extent tiis project contributes to PHA's
abitity to bring its existing system un to capacity operation, it will be
help1nq to generate benefits "ﬁasuraoiﬂ {or with down-time elimination)
by the amounts the potent1al customers will be paying (or more correctly
would de willing to pay) for the water. The net incremental benefit
would be derived after daduction of the marginal cost of delivering the
incromental water, which presumadbly would be Tow if plant inefficiency
(and not water availability to tae plants) is the main hindrance. (The
pay-off leverage to this project may indeed be hingh because of its
management focus, resting (50 to speak) on top of tha capital
improvements to the existing nlant being financed under the IBRD project.)
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No attempt is made either to quantify the health benefits
accruing to families that will be enabled to connect tn the potable water
systems. iater-borne diarrheal disease is the third most common cause of
death in Thailand, second most common of deatns under age six. The
relative contributions of water, hygienic practices and other factors
determining exposure to diarrheal disease are very difficult to sort
out. Clean water is a necessary but not sufficient condition for
reduction in diarrheal incidence. The spread of potable water in
Thailand should contribute to mortality reductions and to lower hospital
admissions, and to the economic benefits these improvements entail.

The project will aiso help the P¥A improve water quality which
now varies from system to system and is not uniformly maintained by
individual systems. Water quality obviously is a critical aspect of
potability. While quality maintenance is known to be a problem, the
average deviation from standards throughout the system is not Xnown. It
would be unrealistic to attempt to estimate the numbers of current
customers who are actually at risk to exposure to disease-causing
organisms, who should benefit from elimination of this risk and of the
diseases actually being contacted from use of the system's water for
drinking.

Finally, the analysis is conservative because it extends only
ten years. If a project successfully assists an operating organization
to upgrade its technical and managerial capacities, and to install more
efficient management systems as permanent features in the functioning of
the organization, the resulting economies can extend for many yzars
beyond the 1ife of the capital equipment, the period that usually
deterinines the number of years used in a project's benefit-cost
calculus. As can be seen in Annex E, Table F-3, the inputs for
devaloping the manpower training are bunched in the early years of the
project, while the numbers of trainees rises sharply to concentrate
heavily in years three and four. By limiting the time-frame to ten years
from praject inception, the analysis in effect short changes the
benefits, even if discounted, by taking into account only four-to-five
years of impact. (It should also be noted. that project break-aven needs
only reductions of 7.3% and 5.3% in annual operating costs and costs of
new construction respectively, compared to the expected 15% and 10%).

In sum, as a conservative estimate of the reasonably calculatad
benefits internal to PWA, the project appears justifiable. IF other
excluded cash-fiow benefits to PYA could be estimated, the financial rate
of return would be more favorable still. If the analysis could be
extended to include quantifiable economic and social benefits to
customers, in effect benefits "external" to PWA, the results would
strengthen the conclusion further, The measurement problems such an
extension effort would entail would be very difficult, are no longer
attempted by IBRD on much larger loan projects, and have not been
attempted here since there is no doubt, if feasible, that they would move
the benefit cost relationship in a positive direction.



Summary of PHA Project, Operating and Capital Costs ( US$)

Table F-1.1

prg S-S

Estimztad Estimated PHA Budgets Other Donor Total
Year IDP Project 031 1/ Capital 1/ Capital Zapital
Costs Investments 2/
1 2,222,000 25,000,000 2,670,000 76,000,000 12,570,000
2 2,514,000 26,000,000 2,700,000 8,000,000 10,700,000
3 2,451,000 27,000,000 2,800,000 8,000,000 10,800,000
4 1,915,000 28,000,000 2,900,000 8,000,000 10,900,000
5 1,220,000 23,000,000 3,000,000 8,000,000 11,00C,000
3 1,300,000 36,000,000 3,102,000 - B,GCD.,000 1,100 000
1,400,000 31,000 ,.00C 3,230,000 - 3,705,000
3 1,500,000 32,000,300 3,300,000 - 3,200,000
5 1,300,200 33,000,260 3,405,000 - 3,405,000
10 1,700,000 34,000,000 3,500,000 - 3,500,000
Total 18,223,000 1/
1/ 7% + escalation assum ar year,
- - BEST AVAILAELE CCFY
2/ Dased cn infermation available as of February 1533

45 abed
4 xauuy


John M
Oval

John M
Rectangle


snnex F
Fage o
Table F-7.2
Eztimated Direct Project Benafits (US$)
{Anticipated Benefits)
- Capital Benetits = Jotal
Year PrA Other Donors Benefits
] b - a s -
2%* 720,000 34,000 140,000 994,000
Kidy 1,520,000 112,500 320,000 2,052,000
dHk 2,510,000 203,000 560,000 3,703,000
5 4,380,000 305,000 800,000 5,450,000
5 1,500,060 310,000 807,000 5,610,000
7 4,550,060 326,000 - 4,970,000
8 1LE00 000 330,800 ~ 5,130,000
9 1,550,000 340,000 5,290,000
10 5,100,663 350,000 - 5,450,000
bencfits are a ,,% reduction in annual operation costs and(

:@% wwu=”’1on 1 f“” cozis of new construction.
w% Full effects of training and institutional improvemants are not expected until

the fifth year, Intarin geins expected include:

fear i Year 2 Year 3 Year 4 Year 5-10
gam (90 0 3.0 5.0 10,5 15
Capital (%) 0 2.0 4.0 7.0 10

BEST AVAILABLE COPY


John M
Rectangle

John M
Rectangle


“Annex F
Page 7

‘Table F-1.2 (Con'd)

EstlmatedJD1rect Project Benefits (US$
(Break - Even)*

T Tapital Benefi Ls** Total

Year 04M -Benefits** . PYA Other Donoj Benefits
1% O R - : -
2w 380,000 - 29,000 85,00 494,000
3w 789,000 59,000 170,000 1,512,000
- ~ 1,432,000 108,000 297,000°0°50. 3,349,000
5 2,118,000 ~ 215,000 424 ,00( - 2,758,000
6 2,192,000 . 164,000 | 2,780,000
7 2,264,000 170,000 . 2,434,000 -
8 2,338,000 175,000 2,513,000 -
9 2,411,000 130,000 2,591,000
10 2,484,000 . 185,000 2,669,000
* Break - even project benefits are 7.3% reduction iniannual operating K

costs and a 5.3% reduction in costs of new construc
hk

Full effects of training and institutional improve tsare not
expected until the 5th year. Interim gains include

Year 1 Year 2 - Year 3 Year 4

0z (%) 0 “*j 1.5 2.9
Capital (%) 0. 1.1 2.1

" BEST AVAILASLE COPY




Tablse F-1.3

Project Benefit-Cost Ratic (US 3}
(Anticipated Benefits}

Year Costs Present Worth 0&M BYA Discount Other - Discount Present lorth
of Costs* Benefits Capitai Factor Donor Factor of Total Benefits
Factor $ Benefits @ 5%  Benefits- 0°3,25% ($)
1 2,222,000 390 1,978,000 - - - _ - - -
2 2,314,000 .840 2,448,000 780,000 54,000 .840 160,000 .789 827,000
3 2,451,000 792 1,941,000 1,520,000 112,000 792 320,000 - .728 1,505,000
4 1,915,000 J47 1,431,000 2,940,000 203,000 J47 - 560,000 .673 2,725,000
5 1,220,000 .705 850,000 4,350,000 300,000 705 .. 800,000 .522 3,775,000
5 1,309,000 .655 855,000 4,500,000 310,000 .665 800,009 574 3,658,000
7 1,400,000 H72 941,000 4,550,000 320,000 527 - .531 3,115,300
3 1,500,000 592 383,000 4,800,000 330,000 .592 - .490 3,037,000
3 1,500,000 .358 893,000 4,950,000 340,000 .553 - .453 2,552,009
10 1,700,000 527 895,000 5,100,000 350,000 527 - .313 2,872,000
18,223,000 13,141,000 $24,558,000

" Benefit - Cost Ratio = 24,558,000 = 1.87
13,141,000

* Present Worth Discount: 5% for 0&M costs and PYA capital and 8.25% for. other donor canital
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Table F-1.3 (Cont'd}
Project Benefit-Cost Ratio. (US %)
{Break - Even)

Year Present Worth 0&M PHA Niscount Other - Discount Present Worth

of Costs* Benefits .. Capital . .Factor . Donor Factor of Total Benefits*
‘Benefits - 8 .6% Benefits ©-3,25% - ($)
1 1,978,000 - - - - - -
2 2,448,000 380,000 - 29,000. .840 85,000 .789 411,090
3 1,941,000 - 789,000 59,000 792 170,000 7123 796,000
4 1,431,000 1,432,000 N ]08,000 747 297,000 573 1,359,000
5 850,000 2,118,200 » 215,000 .705 424,000 = .522 1,909,000
6 860,000 -2,192,000 . 164,000 .665 424,000 . .57% 1,810,000
7 855,000 2,254,000 170,000 5627 ' .531 1,526,000
3 888,000 2,338,000 175,000  .592 ° - .430 1,483,000
9 893,000 2,411,000 130,000 558 453 1,145,000
10 895,000 2,184,000 185,000 527 _ 418 1,407,000
$13,141,000 - 12,143,000
Benefit-Cost Ratio = 12,143,000 = 0,92
' 13,141,000
Break - Even =" 7.3% reduction in annual 041 costs

= 5,3% reduction in capital costs

* Present Worth Discount: 5% for 0&M costs and PWA capital
5%

3.25% for otner donor capitatl

J Xouuy

6. obe
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Tabla F-1.4
Project Internal Rate of Return (US %)

Estimated Estimated Het Project
Year Costs Benefit Benefit
1 2,222,000 - -2,222,000
2 2,914,000 994,000 -1,920,000
3 2,451,000 2,052,000 -392,000
4 1,916,000 3,703,000 1,787,000
3 1,220,000 5,450,000 4,230,000
3 1,300,000 5,610,000 4,310,000
7 1,400,000 4,970,000 3,570,000
3 1,500,000 5,130,000 3,530,000
9 1,600,000 5,299,000 3,590,000
10 5,450,000 3,750,000

1,700,000

= 40.05%
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. 2. " Technical Analysis

A. Selection and Use of Training and Institional Deve1opment
lechnology

- In order to create and sustain institutional bu1]d1ng (the
pr1mary focus of this project), the selected technology must-focus on a
skill .transfer process within the overall framework of training.
Bas1cally, this approach involves a two-step process whereby OMDT and
other PYA counterpart staff obtain both training and technjcal skills,

and: thien subsequently function as trainers, transferring these technical
-1115 to others within the organization,

e The primary level of skill transfer can be described as a
consul tant relationship wherein skills are transferred through a

>onscious process using day to day work as a learning ground and by the

: 1ntroduct1on of 'specific skills and knowledge through structured learning
events  (such as workshops, written materials, and seminars). : Once the

skill is introduced, it is practiced and mod1f1ed by the c]iént through
act1ve experimentation on the job (secondary level). An

ana]ys1s feedback phase follows so that the client may modify'the skill
-_for appropr1ate use before formalizing its incorporation into’ the

- institution. ~This process can be visualized using the fo]mow1ng systems
: mode1

BEST AVAILABLE COFY
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If the above descrlbed process is to be effect1ve, two key

il 7. issues-must be considered: the selection and skills of the. consultant,

and the ability of the institution to absorb the skill transfer process.. -
‘The approach of the consultant will require a development orientation
'~ which translates into the ability to "work with," rather than "do for."

:'h»W1th1n the cultural context this will require a high degree of personal
~.--.contact and strong communication skills on the part of the consultant. .
. The consultant must provide the room for the client to feel a part of the

~process and to claim local ownership for the outcomes. In fact, the S
~client must feel that the consultant is working for him rather than the :

”'-c11ent feeling as the Junior partner in the process.

L The ab111ty of the institution to absorb the technology w111 ‘
depend on both the length of time for the project and the many demands

- placed upon its staff which may interfere (e.g.,work pressures to

" produce, availability of staff, budget, educational background,

. mot1vat1on) The length of t1me and the pace of the inputs are 1arge1y

controllable. The institutional demands are largely uncontrollable and

'ﬂfmust be constantly assessed andg project p]ans adJusted over the 11fe of

the proaect

"B, Requ1rements of the Techno]ooy

. A great deal of experience has been accumu]ated on the
~effectiveness and requirements of training approaches in development work
over the past twenty years. Effective models do exist and are in =~ .

“practice in industry, both in deve]oped countries (such as the US and
Japan) and in developing countr1es ‘(such as the Philippines and :
Indonesia). For the levels of training work designed into this project,
it is important that the contractor:be skilled in the use of adult .

~learning (applied behavioral science) and experiential,

" criterion-referenced training approaches.- Both are br1ef1y descr1bed to
’ a1d in the se]ect1on of the contractor.

a. Adult Learning Requ1rements

\ Adult learning fo]]ows a four step cyc]e mode] for
; conduct1ng training events. This is often referred to as the
- exper1ent1a1 1earn1ng cycle". ~

e T \\\\\f\“*{:::)eeneralize dﬁ”f’_—"f’ .

Chart.F-Z ~ The Experiential Learning Cycle ]i;fh
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1)  Experience: This step in the model is a training
event which is largely practical or experiential in nature. Examples are
demonstration, case study, problem cases, role play, field experience,
short lecture, written exercises, etc. In this step the participant
experiences an initial learning task. The learning task is structured
using measurable indicators and a carefully designed training format
which is written in advance. This step can be considered the skill or
knowledge input.

2)  Process: Immediately after the experiential step, a

- processing step is introduced to the participants. This usually consists
of an instruction to carry out one or more of the following: discuss in
small groups; reflect alone; write notes; discuss in the full group;
answer questions (prepared in advance). -This step is designed to guide .
the learner in a sorting, gleaning or analysis process of the important
or significant of the prior experience. This serves to reinforce the
learning process and correct errors in skill or concept.

3) Generalize: Following the process, the learner is
then helped to generalizé the important and significant uses or
application to other 1ike situations. This is accomplished by asking
questions and recording responses. The assumption is that if a skill or
knowledge is truly lzarned, then the learner should be able to articulate
or demonstrate what he has learned. This step serves to further
reinforce the learning.

4}  Application: The final step in the learning cycle is
the actual use of the skill on-the-job. In this step the skill is tried
out and refined. The training process used for this is planning for use
.of the skil? 7n the individuai's normal work setting.

n. Criterion~Referenced Training Requirements

The criterion-referenced approach is essentially training
by measurable ohjectives. In order to develop training using this
method, the designer must follow a systematic process: (1) needs
assessment; (2} selection of training intervention; (3) specification of
training outcomes (objectives); (4) training design; (5) conduct
training; and (6) measure and evaluate outcomes.


John M
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1)  Needs Assessment: Two primary tools are used in nee
asses ament task anaiy51s and panOrmancp prob]em so]v1ng In task

steps, and performance indicators to carry out a job. This model is th
used to compare actual performance on the job against the model. Onc
performance discrepancies are specified, this inforination is used to .
decide what training should be used and what performance indicators a
required for training objectives. Performanca problem solving is use
analyse job performance to pin-point what neads to be improved. It i
used to sort out which problems . can be attacked through training and
which require other problem solving solutions. .Both task analysis an
performance problem solving can be used together or separately. The en
result is specification of training need. ..

2) Selection of Training Intervention: Once training
needs are identified, an analysis must De made to decide how to treat:
problem. Can it be dealt with through skills training, long-term
training, short-term, on-the-job coaching or is it better not to conduc
training? Is it a training prodlem or a management problem? The cos:
effectiveness of alternatives needs to be considered.

3) Specification of Training Qutcomes: 1In this step:
task analysis is used to define a set of training objectives which
pacify what will be learned and how it will be measured or evaluated
his step is the key to designing training which will result in chang

%
4) Training Design: This step is the process of
specifying exactly WRat will occur in the training event. It lays ou

tne setivities, time lines, and selects the .appropriate training devi
ts achieve the outcomes. :

5) Conduct Training: Training is carried out using t
+ruininq design. The experiential learning cyc]e (explained in
Chart F-2) is carried out.

5) Measure and Evaluate Qutcome: This final step
measures if the training objectives have been achieved, i.e., the res
of the training are reflected in on-the-job performance. A great var
of devices may be used including observation, testing, certification
chieck 1ists, and follow-up interview or output measuring on-the-job,

[

BEST AVAILABLE COFY
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C. Feoasibility in the Use of the Technology

Tuo primary issues will determine the feasibility of using skill
transfer tecnnology in this project. The availability of consultant
skills and PWA’'s capacity and willingness to absorb the technology.

It is doubtful that start-of-the-art training skills exist
locally, Other institutions in Thailand conduct training (such as the
Metropolitan Yater HWorks Authority - MWWA), but most of these approaches
use traditional lecture methods, However, there is a great deal of local
interest in learning how to use advanced.training models as evidenced by
requasts for training assistance now in MWWA from the Japanese government
and the existence of the Professional Trainers Association and the
Organizational Development Group, local associations for training
officers and training professional in industry.

t should not be difficult to obtain the required technology
outside of Thailand. A great many training resources exist both in the
U.S. and other countries which can be used to assist in this project..
Successful training models in water authorities have been developed in
Trinidad and Tobago, the Philippines, Sri Lanka, using foreign
contractors. .

The willingness within PWA to absorb the technology is in clear
evidence. Two important indicators are the positive reception the 30 top
execitives of PWA gave to a recent team building workshop (November,

1982, Pattaya) and PWA's commitment to create a training department
throu;ﬁ its reorganization. The training. department is currently using
two siort term consultants to assist them in developing the training
departient this year. Both the Pattaya workshop and current efforts have
used all «f the elements of training technology described above
successfully,

3. Administrative Analysis

A. Grganization

PiIA was established by the Provincial Yaterworks Authority Act
of 1979 as 3 state enterprise to serve areas outside of Bangkok. The Act
states that PWA should: , ‘

"Engage in and promote the business of waterworks by conducting
surveys, providing sources of water and procuring raw water for
production, delivery and distribution of water including
undertaking other business related to or in continuation from
the waterworks; for the purpose of providing utilities' services

to the public giving primary consideration to the. 1ntorest of _}Ea'

the country and public health of the population.
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PWA was formed by consolidating two divisions of two separate
agencies. Thus the day-to-day functions of PWA refiect a partial
consolidation of the policies and procedures of the two predecessor
agencies, PWA has taken significant intial steps to improve the
effective of its organization. The latest approved organizational
structure for PWA is shown in Chart II-1. The reorganization focused .
particular attention on eliminating the duplicatieon and confusion creats
by the consolidation. A detailed description of P4A with the latest
strategies on the organization is contained in Annex H.

8. Present Capability of Dapartments Engaged in Project

Overall management of the Project will be the responsibility o
a PUA official with the rank of Assistant Governor. This person will be
assigned an administrative assistant and adequate support staff. The
Project Director will also be assisted by the project~funded consultant
and especially by the team leader/corporate planner,

Much of the praposed activity will center in the 02T, Planning
Administrative, Personnel Divisions, and the Departiments of Waterworks
Development, Engineering, and Construction Supervision. OMDT has only
recently been established and, as yet anyway, has only a Director., A
workplan has been developed for the first year, however, and additional
staff are expected to be added soon, A budget of 2.4 million baht has
bean provided for the first year of OMOT operations. The OMBT will be
qgaining considerable experience prior to the start-up of the proposed
Projact, Other key Divisions involved in implementation will also be
strengthened prior to Project start-up, both through the addition of ne
staff and the return of several who are currently abroad on fellowships

In short, we believe that with the assignment of a full
comalenent of staff to the PWA units cited above, Project implementatios
shouti« proceed as planned.

G. Flanned Efforts to Improve the Capability of Despartments Engdgep
in o th1s Project

Tﬁe PHA Procurement Division expariences some confusion and =
incons iz “uy as a result the lingering remnants of the prior agencies,
Howuver, the Procurement Division has demonstrated their ability to
procure large professional source contracts on several prior occasions
subqaquﬂn+ to PWA's formation. Thus the present ability to procure the
necessary services exists within PHA, Similarly, PYA has demontrated a
abi lltj to administer the day-to-day activities of large proress1nna1
service contracts., :

BEST AVAILABLE COFrY.
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A1l of the PWA divisions or departments that are expected to
direct institutional development activities are currently in place with
the exception of the corporate planning aut1V1ey and the Research
Division., -The staffing of both the engincering and planning is at
prasent very Timi ted and this project could significantly tax the
capabilities of these two departnents° Several engineers are presantly
on fe]]owsh1p and should return to the departments prior to project
commencement :

Dur1ng the institutional development phases of the rro;ect many
groups of PHA'will be reviewed carefully to assess means of improving
their 1nst1; t]onal canability including:

ffice of Manpower Development and Training
ffice of Waterworks Development

:0ffice of Analysis and Evaluation

5F1nance and Accounting Department
“Administrative Division

-Personnel Division

Procuremznt Division

ngineering Department

onstruction Supervision Department
-Regional Offices

f members of each of these PWA groups will be members of
institutional development efforts, contributing their
i expert1se in their own subject matter areas mh1]e learning
how to develoj systematlc approaches to their day-to-day work. These
project activities are expected to eliminate much of the confusion that
arose from the consolidation of the predecessor agencies. The revised
organ1zat|ona1 structure plans an increase in the staff1ng of the
engineering‘and planning departments permitting these departments to more
easily absorb the direction of selected activities in this project. The
reorganization will also create and staff the Research Division and
formalize the corporate planning activities. Corporate planning

will also be further strangthenad by the use «f short term
consultants’to be funded by other donors. The planning function is
critical to ensure that the later stages of training provided by this
project and the institutional development planned by this praject are
compatible with PWA's long term goals. The Operations, Maintenanca and
Training contract will provide additional advice to PUA prior to the
start of, th1§ project on selected areas of organizational efficiency,
including -procurement.

teams in t
knowledge -¢
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PUA's ability to administer large service contracts has been
demonstrated to be adequate, but is expscted to be improved substantially
as a result of the activities proposed by this project. This project
will place particular emphasis on improving PWA's ability az an
orgnization to make the prompt and sound decisions required to make full
use of external consultants. Emphasis will also be placsd en
standardizing policies and procedures to further improve PWA's
administrative, financial and procurement capability.
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EVALUATION PARAMETERS

The following 1ist of evaluation paramaters has been prepared to indicate
the types of data that are expected to be used to monitor and evaluate
the progress of the Project. This 1ist should he reviewed during the
Project mobilization phase to reflect PWA's progress and other data
sources which become available during the time pericd from Project
development to contract commencement.

I. Achievement of Agency Goals

A. Number of waterworks with improved efficiency.
B. MNumder of waterworks with increased capacity.
C. Number of new installations.
D. Funds made available from:

1. Revenues

2. Government

3. External grants and loans
E. Increased number of customers.
F. The number of personnel per 1,000 consumars,
G. The value of outstanding uncollected water bills.
H, Number of waterworks under concession,

II. P4A Production Performance Indicators

A.  Total water production-central, by region and by facility.
. HWater consumption-central, by region, and hy facility.
C. Unaccounted-for-water

1. System leakage
2. Unbilled water

III.PWA Maintenance Performance Indicators

A. Facilities in operation continuously - central, by region, by
facility.

B. Funds expended on replacement parts.
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IV. PHA Financial Parformance Indicators

VI.

o

TMMOOW@ =

Total annual budget - central, regional, facility.

Actual expenditures - central, regional, facility.

Total revenues collected - central, regional, facility.
Total billings uncollected - central, regionai, facility.
Unit cost of production - central, regional, facility.
Unit cost par ¢onnaction - central, regional, facility.

PWA Quality of Service Performance Indicators

A.
B.

Day service provided - centra1; regional, facility.
Days acceptable quality met - central, regional, facility.

PWA Manpower and Training Performance Indicators

A.
B.

b
N

Total staff assigned - central, regional, Tacility.
CMDT annual targsts met.

1. Training courses conducted
2. Training msterials/manuals produced

Training informztion system development targets met.

1 Analysis completed

2 Performance standard deve]oped

3. Decision-making models designed

4 Training neads identified on an on-going basis

Training plan development targets met.

1 Immedinte training plan completed

2 Medium-tera training plan completed
3. lLong-term training plan completed
4 Each annual plan updated

Skill training targets met. Workshops conducted:

1 Organizational Dnvelopmant
2 Management

3. Technical

4, Administration



1. INSTITUTION AND ORGANIZATION
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_ DESCRIPTION OF . =

- THE PROVINCIAL WATERWORKS AUTHORITY**

1.01 'The_Provincial Waterworks Authority Act of 1979;;"
' established PWA as a State Enterprise and empowered '
 -it-to;distribute piped water in all provinces outside

of metropolitan ‘Bangkok.. The Act authorizes PWA .

to : "Engage iniand promote the business of wateré-_

' ~ works by conducting surveys, providing sources _
of water and procuring raw water for p:oduction;_‘
>delivery and distribution of water including -

-Iundertaklng other business related to or in
contlnua;ion from the waterwo*ks, for the
purpose of providing utilities' serviceé to
" the pﬁblic giving primary consideration to -

the interest of the country and public health.

of the population".* ETED

1.02 The PWA is controiled by its Board of Directors

which consists of twelve members who are aD901n;ed
by Cabinet and hold oizlce for three year terms.

I, SR

1.03. . The Governor who is appointed by the Board, with

. Cabinet approval, is the chief executive of PWA.

":Hé is a membe;'of, and off1c1al Secretary to the
‘Board. AR '

l.045'The“prganization structure} Figure l, is based on

* Translation, by Office of the 3ﬁﬁi¢ial Council;
- in the Prime Minister's Deoa*tment.
e Th1s annex taken Trom the UNDP Tripartite Report 07 Novembor 1982.
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15 regional offices which provide the link between

PWA Headguarters in Bangkok and the water supply
systems. These systems which are owned and operated °
by PWA, serve provincial towns and municipalities

throughbut the country -(Pigure 2j.

2. TFUNCTIONS AND OPERATIONS

2.01 The four main functions of PWA are:

{a) to plan and construct urban water supply projects

throughout the country outside Bangkok;

(b) to operate those projects, supplying water to
1.9 million consumers (1981);

(c) as agent to local authorities, plan, construct
and hand over (but not operate or maintain)

rural water supply projects; and

(d) to provide technical support to local authorities

operating the rural orojects, this support
being normally provided on an adhoc basis at the

request of the local authority concerned.

Operating and development statistics for Fiscal Year
1281 are shown in Table 1. Current assets are A
shown in Table 2. '
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TABLE 1.

AdOD FIGV VAV 1538

1 Operation and Haintenance

Uatervorks operated. by
Total output capacity
Oross water productlo
Net wmetered coﬁsumptlo

; 183

754,300 w3/day

" 498,660 mizdav 1avxrage)
367,100 -

Esticated water used in° tteatnen: w 20,600 o L"
Estimated standpipe consumption’ '_ _ 2,508 "~ ° “.
Humber of consuser comnectfons .~ . 7. 315,783 :
Estimated population served .. . . .. 1.90 million (a;Plou) (1)

Total population in areas served. = .. . 3.83

" No ~ Capital Allocarion

2. Develoowent: -
. (Ma ®ahr) (¥n USS)

Vater schemes under d elopme - .
120 0 204.1

~ wurban: in band sta) C 8.7
started in y 4 &3.9 T2
. ‘ : 6 . 50.0 2.2
- = rural: new ' 13 36.0 1.6
inprovenent 3.0 0.4
- Counterpart funds - 103.2 4.5
Other projects 48.0° o241
Total 452.2 21.5
3. Manpower:
Headquareers staff 730 - (1435
Regional offices . 540 {12%)
Watervntks 3,820  (743)
T190  (100%)
4 Fin#ncial Resules: (Mo Baht) =  (Mn US §)
Revenve: vater sales’ o 318.2 13.8.
installati 41.2 1.8
- other 2.2 0.1
e 361.6 - 15.7
Costs: - personnel 248.3 ©-10.8
—-. .electricit 126.1 - 5.5
) - - chemicals : 44.8 1.9
pipes . . 26.6 1.2
fuel and 1yl L2630 T 1.
Tepairs an 37.1. 1.6
other 10.0 3.5
519.2 22.6
157.5 6.8
S. Tarifs Structuie: Presens .Pronosed

Consunption (w3lnonfh)‘

First tem = v -1 o 2.00 2.75
Bext tem ' 2.50 3.75
Bext thirey .- 3.00 5.00
T - Rexz ghirry T A4.00° - 8.323
Next twenty S 4.30 7.50
Kext two hundred 5.00 9.00
All subsequent consumpt 5.50 10.50

(Baht pav Cubic Hotre) g

Hotes 1. Escinated popula:ion

- asumed figure on
g1z parzons per. connegt ‘
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‘Cuzzent | Previous .
‘ Asséts ' , ol o
Sy guarter - guertier
Fixed lLeszetis .
Lznd - . ) 39,58 - 39.38
Buildings, yl#nt znd eguipment 575000'” 47734
Less: Afccumulated ée;reéiation '2,56'; 38,357
X=t fixed 2sseis service 522.44 ]A';.-'
7otal Fixed Assets - 61.82 478,55
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rivence 4°98:. 11,74
" ponsizuction :n';-.g:essffr' 3 4.87f: 575.90°
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Net Custozmer iccounts ?°c°~va—: _ 56.57 i 7f5-i75;A5'

Uthex Accouggg”g;ceiQ;;I;_ | ““hgﬁEG _j. 5.2
motal Cumrent $;35t§41 239,89 ° 215,55
© motal Assetis 1) 1.201556: l.08¢4.87

Woké: 1/

A.w.;et_s transferrecx :rom the Dopartmeng of Publlc Works

in 1979 are in process of evaluatvon and

are not 1ncluc‘1ed. o
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' MANPOWER AND 'TRAINING -

. MANPOWER

301 The PWA has 5213 employees located as follows:

Table 3  LOCATION OF STAFF

Admin. &Finance : 386 - SRR _51.386

" Technical Affairs 222 .. - -0 222
Operatins 1220 g3 386 46D
TOTAL ”13_0 T 631 3,886 5,213

t'3.03

'-_3.04

- Development and Training Department,and a full time

;jthe_tralnlng institution and on the establishment o

“The 169 PWA owned water supply systems are operated

be 3,846 waterworks ‘personnel organlzed under the :
‘Operations Branch " Waterworks are essentlally small »
units with an’ dverage of less than 25-operations ﬂ_a-%¥J».
- personnel per waterworks (Table 4) . The oeploymeqt ef‘
' staff at waterworks is shown in Table 5 which indicates

“an average oi 12 waterworks staff per 1,000 connections. -

- Regional Office staff number 637 deployed as shown
_in Table 6, and Headquarters’staff number 730,  (Tzble 7)f'

TRAINING

The revised Organization Structure includes a Manpower

Training Director was appointed in_June 1982. The :

- Department is in. the formative stages,and the Director.

:'ls concentratlng on the de51gn and development of .

Ih

- training, strategies,guidelines, concepts and methods.

: Branch - k | nggkdk '+ Regional Offices = Waterworks. Tbtal'f"‘




Annex H -

page £

Table 4 Distribution of Waterworks by Number of Emgloyées

Number of employees

Number of

Total number of

" at each works waterworks emplovees
~under 10 23 177
10-19 71 " 872
20-29 S 39 . 943
30-39 19 626
40-49 8 360
50-59 1 Ts20 T
_ 60-69 3 . 186
70-79 3 223 .
over 80 _3 307 -
. 170 3,846
— Tables Deployment of Staff at Waterworks Level J
Staff per ;
‘ Number of Staff per 1,000 populatizn
Function staff 1,000 connections served
. B
" Supervisory/ 1,736 45 5.4 . 0.9
Administrative ) ’ )
Technical/ 1,643 43 5.1 0.9
Operating
" Meter Reading/ 467 12 1.5 0.2
Bill Collecting :
3,846 100 12.0 2.0

Total
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Table 6 beﬁloyment of Stafi at Regional Offices
Region Number
Functien 1 2 3 4 5 6 7 8 91011 12 13 14 15 Total (-
Directorate 3 4 & 4 &4 3 & & 3 4 3.3 &3 & 54 -y
Department ‘ — | ' ‘

Heads 9 9 6 6.7 9 7 8 8 g8 8 7.7 9 9 117 18
Laboratory 2 2 2 - = -1 -11-2- -1 12 2
Technicians s 3 33 2 4227777273 6 10
Drauvghtwmen. 1 1 6 1. -1 6 - -2 1 - - = 20 3
Mechanics | 9 6 612 510 7 5 9 6 & 6 3 4 10 102 16
Plumbers {1 -.2 - - -121331--1 15 2
Workers L, - - 2 - 5 -2 2 & 1 2113 27 4
Procurement 31 --1221=--21+-23~=- 16 3
Finance 33 3 - 4 11 2 311 3 2 ‘6 4 37 6
Administration 6 4 5 4 & 5 5 3 2 1 3 3 2.5 6 58 9
privers 4 4 2 52 7 23 3 & 25254 5 8
Janitors i1 -111-2--11- 2 1 12 | 2
Security 3 2 - 2 2 4 - 2 2 2 - 3133 29 5
Other s - - 3 4 7 2 -=-11=-==-- 20 3

TOTAL - 56 40 39 43 37 58 35 A2 41 42 38 45 24 48 49 T 637
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* Less than 0.

Distribution of Staff at Headgquarters page i0
Other
" Central - Admin Branch  Technical S

Function Functions and Finance Affairs Operations Total 4 _
Top .
Managenent 5 - - - ) 1
Planners etc. - ~ 13 - 13 2
Engineef;u.‘ . - - 43 2 45 S
Architects - - 2 - 2 *
Cost Estimators - - 11 - 11 2
Technicians - 7 94 48 148 20
Draught men - - 11 - 11 2
Haintenaﬁce
Technicians - 1 - 29 30 4
Inspectors 9 - - - 8 1
Laboratory - - - 11 1l z
Finance 39 99 5 4 147 20
Procurement - 27 - - 27 &4

' Aduinistrative/ _ ‘
clerieal 18 66 53 28 153 21
Personnel - 27 - - 27 4
Lawyers - 7 - - 7 1
Public ]
Relations 3 - - - - 3 ®
Drivers - ©37° - - - - 37 S
Security —e 265 T 24 3
Labourers e - __lﬁ _ _- - . _1_8 ) -.2”. B

74 313 222 122 731 -
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.05 Manpower plans and skills inventories will
be developed during 1983 along with bosition
descriptions, task analysis and the identification

of training needs at all levels.

3.06 Overall training program design should be .
prepared by mid 1983,and full scale Training
of Trainers and program delivery should proceed
during the second half of 1983.

3.07 As the importance of training to the PWA program
has not been fully appreciated during the earlier
years of PWA, up to date training expertise and
experience is limited to only several stafi
members. Conseguently external assistance is
needédi£6fhéi§"desi§n“énd establish the training

institution, strategies and programs.

3.08 O©Only 3% of all PWA staff have Universitf éegrees,
35% have only secondary and 31% only a primary
school education. Table 8 summarizes education

gualifications.

3.089 The educational background of PwA-personnel
will be taken into account when designing
training programs, and basic skills courses
in reading, writing, arithmetic and basic science
courses will be included as needed.
WATER SUPPLY SYSTEMS - OPERATIONS'ANDTFJNTENANCE
PROGRAM

£.01 PWA is involved in both rural and urban water
supply, but the scope of PWA activities in

each sector differs. = -
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Table 8 Educarional Qualifications of Staff page 12
Subect Accountancy
Specialism: or Social
Qualification ' Other Science Science/ Mo
Level Engineering or Technology Law Humanities Specialisaz Tozal £
" Doctorate 2 - - - - 2 *
Masters Degree 12 e - 3 - 15 *
Degree, Bachelor's 67 ' 19 19 70 - 175 3
Vocational - : .
Course 428 . - - 48 - 478 9
Certificate
" Course 728 - - 350 - 1,078 23
Secondary _ _
School N ' _ - - - 1,816 1,81% 35
Frimary ’
" School - i i - 1,637 1,637 31
1,237 19 19.-- 471 3,453 5,199
* = less than 0.5%
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PWA serves 169 urban communities having populations
ranging from under 5,000 to 175,000 people with

an estimated total population of 3.9 miilion. The
classifications of PWA urban waterworks is given
in Table 89, and 10. '

- The waterworks which are plahned, designed, constructed

owned and operated by PWA have a total capacity of

" 754,300 m3/day and sales average about 390,000 ms/day

(see Table 1 ).

For rural communities with populations averaging
about 3,200, PWA provides planning design and
conétruction services Ior piped water supply system
development. The 650 rural systems constructed thus
far by PWA are operated by the local communities with
PWA providing technical assistance for operations

and maintenance.

Capital allocations for rural and urban schemes
are listed in Table 1 .

DECADE } . L

'PWA is collaborating with AIT in the development of -

Water Decade Master Plans which are expected to be

" completed in about 18 months. The plan will include

all rural areas, both piped and other sources, and

all urban communities except metropolitan Bangkok.

Estimated existing levels of service -and projected

- needs, country wide and including all sources are

as follows:
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TABLE 8

- Classification of PWA Waterworks Plants By Plant Capacity (1981)

Region

Numbver of plants with capacity not exceeding:-

0.51.01.5 2.0 2.5 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

% 1,000 m3/d

" Capacities and
liumbers of
Larger Plants

x 1,000 m3/d

1 1 1 3 1 2 - - 2 - = 1 = - 11 26 48 (3 plants)
-2 - 2 - 1 3 2 - 1 - 1 - - -
3 - 3 1 3 2 - 2 - -1 =~ - 1 42 (1 plant)
4 - 7 2 31 - = - -1 1 2 -
5 1 6 - 2 1 1 1 - -1 -~ - - 28 (1 plant)
6 1 3 1 1 2 3 1 1 - - - - - 22 (1 plant)
7 - .3 1 2 - 2 1 1 1 -~ - - 22 - (1 plant)
8 1 5 - 3 - 1 - 1 - - - - - 58 (1 plamt)
9 - 2 2 2 2 1 1 - - - 1 - 1
10 - 2 1 - 2 & 1 1 - - - - -
11 1 1 - .2 3 1 2 - - - - - -
12 - 2 - -1 - 2 -« 1 1 - - - 13 (1 plant)
13 - - =1 1 1 1 1 - 2 - - - 11 (1 plant)
14 3 1 2 1 - 3 - - = - - -
15 1 1 - 1 & - 2 - 1 - - = - 28 (1 plant)
Total _ .
Column & 41 12 24 25 16 17 8 3 7 3 2 2 o (11 plants)
Cumula- 6 47 59 83.108 124 141 149 152 159 162 164 166 177 Total

tive
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TABLE 10

Classification of PWa Waterworks by Number of Connections {1981)

Rumber of waterworks having the following connections

Region - .
250 751 1,501 - - 2,501 3,501 4,501
£o to to to to - to Over
750 21,500 + 2,500 1223500 . 4,500 5,500 5,000
1 3 6 - 2 2 - 1(15,500)
2 & 4 1 1 - - o
3 5 4 1 1 2 -
4 9 3 - 2 1 1
5 7 "3 2 1 - - 19, 000)
6 4 2 3 - 2 - 1(9 300)
7 2 3 2 2 1 - 1(9, 000)
8 7 2 1 1 - = -~1(11, 600)
9 4 3 - 1 2 - 1(6,900)
10 . 4 1l 4 2 - - .
11 4 1 3 1 - - o
12 2 1 2 1 1 - 1(6,250)
13 1 2 2 1 "1 - = 1(6,800)
14 3 3 1 2 - - .
15 & 3 2 | - - 1(12,150)
Total %3 51 2% 19 17 1 79

Total number of uatervorkstlﬁ?

Summary:

104 Under 1,500 connections
56 1,500 - 5,500

9 Connections in the range 6,000 - 15, 000
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EXISTING LEVELS OF SERVICE AND PROJECTED NEEDS

D Population(Provincial) - -
Source Served (millions) Projected Needs
1980 % of Total 1990  $ of Total
Pipad Water
Urban 2.5 5.9 19.0 35.5
Village _ 2.0 4.7 4.3 .
e i - —=< {inC]vdes non -
comected users)
Wells - - , . -
Dug - 26.2 . 62.2 20.5 38.2
Tube | 3.0 7.1 5.0 9.3
Rainwater Storage 0.6 1.4 4.8 9.0
Other 7.9 18.7 - -

- Totals

42.2 100.0

53.6 100.0

5.03 The estimated cost to meet the Decade target of

providing a safe watér'supply for all Thai citizens
by 1991 is Bht 18,900 million. .The PWA por:tion

will be about:f urban - 9,000_million

rural - 4,500.hi11i92:-m___

o e et e it e = 2


John M
Rectangle

John M
Rectangle




