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National Economic and Social Development Soard
National Institute of Development Administration

Operations and Maintenance
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Project Implementation Letter
Project Implementation Order/Technical Service
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BASIC DATA (1983)

Population (millions) 48.5

Provincial Water Regions 15

Number Urban Water Systems 174

Urban Population {million} in PI-JAServices Areas 3.8

Percent Urban Population Served 501

Number Local Authority Operated Faci 1iti es 675

Num~er of PWA Staff 5,190

Percent Revenues Covering

Operati ng Cost 70%

PWA Employees/l,aOO Persons Served 2.7

PWA Employe~s/l ,000 Connections 15
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PROJECT AUTHORIZATION

Country

Proj ec t Ti t 1e

Project Number :

Thailand

Provincial Hater'tlOrks Authority
Institutional Development Project

4·93-0331

A.I.D. Loan Number: 493-U-033,

Pursuant to Section 104 of the Foreign Assistance Act of 1951 as amended
(FAA), I hereby authorize the Provi nci a1 Haterworks Authori ty
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 19B1, subject
to availability of funds, to help in financing foreign exchange and local
currency costs for the Project. The Loan to Provincial Hater~'1orks

Authority is to be made subject to the furnishing of an acceptable
repayment guaranty from the Royal Thai Government. The planned life of
the Project is five years from the date of initial obligation.

The Project is designed to increase the institutional capacity of the
Provincial \·/aterworks Authority to plan, design, manage, operate and
maintain water supply systems under its jurisdiction. The loan funds
\'11 11 be used to fi Mnce long and short term U. S. and 1Dca1 consul tants,
training, Project commodities, in-country seminars/conferences,
evaluations and certain Project operating costs.

The Project Agreement which may be negoti ated and executed by the
officer(s) to whom such authority is delegated in accordance Nith A.Ln.
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.LD. may deem appropriate:

a. IntCtest Rate and Terms of Repayment

The Provincial l~ater\'Jorks Authority shall repay the Lo;]n to A.LD. in
U.S. Dollars within forty (40) years from the date of first
disbursement of the Loan, inclUding a grace period of not to exceed
ten (10) years. The Provincial HatervlOr!cs Authority shall pay to
A.I.D. in U.S. Dollars interest from the date 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.
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b. Source and Origin of Goods and Services

Commodities financed by A. 1.0.- under the Project shall have their
source and origin in the U.S., Thailand, or countries included in
A.I.D. Geographic Code 941, except as A.I.D. may other\"Jise agree in
writing. The suppliers of commodities or services financed by A.I.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.LO. under the Loan shall,
except as A.I. D. may othenli se agree in \'Iri ti n9, be fi nanced only on
flag vessels of the United States, Thailand, or Code 941 countries.

c. Source/Origin Waiver

Pursuant to the authority granted, tome by Redel egati on of
Authority 4·0.10 (revised), I hereby \'Iaive:

(l) the requirement in Section 536(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.LO. 'ssource/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.

I hereby certify that exclusion of procurement of these items fror.1
free world countries other than the cooperating country and countries
included in Code 941 would seriously impede att~inment of U.S.
foreign policy objectives and objectives of the foreign assistance
program, which this Project is intended to serve. .

Robert Hal ligan, Mission Director
Authorizing Officer

Date
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1. REC m.1i\1ENDATI Ot-JS, SUr\1:~,l\RY DESCRIPTION, ISSUES AND FINOIJJGS

A. Recommendations

It is recommended that a loan of $5,700,000 of FAA Section 104
funds be authorized for the Provincial Hatervmrks Authority Institutional
Development Project. loan terms are to be ,10 years, including 10 years
of grace, 2 percent during grace, and 3 percent thereafter. Under the
Redelegation of ALlthority 40.10 (Revised), a \'/aiver of Section 535(i) of
the FAA is requested to permit the pur'cnase 'if five mi nibu5/cars of
Japan/Thailand origin and a source/origin waiver is also requested to
permit the procurement of a vlater trucl< of ·.Japan/Thailand origin.

B. Summary Description

This Project is designed to enhance the institutional capability
of the Provincial l~ater\."orks Authority (PHA) to plan, design, manage,
operate and maintain \'Jater 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 'v/ith
respect to the P~'IA objective of financial self-sufficiency. The Project
is intended' to enhance bottl the qua Ii ty OfS'e"rVl ce, and the number of
peopl e served, by PHA managed and/or supported \tatervlOrks.

Major Project objectives include:

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

(b) development of a corporate planning capability and
producti on of short, medi urn, and long-term plans;

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

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

, (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 implementation of innovative activities
designed to expand PWA population coverage and increase revenue
generation.
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In summary, the total cost of this Project is $9,503,000, i'lith
$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 .l\ID-financed commodities, the major
portion is allocated for audio-visual equipment, data processing hardware
and software, ground and surface water investigation equipment, and leak
detection tools and equipment.

c. Issues

In the cable (83 STATE 004315, Annex A) authorizing USAIO to
proceed with the preparation of a Project Paper, several issues were
raised. Each of these issues is quoted and discussed briefly be10\'l
and/or in more detail in the body of the Paper.

Issue 1

Institutional Development: The project is intended to
strengthen performance capacities and technical skills at all levels of
PHA I S rural water system. Focus at the bottom operational end of system
appears especially appropriate. In,this:connection, efforts to improve
i nformati on fl m'IS ,through system shoul d be carefully di rected toward
producing actionable data at reasonable cost in both monetary and
paper''1ork terms.

Comment:

Plant-level operations and maintenance v/il1 be a major focus of
the Project. In connection with this, a training information system will
be developed which \~i1l monitor plant level performance and identify
training needs on an on-going basis., This system will collect data on a
small number of performance indicators and therefore should not be a
burden to staff at the pl ant level ••,'The' recurrent costs of th; s system
are expected to be minimal. '

Issue 2

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

Designing and testing of potential cost-saving system
modifications for plants of varying size is a major Project component.
Plant level improvements in '{later quality 'r"/i11 be brought about Doth by
improved filtration and chlorination practices. Upgrading of regional
and central level Hater quality surveillance functions (e.g.,
laboratories) will be assisted by other donors.

Issue 3

Private Sector: To maximun extent feasible, private sector
participation should be structured into Project design, e.g., contracting
for new, lower cost systems to be designed and built.

Comment:

Private contractors are used for all PWA financed construction.
Any new 1m" cost systems desi gned under the Project \'lOu1 d a1 so be
constructed using private contractors. Other capital improvements, such
as the drilling of production wells, are also contracted to the private
sector.

Issue 4

Focus on Health: Project design should emphasize the potential
of reducing lnfant and young child mortality rates as \1ell as burden of
illness in work force.

Comment:

This 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 thr'ough improved organi zati onal effi ciency and effectiveness, thi s
Project will ultimately enable PWA to provide safe ~ater to a much larger
number of people than they nm'l serve. Hithout these improvements, \'/ater
qual i ty standards mi ght never be met, and ri nanci a1 constrai nts 'llou1 d
cause efforts to expand coverage to be severely restricted.

Issue 5

Prior Efforts: Project design .shou1d fully reflect lessons
learned from prior AID and other donor assistance.
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Comment:

This issue is discussed more fully in Section III-F. In sum,
however, AID has been until recently the only other major donor to have
been involved in piped "'Jat~r 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 !,'fere cited as maJor reasons for this situation. This Project
is intended to address these issues 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 i ndi vi dual \l/aterworks more effectively.

Issue 6

Other Donors:. Project shaul d be desi gned to facil i tate
follow-on flnanc;ng-from other donors in the rural water sector.

Comment:

The Project is.des.igned 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 PI-lA's financial
performance,\'Ie bel i eve that the Project VJill substanti ally increase the
likelihood that international lending institutions will continue to
invest in P\~Ao '

D. Fi ndi ngs

This Project is considered socially sound and administratively
and technically feasibleo Cost estimates are reasonable and firm. Tile
Project meets all applicable statutory criteria per Annex C.

II. PROJECT RATIONALE AND DESCRIPTION

A. Project Rationale

1. Ba.ckground

. Despite the investment of considerable Royal Thai
Government (RTG) resources, a WHO-assisted study carried Ollt in 1978
found that only about ten percent of the. rural Thai population had access
to'safe (i.eO) v/ater from a prctectedsource) supplies of water. If one
includes larger villages and towns~ .Governmentsources estimate that less
than 20 percent of the rural popul ati on is served by pi ped klater systems,
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though much of this v/ater \'/Ou1d 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 dea til 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 (1985), it is
expected that a substanti al porti on of the Thai popu1 ati on wi 11 have
access to a basic minimum supply of 'safe water for domestic use.

Water supply development activities outside Bangkok are
bei ng impl emented by severa1 Government organi zati ons. Tile most
important of these are the Ground Hater Division of the Department of
Mineral Resources, the Division of Rural Hater Supply (RHS) of the r10?H,
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 Hater syster:1S, hm'lever, the RTG
deci ded in February 1979 to create a ne~.'1 st3te enterpri se call ed the
Provincial Hater\'lorks Authority (PHA) •. Estab1 ished through the merger of
the Rural Water Supply Division and the Public t~orks Department Division
of Provincial Hater Works, this ne':l.entity is charged with the
institutional responsibility for planning, developing, operating, and
maintaining \.,ater supplies for cities and to\'/IlS outside Bangkok (as well
as larger villages with popu1ationsup.to 5,000 population).

PI~A also has a mandate to plan and develop piped \'later
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
s ervi ng a total popu'l ati on of 1. 9 mill ion people, although the total
population in PHA plant service areas is roughly b/ice that number.
About 675 local authori ty-operated rural \'later supply systems a1 so fall
under PWAls responsibility for technical support (See Table II-l).

John M
Rectangle

John M
Rectangle



- 6 -

Table II-l
Distribution of Piped Hater Systems in Thailand

Operational Number and Classification Population
Authori ty of HaterNod<s Served

PHA 174 Urban 1,895,000

Local Authorities 675 Rural 1,200,000

Local r~unicipa1

Concessions 47 Urban 500,000

Total 895 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 the num~er of persons
served by' piped water systems. In this regar'd, very specific goals
related to population coverage and organizationai efficiency have been
,::stab1ished 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) installation of ne\'J
urban and rural systems; (c) reductions in capital and operating 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 \IaS about 45 million Baht. Thus, PWA currently ran a 12 million
Baht per month deficit with revenues covering no more than 70% of
operati n9 costs before depreci at; on and .. debt servi ce (l<1anagement and
Finantial Review, Phase 1, October 1982, Coopers and Lybrand Report).

To a large extent, these losses could be attributed to
organizational inefficiency, inappropriate rate structures, and
substantial uncollected user revenue. It is also important to note that
many of the waterworks were transferred to PHA Were inherited in very
poor condition. P\~A is faced, therefore, v/ith the need to ma!<e costly,
yet urgently needed, physical. improvements in most of their urhan plants.
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PWA's five year goals to increase connections in existing
service areas and expand and rehabilitate existing plants, as \'1ell as
construct new plants, is an effort to improve the long term financial
picture and cost effectiveness of PWA.

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. Hhi 1e PHA .recogni zes that increased popu1 ati on coverage through
the construction and/or acquisition of new plants is an important PWA
goal, it is clear that the most immediate objective is to improve the
cost-effectiveness and quality of service in the plants PHA nO\'1
operates. Some of the institutional constraints to improved PWA
performance are briefly summarized be1m".

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

(a) PWA tariff structures,though revised upward by 65
percent in May 1981, are still too low. In recognition of this, PVJA
submitted a proposal for further rate increases in November 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 \'/ithin PHA and further efforts to
bri ng these rates to more appropri ate 1eve1s \'11 11 conti nue to be made.

{b} PI,lA's mandate includes support to the r'ura1 \'Iater
development program. To date, hO\'1ever, no plan exists v/hicll 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 commissioned the Asian
Institute of Technology (AIT) to produce a rural \tofater supply master
1'1 an. The ter'rns of refer'ence for thi s pl an are very comprehensive and
will suggest the most appropriate role of ?WA and other RTG agencies in
implementing this plan. The plan is expected to be completed by
October 1984.

John M
Rectangle
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(c) If PHA is to achieve its priority goal of fiscal
self-sufficiency, short, medium, and long-term action plans to balance
expenditures ''lith anticipated revenues must be developed. Such a
corporate planning capability, t'ihilevital to PIJAls future success, is
not yet well developed.

Nanagement and administration is another area of
institutional weakness as described belo~:

(a) Two recent studi es (Coopers and Lybrand - r'lanagement
and Fi nance Revi e'.'l, Phase I and HASH Fi e1d Report No. 68, Team Bui'l di ng
for Management) indicate a range of organizational needs within PHA. .
Coopers and Lybrand found PHA to be overly central ized, \1ith much of the
engineering talent concentrated in Bangkdk~ while the real needs for
engineering exist at the regional and waten10rks level in improving
operations and maintenance., Financial reporting and recording systems
were found to be outmoded and not useful for management decision-making.
The HASH* team found simil ar i ndi catorsof organizational v/eakness, such
as poorly defined lines of authority, inadequate decision-making
mechanisms, poorintra-organizati.onal 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 conducted by a USAID-supported
consultant· team and i.nterviews conducted by the project design team
suggest an urgent need for an improved managem~nt capability. Indicators
of these needs.include mixed morale afllongemployees, inadequate
accountabi 1i ty for '(Jark performance, and alack of qual i ty control.
r·1anagers generally do not del egate tasks. nor share ; nformati on. 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 tas~s, and
communicating with and motivating employees is not an operational norm.
Contracting procedures are cumbersome,and workscopes sometimes adequate
to ensure that the services provi dedare .responsive to PHA needs.

* Water and Sanitation For Health project, a USAID-sponsored project
located in Arlington, Virginia.

"
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(c) The creation of PHA 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
employee responsibilities, employee performance appraisal procedures,
employee benefits, requirements for pr'omotion, 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.

. 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 key
areas of system design, construction management and inspection, as well
as operations and maintenance at the plant level. In general, PWA
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 \'/ater. PHA is fi ndi ng it
increasingly difficult, and more costly, to obtain adequate supplies of
\.,ater of acceptable quality from these sources. In order to meet the
lOllger-term ':later requi rements and reduce costs, P\1J\ \'1; 11 need to develop
alternative "later sources. The most promising is groundwater. l3ecaus~

of the past emphasis on surface water, however, PWA has a very limited
capability in this area. A recent consultant survey of PWA waterworks
has recommended that. immedi ate steps be taken to develor> groundwater
sources and that test v/ells be drilled at 35 of the 125 olants scheduled
for rehabilitation under tile IIP. .
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{c} Unaccounted-for-,../ater (UFH) through system leaks,
illegal taps, and unbi11ed usage represents a major loss of revenue to
the PWA. As of j';1ay 1983, nearly Baht 90 mill ion in outstandi n9 charges
remained to be collected.

(d}.Although virtually all PWA managed waterworks are
equipped to filter and chlorinate water, filters and chlorination
equi pment are often poorly rnai ntai ned" and systematic moni tori n9 of
chlorine levels is carried out in only a small percentage of plants.

(e) Currently PWA services less than half the population
living in their potential service area. " In some cases, this is due to
the ready avai·lability of acceptable alternative sources of \'Jater. In
others, it is due to the high connection costs and the poor public image
of the qual ity and dependabil ity of Pl~l\ service.

(f) PI·IA currently possesses a very 1imi ted in-house
research capability. As a result, PHA is unable to adequately evaluate
new technology prior to applying it in the field. In some cases, this
has meant that PHAhas failed to take advantage of potential cost-saving
innovations, while in others has resulted in investments in costly and/or
ineffective plant modifications.

3. Unnct Needs - Summari zed'

As incticatedin the foregoing discussion, efforts are
unden'lay to alter PHAJs tariff structure and to more clearly determine
PHA's role 'tlitll respect to rural i'/ater supply. Other problem areas, such
as the techni cal and materi a1 resources ,needed to improve water qual i ty
surveillance, are expected to be largely covered other donors. In other
areas, however, additional external resources will be needed to initiate
new activities and to continue, expand, and/or complement efforts which
are currently planned or unden'ldY. A more detailed description of other
donor activities ,is contained in Section II-D of the Project Paper. On
the basis of ollr analysis of these other activities, the fo11O\'Iing
represent the most pressing remaining institutional development needs of
rNA, and those which this Project proposes to address.

a. Policy and ?lanning

Though preliminary efforts have been made, corporate
plans and planning skills are not adequate •.
Additional assistance is needed both to broaden the
scopes improve analysis. extend the timeframe of
existing plans, and to establish these planning
skills within PWA.
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The PHA urgently require;~)~~~i:~tance to develop
skills needed to carry out'ground and surface '../ater
investigations. SUffi.c)~:Q·lti"kn9.'tI1edgeof this field
is also needed to ena9Je~' ) lrR~effective1y procure
and manage the. privat:~V :;".t",,;~d}7S \'1110 \'Ii11 be
emp1ayed to dr1ll Pf99, _" ':PJ%.~$,Us •

•., .i"~,~1N, .. :~e~r~::}ci'~ .
In order to ensure' th·a(·'p.l\'gp9~ea nevI and/or modi fi ed
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plant designs, equipmen-YlS1JOQiJ:9.ther ne\1/ technology
~re appropri at~ ?nd co,s:~;:~~,~.t~E~i\'e, P!~l\ needs. an
~ n-hous: capab~11 ty,.toi.:~Y.,~(.JHflt.~ th:se potent1 a1
lnnovatlons prlor t(), thft.'fJ!,t;apHllcat10n.
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b. f\1anagement and Administr~t'{8lf\;:~;~%iti~;:" '
\'< :~~;;:~~:~'~£~t:::q~~~~Jt' .-

Assi st~nce \'lill ,be need,~l:~~arnp1e~ent changes
result1 ng from the PWAr~.()t.g~'1i,zat1on. Hor~<p1 ans
need to be estab1i sOed.·Jot ::ea,ctH of the new
Departments and intr~~org~ni\z~tiona1 communication
strengthened. ""', ';"" ..;, ,. ;

" 1:;-, ;"ro
I .' .',"" ~ ~'1 J.; \~j ~-..;

It \'Jill be nece~sary., ..tc;,'.;:~.:U.'...·..1.·.'.'n.i.·.~.~5Pon the initial
management trainingeff.c)"',·S'F o'J~nsure that
entry-1 eve1 and i n-ser~.r9~'f;~rr~.t:n'i n9 is provi ded for
all supervisors. In· pa'r;~J.¢ltl~rt!·, there; s a need to
tra~n superv~ sors, an91!'ig:i~f~~~H~ord;n:ites,f n
pro!>1em-sol V1 ng .technlqy,~~.~>j:;]~t;/,;,

'; .:.': "::':~--,~~/;:~ i~'~l;;~fti~H~r -~'.:'
OiH. e!forts .'/Ii 11 ; neeai:':t.94:~~j~~~hi,fi.nued and expanded.
Add1t10na~ techn1caL~?l~l:~,~!n9,~!!"tl:11 be needed to
actually 1mp1 ement ana..t~y! . , ' ~e~;.the nm'l \'later\'lOrks
staffing structures.::i{;:JnC~· in~s' in management
i l1~orm~ti on ,\'I~i ch :~QI.f.. lr~2b,een confined
prl man 1y . to f1 nancl..·.9~]...·.;...~'.):1,~..\~••.i'i' ~.~.~.;•.'.~.~I.n....eed t? ?e expallde d
to cover 1ssues such: ·~~$S.e~ ""I«n~J, aud1 t1 ng,
procurement, and th~.np '., 'fj~~,a.1 aspects of plant
operati ons. '",:~ ~~f'~;' .',

':·X't{;V'~;".':i,;,;t~(~t .
c. Operati ons (Service, Del iverY:M:t~t,;·~~;¥:;;~:,~,

... ', -'·':~'}(~~:ii~W~1ti··
Upgradi ng and updati ng$kjJ;J~Y.~t 'each 1eve 1 of PHA
is an urgent need. Th.~;~:f,9;{q~~;,i~pu1 d be on systems
desi gn, constructi 00 supfi!}:'l{siQh, and operati ons and
rna i ntenance at thep1ant"'1'e:vani;,,'. Assistance is

'. ,.' ;.". rp ~,,:"'_{'.• ;;''-~ ,_, .1.."...;.:".- ';

needed both to estab1i.s,h·,~r(i},:'lrihouse trai ni ng
capability and to ;nip'lenj~J1tf;t~~~:trainingactivities
required to improve, thes~;i~,KJ] -1'1 eve1 s.

BESTAVAILAaLE.COPy~~;i,li~~;
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To reduce losses due to unaccounted-far-water,
further efforts ar'e needed to upgrade the lea:<
aetect1"on capaoi1ity \"ithin P~!A" t\ssistance is
needed both to train and equip PH/'\ staff to expand
and improve upon preliminary efh:1 ts made in this
ar'ea to dilte. Wri tten pr'ocedures and systems for
carrying out and monitoring bill collection

.performance need to be established.

An-organized effort is needed to increase the number
of household connections in areas where excess plant
capacity exists and population coverage is low.
This effort should attempt to enhance the public
image of PkJA and seek ways to increase access for
low income families.

There is al so a need to. be able to expedment \'Jith
new approaches to generating revenue, especially
those designed to increase the number of hook-ups in
PWA servi ce areas •. Currently, P~'/A does not have the
risk-capital need~d to undertake such experimental
initiatives.

B. Detailed DescriJ>tion

1. Goal

The Project goal is to increase access to adequate supplies
of safe \'later del ivered in areas served by the PHA. Current data sho'll
that only about 50 percent of the population living in P~~A service areas
receive water from PHA SOl/rces. In addttion, observations of plant-level
operations indicate that water treatment practices are often inadequate
to ensure that i'iater 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 coverage and the
qual ity of ~"ater produced by Pt,/A mmed and operated pl ants.

The Project I-Jill also contribute to Pl.4l\!S longer term goal
of expanding coverage through the acquisition and/or construction of new
plants. Without the institutional strengthening which will result from
this Project, PWA would be unable to obtain and manage the financial
resources, both domestic and for'eign s needed to substantially increase
the supply of safe \'later to the rur'al Thai popul ation.
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2. Purpose

In order to achieve this goal, the Project ~~i11 enhance tile
institutional capacity of PHA to plan, design, manage, operate and
maintain water supply systems under their jurisdiction in a
cost-effective manner.

3. Proj ec t Ac t i 'J ities

This objective will be accomplished through a comprehensive
training effort to be carried out at the central, regional and plant
level. This training effort will involve both structured and on-the-job
training approaches. Hajor' trai ning topi cs wi 11 ioc1 ude operati ons and
maintenance,leakdetection, water supply engineering, plant design,
construction supervision, plant management, personnel management,
aclininistrative procedures, inventory control and ~'larehousing, pUblic
relations, accounting and billing procedures, and sales. Within these
areas, highest priority \'1i11 be given to training plant level managers
and staff. The structured training activities will be coordinated by the
newly established Office of Manpower Development and Training (OMDT)
officially known as Training Center. This Office will have 13 full-time
staff and \>/ill include both training and subject matter specialists.
Project consultants will help OMOT establish a Training Information
System (TIS), develop training plans and curl'icu1a, train O1,mT staff, and
assist \'/ith tile implementation of tra'ining activities. The project will
also provide printed materials, audio-visual equipment, and other
training aids needed for U,ese Gctivities.

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 \'/ill 'dork
side-by-side \'iitl1 P\~A staff, transferring these skills in the course of
actually carrying out normal work assignments. Short and long-term
engi neeri ng consul tants \'Ii 11 vwr!' Hi til PHA sta ff 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
collaboration \'/ith P}/A corporate planning staff, Project consultants \"/ill
a'i so 1.\jOr!~ with seni or staff at the \'1ater\'/orks, regi onal, and central
level organizational units to prepare annual operational plans. Each
concerned \'Jork unit head \\';11 set objectives, prepare an activity
schedule, and identify the resources needed to carr'y it out •

. .,
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Under engineering planning) Department's consultant
engineers will work with staff of the Corporate Planning Department (CPO)
to prepare and implement four project feasibility studies. Through these
studies PWA engineering staff will be trained to identify ,1nc evaluate
least-cost alternatives related to water source development~ treatment,
and distribution. Plants selected \'/i11 be of varying size, \'1ith
attention given to the development and application of both technical and
financial cr; ted a. A key e1 ement of thi s will be the eva'l uati on of both
surface and ground'dater sources. CPO staff \·lill be trained and equipped
to carry out complete ground and surface t/ater investigations and
analyses•. On the basis of these studies~ Project consultants and CPO
staff will develop .\'1ritten feas.ibility study procedures, criteria, and
manuals •. Project consultants will continue to prOVide on-the-job
training throughout the Project life.

Upgrading of engineering design skills is another major
Project component•. Amulti-disdplinary team of engineering consultants
\'1i11 \tork \'lith PWA design engineering staff to develop and apply low cost
\'1ater supply design criteria for small, medium, and large size plants.
In the process, design manuals '1lill be prepared, field tested, and
revi sed, if necessary • These manual s will serve as the basi s for
continued on-the~job training to be provided to all PWA design
engineers. Related to this, the Project will prOVide technical
assistance, materials, and equipment needed to establish a pilot-testing
capability \'1ithin PWAo Key staff \",ill he trained in research techniques,
and \'1111 pilot test a.nd/or adapt ne\'1 tecl1nology rel ated to pl ant desi gn,
equipment, construction materials" instrumentation, and plant automation,
both Imder 1aboratory condi ti ons and 'i n the fi el d. A ful1y-aqui pped
resenrch laboratory \'/; 11 befi nanced. under the Project.

Hith assistance from project funded external and local
consultants, improved policies and procedures covering administration,
personnel, aUditing. and contracting hdll be developed) tested, and put
in place throughout P~4A. Tilis Project;will finance the preparation of
comprehensive manuals covering each of these areaso The Project ':Ii 11
train procurement and stores personnel and finance the establishment of a
computerized inventory control system in selected regions o Financing
will also be prOVided for a computerized billing system in the four areas
\'lith the 1arg~st number of cl ients.

Financing is provided for small~scale innovative activities
designed to enhance coverage in areas served by existing waterworks.
Anticipated activities include testing of installment financing for
household connections and new approaches to sales promotiono
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In summary, the total cost of this Project is $9,803 1°00,
\'1ith $5,700,000 to be provided under the AID loan. The AID assistance
will finance l~ng and short-term U.S. (184 person-months) and local
(445 person-months) consultants, training, commodities, in-country
conferences/seminars, evaluation, and certain qperating costs. Of the
total of $1,924,000 provided for AID-financed coinmodities, the major
portion is allocated for audio-visual equipment",<c1ilta processing hardware
and software, ground and surface \'later investigation equipment, and leak
detecti on tool sand equi pment. ".

The Project activities describedab6ve are expected to lead
to a substantial reduction in the unit cost of ,providing water through:

1 ""_,'., f

a. Increased population cover~ge~~ .
,c .. ",~~r...<,,_,

To be achieved by improvingt.~e, quality of ?H,I\
servi ce, more agress he sq1e.s.promoti on, and
introduction of installment financing for household
connecti ons;

b. Improved revenue collection;
'; .: . :' '.

By tra"ining and motivatinii'.plant level personnel, and
improved accounting,and,bi11irig procedures;

c. Decreased ''later losses

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

d. Decreased rati 0 of PWA. personnel to consurne.C!

By enhanci ng and expan~i n~f'Jl.inC:ti onal skill sand
,introducing improvedmanagement and administrative
procedures, thereby enablin9.'reduced staffing levels;

e. Reduced capital costs,'.

Through the introduction ,of lower cost plant designs,
development of groundwater sources, and application of
improved selection criteria; and

f. Reducedoperati ngand mai,ntenance (0&1',1) costs

By improving plant1eve] O&M, thereby decreasing plant
down-time, equipment"repairs;and fuel costso

.1
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4. Outputs/Inputs

The following discussion represents a brief summary of the
major outputs and -j nputs to the Project. The Project i s furthel~

described in Section IV-O and Annex B~ Project Design Summary - Logical
Framework. The Framework i ndi eatesthe rel ati onshi p between Project
activities and o1Jtcomes~, and identifies the key assumptions \IJhich are
likely to influence Project success.

a. Training Systems Qevelopment

(1) Staff of the O~.mT 'dill be tl1 ained to plan~

implement, and evaluate a broad program of
training activities. Each of the 13 persons
assigned to m,IDTwill complete basic,
intermediate, and~advaneed courses in training
skills. .

(2) In addition to acquiring training methodology
skills, or~DT training staff \till receive
short-term training in the seven subject areas
considered tobe,most responsive to PWA!s needs.
These include supervision, plant operations and
maintenance~ 1eakdetoction administration,
organ; za,ti onal development and te'?lm bun di ng,
quality circles, pUblic relations, and
cons trueti on •..

(3) Training manuals will be developed and used for
each of the subject area training courses
identified above •.

(4) During the Project, comprehensive skill training
in one or more of these subject areas will be
prOVided to virtually all regional and plant
level personnel. These skills v;111 be updated
and upgraded both ti,rough workshops and
on-the-job training.

, ..

(5) A training information system (TIS) \"i11 be
developed and managed by OMDT. Using established
performance cri teri a, employee performance \,/i 11
be monitored and performance discrepancies
identified ona continuing basis. This
i nformati on \Jl 11 ',then be used to determine
training needs, and to plan future training
programs.
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(6) l30th national and regional in-coilntr'j'
conferences/seminars will be held on a regular
basis to review progress related to project
imp1ementa ti on, di ssemi nate both ad\1ri ni str'ative
and technical information, and to resolve issues
which milY be inhibiting implemr=ntil!"ion. These
gathedngs h1111 serve as a means of obtaining
feedbac:< from the fi e1 d and ,'Ii 11 pr'cvi de a
vehicle for making any modifications which may be
necessary 0

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. CorpOl~ate and Engineeting Plal1ni~L

(l) Five and ten-year.master plans incorporating
fi nanci al, management and manpm:er' aspects of PHA
will be prodllced. Initial plan5~ i')!"lich are to be
updated periodically, \\'111 be comph:ted by the
end of Project Years (PY·s) 01 and 02
respectively,

(2) Detailed annual operational plans~ the first of
which will be completed by the end of PY 02, will
be prepared and updated by PHil. on an annual basi s.

(3) Training in corporate planning techniques,
covering organizational mission and goal setting,
c5tablishing priorities~ developing financial
plans, 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 combination of on-the-job
(OJT) tr'aining and \'lOrkshops<
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(4) Engineering planning, most of v/hich will be OJT s
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 gui de 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. corporate planning activities include the
assistance of 50th local 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 \'/ater field training includes a drilling rig, service van
(water truck), borehole logger, resistivity meter, and other related
items.

c. Management and Administration

(1) Office policies and procedures concerning
intra-organizational communication, memoranda,
and documentation/records will be develooed and
formalized in a manual to be printed and'made
available to key administrative staff at each
level of the organization. This manual will form
the basis of a.training program to be carried out
for administrative staff at the central and
regional level.

(2) A computerized billing system will also be
establishedin.th~ four areas where the
concentration of.PWA customers is the greatest.
In some cases, this may be a single Region, or a
consolidation of more than one Region as the
situation warrant~o EqUipment will be installed,
softviare prepared~ and staff trai ned in each of
Regions included' in the system.

(3) Procurement and storestrai ni ng, i ni ti ated in
four regi onsunder the ONT contract, 1:/111 be
extended to the ,other eleven PHA regions. In
all, 30 regional administration officers and 5
central-level procurement analysts will be
trained. A modest computerized stores recording
capabil ity \till also be installed.
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(4) Existing performance criteria will be field
tested~ and f'evised where necessary, for all
regional and plant-level personnel. New criteria
\'/;11 also be prepared and fieldtested for'
central~level personnel.

(5) New personnel policies and procedures. cov~ring

all key areas of personnel p1anning i auditing,
contracting. and administration will be developed
and prepar'ed ina \'1ri tten manual. Central and
regional staff concerned with personnel
administration w111 be trained in the use of the
manual,

Inputs inc1 ude technical asistance in the areas 'of
administration, commodity mal1agemel1t~ personnel planning, and job
classification. Five micro-computers and related sofblare \'lill be
procured for the automated stores record-keepi ng system. Equi pment!,
soft\c/are, and technical assistance will also be provided for tlw
computerized billing system. '

d. Water Supply Engineering and Design

(1) Under the Project, improved plant design criteria
\-/ill be C:evelopedand 12 PHA engineers \'Iil1 learn
how to design and apply more cost-effective plant
designs and appropriate automation technology.
The ne;1J and/or modified design criter"ia ,,'!ill be
applied in three water treatment plants each in
py I 5 01 and 02. P1 ants sel ected for til; s
training will be of varying size so that the
engineers will experience a range of conditions.
Follo\'/~up tr"aining will continue to be provided
in pyos 03 through 04. On the basis of design
criteria de~eloped and the related field
appl ications~ a comprehensive design manu«l ~1'il1

be developed. This will be completed by the end
of PY 02 and will "be fie1dtested in pyr s 03
thr'ough 01 and mod,ifi ed as necessary.

(2) Basic, intermediate, and advanced trrdni::tg in
water supply engineering will be provided for 40
engineers. These courses will be designad to
both update and upgrade skills in this area.
Each course· Hi 11 be conducted 1n t"l0 part.s, \'/i th
field applications to be carried out betMeen
sessions, '

BEST AVAfLA[JLE COpy
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Inputs include a multi-disciplinat7 team of consultant
engineers \'iho \JIll I be assembled to assist \'/ith this training, most of
whfchwill be carried out on-the-job. A small borehole drilling rig and
soil testing·equipment will be needed for the practical training.

e. Construction Supervision

(1) On the basi s of a comprehensive list of prob1 ems
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 s~pervision. Training will cover
slJrveying~ exca'/ation, placing of concrete,
building erection~ placement of equipment and
start-up. as ~'/ell:as supervision skills related
to construction of new and/or modified plant
designs and\·/el1.drilling. The neilly-developed
gUidelines and checklists will be fie1dtested
through participation of these engineers in three
plant projects to be carried out in pyas 01 and
02. The fieldtested gUidelines and checklists
\'Ii 11 then be used to train an addi ti ona1 25
regi anal 1evel constructi on supervi sors.
Training wlllbecarded out -in th't) parts v/ith
practical applications in betvieen.

Local consultants in the fields of mechanical,
construction, .and electrical engineering \'Ii1l be engaged to assist "lith
thi s acti vi ty.

f. Researcil and Development

Research activities will be implemented throughout the
Project life. Four PWA engineers Nillbetrained in research techniques,
and will pilot test and/or adapt new technology related to plant design,
eq~ipment, construction materials, instrumentation, and plant
automation. Training ...li11 be carried out on-the-job, l"dth research
applications 'Lnplemented 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 include the equipment and materials needed for a lab-scale
pilot plant, \'Jater analys'is, data-procesing equipment~ and
automationlinstrumentation studieso
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g. Innovative Activities

P~'lA is ina peri od of trans it ion <15 the organi zati on
seeks to establish itself as a full-fledged, financially viable state
enterprise. Efforts to achieve such financial Viability ~"ill require
more creative approaches to reducing costs and generating revenue than
have been used in the pasto Tile purpose of this category of Project
activities is to provide P\~A \'/ith the modest financi<1l resources needed
to be able to experiment with some of these approaches.

Examples of innovative activities planned under the
Project are:

(1) Fieldtesting of small loans for household
connections, repayable on an installment basis,
administered by PHA and/or through a commercial
bank; and

(2) Use of commercial marketing and advertising
sk ills to help enhance PlJA! s i mage and promote
utilization of their services.

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

C. ,Relat'ionship to the COSS

The primary ol\jective 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
emphasize longer-term efforts to address institutional, versus physical,
constraints to development. The Projec4 is al so consi stent \<Ji th t,,; ssi on

. efforts to compl ement t \'il'lere appropri ate s 1arge investments bei n9 made by
;,'()ther donors/lenders in physical infrastructure. Prime objectives of the
Project, therefore s are to improve managements transfer and upgrade
selected technical skills. and establish an in-hollse capability to carry
out the training functions necessary to maintain organizational
efficiency and effectiveness in the longer run.

The successful implementation of this Project is expected to
substanti ally reduce t and eventually el imi nate, the need for government
subsidies for those 'dater'\,{Qr:~s owned and opel~ated by PHA. It is
anticipated that the achiGvement of financial self-SUfficiency ~'Jill

enable PWA to attract the additional financial resources needed to
. significantly expand population coverage. This emphasis on
organizational efficiency and ~elf-sustaining growth is directly
responsive to the "Emerging Mission Strategy" outlined in the CDSS.

John M
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D. Other Donors

The major donors to ttH: ?IUl.. currently are lORD, UNO?, the German
Agency for Tecllnicid Cooperation (GTZL and the Japanese International
Cooperation Agency {JIC/\L Each of these donm's is involved in one or
mare aspects of inst:itlitional dc:veloprnent \'1ithin PH.!:\. The contribution
of .. thesedonors, and the specific ('c1atioilships to the proposed AID in
this Project, are described below and in Table 11-2.

IBRD

The IBRD is by far tile largest donor to the P!·IA. Under the
on-going $40 million Immediate Impf'ov€'ments Program (lIP), 125 existing
PWA waterworks \'1111 be reha.bil i tated arldlor expanded. The Program wi 11
finance the renovation and expansion of facilities, provide equipment
such as pumps, motors, production and customer meters and chemical
feeders, expand distribution piped nebiOrks and service connections,
provide mobile equipment for constrtlction~ maintenance and operations,
and improve operations and maintenance.

: As is evi dent from the abnve dE~scri pt ion, the bul k of thi s
assistance t·';l1 be used to finane,a physical improvements. As part of
thi seffort, PHA has f'nten~d i oto 'i co~tract 'fJith an engi neeri ng
consulting firm (Kampsax~!<ruger) to $urvey the 125 watenlOrks and prepare
preli~inary des; 9n imd cc:st est'l:nat2s for the repai r h'or~< and/or pl ant
expansion required. Thus far, design ond costs estimates have been
prepared and submitted for 10 plants» although implementation of this
work has not yet begun. .

IBRD financing has also been provided to support efforts to
upgrade. operati ons and rna; ntenance o Under the Operati ons, nai ntenance
andlraining Contract j PI4{\ will rece;vI:: 25 person-montl1s of consultant
assts~ance to strengthen regional and w?terworks level 0.&14 through
improved. r:Pl1agement~ administration and reporting systems, and by
devel~ping training programs for operating personnel. The Contractor
(Patsons, with a sub-contract to its wholly own subsidiary Engineering
Sci~nce) will review the C&M operational structure and procedures,
recommend changes (inclUding numi1er and type of personnel needed),
develop oM'i manuals:. and tr'i'lin tr~iners,.. This l6-month Contract is
schedul ed to be compl stefl by ,June!:)ilL

BEST AVAILABLE COpy
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UiJDP

The UNOP is providing technical assistance in the areas of
overall technical advisory services~ carpor'ate planning, and training
systems development. Under a seven-month consultancy. technical
assistance is being provided to help the newly established Planning
Division establish an office workplan and identify data requirements.
Three months of technical assistance is also being provided to the Office
of r~anpower~ 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 UNOP 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 traoining
center and equipment repair workshops. Some technical asistance will
also be provided to help train personnel who will staff these facilities,
but the bulk of this assistance is for construction and equipment. This
project is currently under revievl by DTEC .ind. if approved. will start in
late 1983.

GTl

Under a contract with a financial management and accounting firm
(Coopers and Lybrand), GTl has provided $180,000 to support several
i nstituti ona1 development efforts ~'!ithin PI4A. The contract provi des
12 person-months of consul tant time to hel p produce a ne\'1 organizational
plan and reclassify positions for the central office, design and
fie1dtest improved financial accounting systems in four regions, and
assisted \'lith preliminary efforts to develop a manpO'iJer plan. GTl has
received approval from DTEC for a proposal for follow-on asistance to PWA

. to build and equip \'1ater quality laboratories. Consultants \'Iill also be
provided to help set up the laboratories and train PWA staff. This
project will be carried out from 1984~85.

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 P~lA•. To a large extent, thereforc 9 the proposed AID Project \'1i11
provi de the fi nanci ng needed to cont"inue. expand. and/or supp1 eMant
efforts \'/11 i ell ar'e already planned or under'i'uJYc



/,'
Efforts befog made under the GTZlC&L and IBRD/Parsons contr'acts

to estab1ish posit·! on descri pti ons Hi i1 be very useful both fOl" manp0\'ler
planning and training system development purposes" These descriptions
\'Ii11 provide the basis for determining "",hat the 51<.i11 training needs are
for managers, supervisors, technicians, and plant level operating
personnel. Preliminary efforts by C&l to assemble data related to
manpower planning ':'Jill also facilitate the implementation of AID-financed
activities relevant to the development of comprehensive medium and
long-term manpower plans.

AID fi nancing \'/i 11 also enab1e the ne'iI fi nand a1 management
procedures, which have been developed under the GTZ/CAL 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 upon GTZ and UNDP
assistance to the newly established Office of Manpower Development and
Training. Thus far, staffing needs have been identified, a first-year
training plan developed, and some training materials planned. A
small-scale effort is also currently underway to train regional trainers,
te~hnicians, and plant operators. Under the skill training component of
the proposed AID assisted Project, this effort './ill be expanded to all
PWA'regions. The AID assistance \',ill continue efforts to train Qt·mT
sta,ff and build t>/Uhin or-lOT an on-going capacity to pian, implement, 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 Ollt on-site (eog q at the central or regional
headquarters or' at selected "/ater\'Iorks), the availability of a
fully-equipped training center Hill be useful for certain types of
training a~tivities. Fully equipped maintenance workshops will also
provide an excellent setting for on-the-job training. It is not
anticipated, 110wever, that the lack of thesa completed facilities l/ill
seriously inhibit the successful implementation of this Project.

As discussed earlier, the proposed GTZ assistance will focus on
the installation and upgrading of regional \lJater quality laboratory
facilities. Technical assistance is proposed to help train the staff of
these facilities, \·lith some portion of the time devoted to improving
water quality monitoring procedures at the plant lev(~L For' that reason,
the proposed AID Project wi 11 not fi nance equi pment and consultants in
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the field of water quality surveillance. The Project ...lill, hOi'/ever,
support efforts to improve ~'1ater treatment practices at the pl ant 1evel
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 assi stance and the resources
described above should be mutually supportive. It is anticipated that
the Project Executive Committee \'Ii11 play this coordinating role.
Because certain AID-financed activities will build upon current efforts,
it will be important to ensure that Project 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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Donor/Contractor

Table 11-2,
Current Development Inputs by Category by Othel'Donol's

'. .

..Current /Ie tivi ty

A. Institutional Development

" Reorganization &posItion GTZ/C&l
classIfication (central
offIce)

........

.2, FinancIal accounting GTZ/C&l
systems - MIS (accounting
only) , "

MIS limited tocehtra1
accountIng systems

"

4.

3. TraIning systems
development

Corporate planning
dept. development

5. ~bnpower planning'

U~IDP /consul tant
, GTZ/C&l

U/lVP /collsul tont

GTZ/C&l

EffOI·t of 5 person-months total,
limited to start-up pl an fOl'
depal'ment. 'rw/I will have 3-5 '
staff in place in 1983

limited to start-~p activity 7
person-months,

limited to staffing and
start-up. 2 person-months.

, "

, '"

O. OUI Sj;stems Developmant

1. Plant systems survey laRD/Pa rsons 14 months. Limited to pilQt
regions.

" "

I
GTZ/consul tilnt2. Water qualfty control

traInIng

C. Plant Improvement" FacilitIes Construction

Build maintenance workshop JICA

EquIp lind build water GTZ
quality laboratories

1. Rehabilitate 125 WTP

2. Dulld training center.
IURO/KK -------------------------
JICI\

','
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III. Summaries of Analyses

Au Economic and Financial Analysis

Since several donor's ,H'e prOViding technical assistance to the
PHA, some of the benefits expected fr'om the AID project may be "joint
products," i.e., improvements that ~Jil1 result from the interactions
bet\',een in:)uts from more than one assistance actIvity. In the analysis
of benefits below (see Annex F-l for details), cost savings and other
benefits attributatlle all, or in part. to the AID inputs have been
identified as well as possible.

The engineering planning, contracting and procurement
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, Q&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. Comparison of the discounted present value
of these savings with the present value of project costs yields a
benefit-cost ratio of 108l~ and an internal rate of return of 40%.

The above analysis is conservative in several respects: (a) it
excludes cash flow benefits to PWA expected from improved charge
collection; (n) it excludes finj,ncial (and economic; benefits expected
from the reduction or eli~ination of plant down-time; (c) it makes no
\?stimate 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 quantify the value of the
health be~efits from the increases in population served or by
improvements in i"Jater quality. Finally, bask institutional
strengthening of the type to be provi d2d shoul d continue to affect
cost-savi n9 and other benefit flO'.'ls much longer than the lO-year period
used in the analysi So

While these excluded benefits are real, estimates of values (and
the relltive contribution of the Project to the generation of these .
benefits:) wOlll d be very diffi cul t to make and are more in the nature of
illustrative magnitudes, and would serve only to move the benefit-cost·
relationship further in a positive direction.

fJotl'/ithstanding past l05ses and requirements for subsidation by
tile RTG, an independent JanuarYg 1983 review by the Office of Finance of
USAID/Thailand reveals that the financial trend at PHl\ is positive. In
order to ensure that the fin~ncial situation further improves, PWA has
requested AID assistance for an institutional bUilding project to include
technical assistance and train"ing activities as Hell as limited commodity
procurement. Considering Thailand's relatively streng economic
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performance and l'imited grant funds al/ai1ab1f~ to the fe1'iss~'on~ USAID
offered deveiopment loan assistance to PW,i\ on standard AID terms$ ~'lhich

; s acceptable to PliJ\. Adequate assurance of loan repayment is
strengthened by the RTG 1 s ';'Jillingness 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 PUA does not normally borro\'! for' such an
institutional activities at commercial lending rates.

B. Social Soundness

1. Beneficiuries

The primary beneficiades of the Project \'1il1 be the
present consumer popul ati on of P~VJ\. The improved operati on ~ rna i ntenance
and management of PWA facilities will ensure these consumers of higher
quality water a greater percentage of the time. The secondary
beneficiaries \'1i11 be that portion of the population \·,ho are not now, but
\'/110 coul d be, served by Pl~A systems due to the improved management and
financial prOCediJreS anticipated under the Projecto A tertiary group of
benefi ci ari es wi 11 be persons connected to PH.A sys terns to be developed ; n
the future.

2. Social Feasibility

For' som!"1 years;; the lUG has accepted t.he pili 1osoplly of
delivering water to the individual home rather than through public
standposts. Given that this fundamental philosophy has been adopted, the
tas~, then falls to the Pi'/A to provide this sel~vice. Hith) on the
average, only about 50% of the potential consummers connected in PWA
service areas, it appears that measures taken to increase thE- connected
population will be in keeping with this accepted philosophy of service
delivery. Analysis shows that the initial connection fee charged by PH.l\
is a major deterrent to increased coverage. This project will examine
-this issuB and identify appropriate strategies for overcoming this
constraint (e.g., by pro-rating the connection fee over a long period of
time ~nd making it a part of the monthly bill). Similar solutions will
be explored in an effort to increase the number of homes being served by
PHA di reet hoo~~-ups.

3 c Impact onl-Jomen and Children.

Women and chil dr-en a:'e the primary carr; ers of l,'1ater in
Thailand. In c!1rtain areas, tl'lis task can consume several hour's a day.
It is anticipated that this Project \'1111 imp:'ove the r'e1iabi1ity of piped
water services in areas serviced by existing plants, and increase the
number of househo1 ds connected to PW.\. systems. thereby reduci ng the
amount of time spent dravli ng \vater 0 To ~;he extent that tlli s time is
reduced, these Homen and chil dien ~'lil1 have additional time for other
more productive pursuits.
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!lomen and c;,.il dIe!": also bear the brunt of the \'1ater-rel ated
morbidity and mortality in Thailando Althcugh the impact of this Project
on such health indicators may be in'Jirect~ \'1e do believe that the
improvements in plant level operations ,1nd maii1ten~nce will lead to
increased access to piped Hater and improvements in \vater' quality. This
increase in tne-quantit.y and qUfllity of '.later used for personal iiygiene
and consumption is expected to lead to improvements in health status.

Currently. about 20 percent of the PWA workforce is
female. To dates little opportunity has existed for career advancement
and fet'l women perform managerial functions \'Iithin the organization.
Under this Project, it is expected that a substantial portion of these
persons will receive training, and therefore the opportunities for
increased responsibility and promotions will be enhanced.

c. Technical Feasibil itt

Developing the inhouse capability liJitirin P~ll\ to carry out its
own institutional development (ID) programs is feasible. Recent efforts
in exi sti ng pr'ojects haveeval uated i nstituti anal development needs and
have suggested possible Hays of meeting these needs. In addition, in a
recent team building wcrkshop*. P\~A staff developed an action plan to
move ahead with these efforts. ThllS~ the interest and basic commitment
needed to plan and implement .such activities already exists.

The training and institutional developr~Jerlt technology selected
for use in th'is project has be~fJ in place in org;;.w!zations similar to PUA
for some tilT!(L Basically th'is approach involves a b/o-step process
i'/hereby O~1DT and other P\,JA counterpal't staff o'ltain bot!'1 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 arc: (1) tile ability of
the consul tant to '\lOrk '.'Ii th ll the c1 i ent ~ and (2) the abi 1i ty of the
c1h~Tt to absorb the I1c'tJ skills and incorporate them into the day-to-day
11'1O('k of the organization, This approach requires constant monitoring at
each step of the pr'ocess to ensure that these 5kills ar'e actually being
transferred. Just such a process will be used in this project.

The fact Ulat thea'lOr has already started to use the training
and IO technology outlined for this project is indic'3.tive of the level of
interest and commitment to this approach.

---------_.~--

* IIA Horl~sf1op for the P~JA of Thaila.nd - Team Btri1ding fer f',1anagement ll
,

IJov. 1982. W\SH Field Report ~jo. 68~ January 1983. t-lASH/iUD,
~'/ashi_ngton, OJ:,
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D. Administative Feasibility

P~IA, which vias formed in 1979 by conso1 idating parts of two
different agencies, is still experiencing some internal conflict and
confusion from this consolidatiotl o In response to tllis pro!)lem, PHA has
recently adopted a new organizational structure and is currently
upgrading its operations.

A senior PWA official with the rank of not lower than an
Assistant Governor as the Projact Director and another one as the Project
t'1anager \'Iill be responsible for the management of tile Project. The
Project Manager will be supported by an administrative officer and other
PHA Project support staff., In additioll, ttle consul tant team 1eader vdll
assist/advise the PHA Project "lanager in directing project activities. A
PWA Executive Committee (composed of all Deputy/Assistant Governors and
selected office directors, ~'lith PH/, Governor as its chairman. and Pl1A
Project Manager as its secretary) is proposed in the Project to help
resolve any conflicts and coordination problems \'lhich may arise from time
to time.

The procurement of professional services and project commodities
vli11. be handl ed by PHA contract ·and prccurement unit$ under the t'~ssi stant
Gove~nor - Administration in consultation with the PWA Project Manager
and Project-funded consultants. P~A has recently gained considerable
contracting experience through the procurement and administration of
three 1arge professional service contracts over the last two years. The
Project proposes technical·. ass; stance to upgrade PH.~ contracting and
procurement operati ons o Other donor-assi sted activi ti es pl anned or
currently undenlay VIi 11 al so enhance P\'/A! s abii ity to admi ni star and
direct institut~onal development activities in the future.

Bri efly, it has been determi ned that (~'1i th tIle ex; st i ng and
planned inputs) PW.-\ has the administrative capability to execute the
Project and that thepropcsed implementation plan (Section IV) is
'i'lorl<able.

Eo Environmental !~n31ysi~

Because the proposed Project falls under the CFR 2l5.2(c)
Categorical Exclusion relating to Education, Technical Assistance, or
Training ProgramsjI no Initial Environmental Examination or Environmental
Assessment is needed.

BEST AVll/LABLE COpy
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'HIe major AID }"toject Evaluation relating to this Project
is Report tIn, 3. ?l1titlerl HTh,,: Potable ~vater Project in Rural Thailand",
released in ;"\f1jl 1980, fdtlli1Uqh this evaluation found the vast majority
of ~'laten',{)rk~ to be runctioriii1g, in most cases cperations and maintenance
was poor. To a large extent, this was found to be due to poor
supervisions infrequent pr0Y0ntive ~aintenunce, and generally poor

. management:it thep'iant If";vf?L Plant designs and construction
techniques. though technically sound, were found to be essentially
transp1ants ftOiil t>(~ lie S, ~ ',,;'i tlr 1ittl e apparent effort made to modi fy
designs to red~ce costs.

Dr;spite ti1C58 Froblems~ piped water t'las found to be highly
valued by those seri!\;d by thc:~e systems. Indicative of this \I/as the fact
that rural famil i es ':;en;: found to be pay; ng mere for pi ped water than
their urban cOtinterparts, Hany communities. largely on their own
initiativ0 j 11ad installed household connections and meters s and hired a
local pla~t manager/operator. Users of the piped water also perceived
substanti(':l economic benefits, primarily as it enabled them to grow
vegetables and raise small an~m~ls mare easily.

The r,Gsiti,(f~ tu~d negative find'1rlgs of the Evaluation had a
direct impi,u::t J)Qti1 Gil the ~fntial decision to undertake this Projects and
on the stlb~~equ(:nt project d;:sign. In r't:spoT:se to the deficiencies noted
above s a m~jor effort will be made to improve supervisions operations and
mai ntenance ~ and cost-effecti veness.

Tile fonr.';{jng XW Policy i>apers contilin guidance ",hich is
particularly relevant to the proposed Project:

(1) DonK::?1t1c ~·J3tel· and Sanitation Pol icy Paper

(2) Health Assistance Policy Paper

(3) Gcyelcp82nt Training Policy Paper

(i) InstJtuti0ndl Development Policy Paper

BEST AVAILABLE COpy
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The major objective of the Project is to enilance the
ability of P}!Ato "plan; design~ manage, operate and maintain water
supply systems under its jurisdiction"o This \'1ili be accomplished
through the transfer of skills in each of these areas. using the services
of both local and expatri ate consultants. These sl< ill S \'Iill be
considered to have-been successfully transferred if the PWA is able to
adequately perform these functions after the assistance is withdrawn.

Corporate planning activitie~ to be undertaken will help to
establish technically and financially feasible operations and expansion
targets for PWA, and\'lill layout medium and long-term investment plans
which are consistent with PWA's mandated goal 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.

A1 though PHA designs and manages the water,,!Orks under its
jurisdiction, private contractors are used for all construction and
development of water sources (e.g", drill"ing of production \'Jells). For
sound financial reasons, PHA does not intend to develop an in-house
capability to undertake such ~lOrk. Instead, they are seeking "Jays to
improve both the cost-effectiveness and qual i ty of \'ior-k for \'Il1i ch it
contracts. This Project \'Ii11 help Pl'JA manage these printe sector
resources more effectively.

Finally,PWA has been encouraged to become less
cen trc1i zed, both \'1i th respect to management respons i bil i ty and the
placement of key technical persons o 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 tile waterworks under its
jurisdiction more effectively.

In sump the proposed Project is considered to be consistent
. with the policy guidance contained in the Papers listed above.

IV. H1?LEi":EJmlTION PLAN

A. Project Organization

A nevi organizational structure for P\vA has been approved by its
Board and the r.linistry of.Finance omF), see Chart IV-l. since
June 1983. The Project organization ;s shown in Chart IV-2.
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All Project activities will be directed by the Project Director,
a senior P1M official \'1itll the rank of not lO;'!er than an Assistant
Governor and the Project Manager. The Project Manager will be assigned a
full time admi ni stl~ative offi cer and adequate support staff and wi 11 be
35sisted by Project funded contract personne1 9 including a full-time Team
Leader with a strong corporate pianning/management background and
experience in the ~'/ater supply field. l\l" P,'oject inputs and activities

. Hill be coordinated by the Pro.ject r,lanager's Office in consultation and
with assistance of the appropriate ?14A office, department, units.

A Project ExecutiveCcmmittee (a condition precedent) will be
appai nted by the PHA Board and is expected to be made up of all the
Deputy/Assistant Governors and the selected office/division heads. The
PW\ Governor '.'Jill serve as the Committee's chairman, the Project Director
as vice-chairman, and the Project r'lanilger as its secretary_ The
Executive Commi ttee VJ1 11 meet regul arly to assess Project progress and
help resol1e any conflicts and coordination problems which may arise
Hithin P~{l.\ during implementation. The USi\ID Project Officer and
Consultant Team Leader may be i flvi ted to at tend tile meeti ng of t~le

Project Executive Committee in order to ensure smooth Project
implementation. .
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130 ~jectsCol1sultants and PHA Counterparts

The key· consultant staff to the Project inc1 ude a Team Leader, a
human resource development (HRD) training specialist and a series of
intennittent consul tants, bothU. S. and 1oea1, for periods ranging from a
fe~~ 'v~eeka to more than a year•. A total of 18·1 person-months of u.s. and
445 person-months of local consultant effort is anticipated under a host
country U. SJThai. contracting arrangement.

The Team Leader'rlil1 be responsibl e for managing all contractor·
activities. He will be,responsible for arranging contract funded inputs
on a till1elybasis •. Heis·expected to be someone with il great deal of
corporat.e planning/management background and experi ence. The Team Leader
\'#i11 serve as a counterpart to the P\~A Project ~1anager. He will assist
PHA leader-ship in policy formulation/corporate planning leading to the
devc~lopment of PHA as a viable organization.

The HRD training specialist (assistant team leader) will be
responsihle for gUiding the human resource development and training
inputs to the Project. As such, he will be responsible for orienting and
advising all consultants i,n skill transfer technology and consultation
skills. In addition to this role, the assistant team leader \'/i11 serve
as the primary consul tant to the Oi rector of the Trai ning Center or ONDT
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 experience in
trairdng systems development, training of trainers, consultation skills,
organ'; zati ona1 development, management trai ni ng and sk i 11 trai ning
appro~lchsso Substantive overseas training experience and demonstrated
management and supervision skills are essential.

The intermittent 'consu1tants \'Ii11 be responsible for
transferTing technical skills to the staff in the various departments in
which Project activities occur. The specific skill areas and the related
activitif~S are out1 ined in the Summary of Consultant Labor Estimates
(Annex E~ Table E-3). The primary task of each consul tant \'/i11 be to
trai n id $ or her counterpart( s} in the course of carr'yi ng out thei r
respective work assignments. This \~i1l be accomplished in a variety of
ways) d~~fx~flding upon the nature of the Project activity. In some
i nstanc(;',i., the consultant\'Ii 11 provi de a structured 1ear'ning experi ence
such as a'rJOrkshop; in. others. the consultant to/ill join "lith PWA staff in
solving a particular work problem (such as the development of alternative
plant designs, or preparation of a corporate plan). In these cases, the
consultrHlt \'/i 11 functi on vi rtually as a PWA staff member ~ transferri n9
skills by on-the-job training.
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Tile Project f1anager' and the Consul tant Team Leader \'1111 be
directly responsible for ensuring that the desired services are performed
in an effective manner. It \'/i11 be the responsibility of the heads of
the recipient office/department/divisions to define the scope of i'1ork and
the 1eve1 of effort requi red ff'om the consul tants. The Team Leader and
the Project Manager wi11review t ~ith the Project Directorls concurrence t

the scope of \'lork pri or to bri nging a consul tant on boar"d. The
responsibilities of each consu1tant(s) will be clearly understood prior
to assigning these personnel to the requesting organizational units.

It is the responsibil ity of each P~~A Project cOlJnterpart and the
consul tant to ~(eep the Project f~anager and tile 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 'dill try to
resolve any problems that may arise between the consultant and PWA
counterpart officia1(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) professional contract. This professional contract will
not necessarily include any local professional services required.
However, the Team Leader \'Ii11 coordinate the work of local consultants
hired independently under separate host country contract. Because of the
1ength of the Project, the contractor \'/i11 be permitted, with the
approval of PWA~ to sub-contract in order to ensure that the appropriate
breadth of skills is available. Where possible t PWA intends to tap the
expertise of other state enterprises and/or public universities to meet
short-term consulting requirements.

Professional services to be procured include human resource
development skills, training skills, engineering and engineering planning
skills, construction management skills, personnel administration skills,
corporat';: planning sl<ills, technical research skills, and \/aten'JOrks
operations, maintenance and management skills. 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 consul tants needed for' each program area and the sped fi c task
required. In addition, the table indicates the mix of local and external
talent required.
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The major professional services contract will be procured
from U.S, and local professional service firms under a joint venture or
prime/sub-contractor contracti ng arrangement. Professi onal servi ces \'li 11
be procured using a negotiated procurement process (Request for Technical
Proposal - RFTP) follo\'ling A.I.O. host country contractinCJ procedures.
PWA will develop the ProjectCs terms of reference and an RFTP
advertisement and forward these to USAID for review and approval. Upon
USAIO approval, PUA \'41'11 publish the RFTP~ and establish a RFTP
deadline. FollO\'1ing the r'eceipt of pY'oposals~ ?HA 1,'Ji11 evaluate the
proposals, in consultation' with USAID s and will select the proposal which
best meets the terms of reference, Pr'oject needs and other
considerations. Utilization of minority and/or Section 3(a)
small/disadvantaged firms \lli11 be encouraged. Pi'JA \'Ii11 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 the Project. A
detailed and final list of commodities will be developed by the Project
staff in consultation with the respective ?Wj1, officials.

The source and origin of all loan funded commodities is
expected to be the U.S. or Thailand s or countries included in A.I.D.
Geographi c Code 9'll, It/i til the excepti on of Proj ect vehi cl es and a '-later
truck for \/hich the source/origin is Japan/Thailand. t'lost 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
Table E-5.

?\IA's Procurement Division, supervised by the Assistant
Governor for Administration, \'/i"l1 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
aCCOrdi:lnCe "lith AID· procedural requirements. Procurements are subject to
approval by lJSAID.

D. Impl~~entation Schedule

An illustrative 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 latest possible
anticipated completion dates. The second chart details tasks/activities
under each Project component, the targetted P!'IA unit, assignment of
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Pi~CD

Initial ep's Satisfied

Add~tional CP's Met
RFTF' Dead1i ne

Proposnls Evaluated
Contract Negotiated
Contract Approved/Signed

Contractor Team Arrives

PP fiutllOri zed
CrJ Processed

PP Approved
Loan Agreement Signed
First P.I.L. Issued
RFiP Prepared
RFTP /\ppto'Jed
RFTP Advertised

responsibilities and a tentative schedule. Project Year 1 begins wheri
the Consultant Team arrives. Considering the diverse nature of Project
activities, it is assumed that the actual imp1ementation'approach
(tasks/activities or sequence of events) may'lary from ""hat is proposed
in the schedule. The financial plan for the Project is based on this
implementation schedule.
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ACTIVITY 9FTI Cl: TMGET MErIT Q\/IiIlHr iUAnTER
1 2 ·3 .., .!.I.1. J ~ I 2 J 4 I 2 J 4

2. Develop procedures, check lists, .. 3 Consul til"t 'I<. ')I. Iprocedures, and recomnendatfons \II til I'WA Team
for all of I above and compile 2
fn to ad,"' n. handlook

J. Cond~ct skIll trainIng for eSec sk n 1 OIlOT Staff )( )(. )( ,/, '/... )', x x X
XladrIJ". offlccl's and office lraInI /1 9 aonll "I s-

heads trillion) i
I I IIi. I'raceme"t and Stores I II. ncvlc\': procurement and stot'cs Procurcmcn t I Con~lll tallt wf til 'I, '/.. )( 'I,

I
') l"Ocedurcs illid l'pdll te wllere BTlalyst 1'1,/,\ Ten'l

I
l1ecr~ssary mlDT iJ(J'ni n. 2

tra (ncr
I

2. Deslg1l works"lip In updated 'I f')nsultilnt )(. ')I. I
procuremEnt and stores (Procurement and Iproccdul'1!s Stores Spoclallst) .,It I til PHil Team

t

IIJ. Cunrllct ~Iorkshop of neglonal admln. ,
·15 .. I I

)~ X i t10 days ~!Itli OJT assignments ofllcers &asst.
I

t
I

procurement ana'ysts

~I'
I I I !I

I

II I
I

I
Ii. Conduc t fo 11 C:W'llp \/orkshop of .. ,,' I I"10 days for same group (J) ,

I ,
I I

C. Contracting

I I
!

1. R{vlew PHA contractIng legal DIvision - Consultant 'I..procedures ! I I IZ. Draft approprfate contracting " - Consultant, I 'f,. I I '/procer.lures/l'orr.1a ~s Contracting Staff I I
O. JI.u~1 t 109 .. .

I1- Reyle~ PWA aUditing procedures Internal ilunlt - COllwltal1t 'I..
2. pevise approprIate aUditing • - Consultan t, 'l(,

I
II Iprocedures Internal AudIt I

St.lff I ! ·1 ;

I"
3. Conduc t N TI ro 11 ow-up " - ConSUltant, y.., ~I Y,wor~shops OlliJT Staff

y.. x. "I... 'I. X.

~. Ol1llngs

1. R~vlew PWA bfllfng procedure s "ccount~l'g Dfv. - Consul tant 'I.. 'I..
(Central and

Inegf ana 1) ,
2. Devise co~puterfzed bflling ¥ - Consultant 'I.. ')I.system

3. Conduct OJT on use and " . ConSUl taflt y.., y..

Ii

[ I Iapplfcatlon or new blllfng OHOT staff I
system I



,',

~>
Oi

J .YrTiirT-
iHEI! fAl\TER

J 4 1 Z J 4

i II I

I
I )I. y,

II
i I

ri

I
I II

!
I

I
i I I
I

r

I,
I.,
I

I
"

I

I i< x xI'1 x I x
)(

X. ll. ~ y, X X

.

"

X.lx
I
!

IV-4 (cant I d)

!lEe trIER r nE5fImlSrnn
ACTI VITY orFlCE TARGET MENT

VIl. Persennel System

A. Review e:dstlng perfonn~l1ce nQglon~l dln:ctol'5 15 Consul tant: )(, y.,
criteria dcveloped at plant iin;j (Personn!! I PlannIng
regIonal level and update 't!hf:r~ and Job Class If Ica 1I en
l1eccssary Spadall $1;) wI th PPA

Team COIJnle r pi1rts

iJ. Deve lop perfonllilnce eval ua tf on Pel'sonnel 5 ){ )(,
amI perfolmat1Ce rcvle\l procedures offIcers

C. Develop crl tel'fa for job promotion 5 l<. ~

D. I1econ~nelld employee bene fl ts 5 t-package

E. Train personnel officers In B, C rersonncl 5 Y.
allf! D above by conduc tf ng a lO-day officers &
'tlol'kshop OIIOT adm' n. tl'a Incr

F. Con due t 5 til ree-d~y work s!;GpS Pcrsoni1el , 100 OIIOT T"alner )" Y-
t'l traIn superv!s,rs In employe!! offfcP'I"S, OI·lDT wlU, ccnwltanl
;'lel'formanc~ revIew procedllre~ admln. traIners lrersonnel Planning

superv Is 01)' arId Jol' Chss I rl ea tl 011
personnel Speclclfstl

VIII. Englncerlng - O~sl9n

A. Develop desIgn crIteria for low OllOT, 1 Consul tan ts: 'I, X 'I.. ')I.. )<. y. 'I< l\
cost ~lt~r supply technology ror Eng In!! erl ng 11 5011 s [n\:r.
large, medIum and small sizes & Structural Engr•
.traln engineers In proc~ss llecl'anlcal Engr.

Electrical Engr.
San, Engr.
.'\0 torna ti 011 Engr.

B. UtIlizing a60vc crIteria, design or lOT , 1
,. .
" )(, )I. 'I.. x- 'li.. x.phnts II arge, medium, and sma11) EngIneering 11

C. ['evelep desIgn manual s ormT, 1 " l<. X- l( t- X
Elig Incerl I:g I 11

D. Flel~ test desIgn manuals omr; 1 Po
'I. ~

and conduct follow-up training' Engineering 11

I
E. Revise desIgn manuals Ol-lOr, 1 "

Engl lie erl ng 11

F. DC',elop and· conduct basIc \tater OI'IOT, 1 M

X'/.. 'f.. x
supply engIneering course, two EngIneering 2 I
l~week courses I'll lh Intel'venlng ·tralnees 40 I
field work

!

G. Develop and con~:Jct Inten'ledlate 0/10T, 1 " X. y. 1- )( x.ix
water Sup~lY engIneerIng course, Engl neer! ng 3

'1.1two I-wee courses with Interven- ,
Ing field work

c
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Consul tlll t: iCons tru.: U Oil Engr.

IHechGnfeal ~r~r. IEhc trlcill Engl'.
I,.

y, )(.

I
II y., ....-

I

II )(. ~.( ,
II

Y. X
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X

·1
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I
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1
3

3
10

3
10

J
J

3
3

3
10

3
3

25

3
J

3
3

3
15

3
10

TAnGET

0:101 I

Ccn s true If on
SupervisIon

OIIOT,
Cons truc tlon
SupervisIon

OnUT,
Cons true tI 011
Supcrvl s Ion

OIIDT ,
Cons b"uc tI 0'1
SlIpcrvl s 11lIi

OIIOT,
COl'structlcn
S"pervls 1011

CHOT,
ConstructIon
Sllpervl s Ion
tl"a I nees

or·IOT,
Cons truc t Ion
S!'pervislon

OI·lOT,
Cons truc If on
SupervisIon

OtlOf,
Construction
Supervl sIan

01-10T,
Cons tl"UC t Ion
Silvervi s Ion

I\CTIVITY

II. Develop and conuuct advanc€c! OliO! I

water supply engineering ccurSG, tngfnc~rlr:g

two l-weck courses WIUl fnterv~nlng

field worl:

E. Develop works~op on construction
sl1p"rvlslon

I. Field test guIdelines and check
lists for supervision

F. ImpleQent workshop on construction
5l'pervfsloll In two parts of 5 deys
<l3CIt, wi th intervening field work

C. Flel d tcs t '.luI d~llnes illlt.! ched:
115 ts

D. Develop guidelines (lnd dwd lists mlDT, 3
for constructlQn supervIsion Construction 10

Supervl s Ion

G. Conduct task analysis of well
drilling andrPl?jt construcrrcn
sl:pervTSlon Ill' . new £ypesor­
plantz (see V.A. above)

D. Revls~ guidelines and checl:
11 s ts

~. Devclop workshop on construction
supervlslo~ for well drilling
and 3 new types of planEs

II. Develop guidelines and check
lists for supervision

J. Revise guldelfnes and check
lists

IX. Constl'uctloil Sllrer~~~

I'. ·Develop ;; comprehensive l1st of
problems faced In general
cO/istrucl1011 slIpei"vlslo!l

--------------:----r.Rrrrm:nrt------
or-F1cr
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ACTIVITY
RECIPIEllT

OFFICE TMGET
:H::SPOUSInlE

AGENT
H/III I HlIIll ¥EM J .H.\rr-r- .
f~J/l1rr.n ,,11lJ1W I JAIlrm t1JMrER

123011230112341234

L. Imple~ent workshop on constructIon
supervision In two parts of 5 day.
each willI Intervening field work

OI·IOT.
COllstructlotl
.SupcrvIslc·rl
tra Inee s

3
3

10

X. Research----

x

I·
I

I

I

I
I

xi,
IIx

I
I

x I I
I I

X 1-1" x

I I
i
I

+I
I I

I

x X

'f.. I

Research En!Jr.
wi th consul tan t
assistance (Research
Applications Engr.)

Conslll tan t
( l1esearth
Applications
Engfl1l!erl

[valuation
Team

rNA

Procurement
Dlvlston

. Projec t
~!anager

and USA 10

5Research

Research 5

rNA Planning Dlv. 10

Us,.'!D, P\.IA 1

P~I:\

"~!A 2
I

A. Collect and update baseline data

8. Select and contract for
evaluation team

O. Cond;Jct pilot testing of
t~chnology developed In research
design

A. S(!t up research design program
and train research stafF hOH
to conduct research In:

I. Plant (~~slgn

2. Equipment
J. Construction material s
01. Ins tr\J men ta tl on
5. hI toma t Ion
6. Pump Ing sys tel)1s

C. Conduct evaluation

. C•. ilevl ew pH at· tes ts ~lid conduc t
follow-up OJT

XI'. Evaluation....

l1:11 CClflnodl tl Procureme'1t

. A. Request stJlJml tted and approved

n. Procurement

XIJ1. In-Coun trL~!!11 nars &
Conferences PNA 20

Procurement
DIvIsion

Olm

x X xl~ ~ X X x xx
I '

" .. /

X 'f..1'lC. '/.1)(" )(1
1

)(. xl,x x.li
I I . : I



1• r;~Hli tori ron

T;H; pr'imury resp0l1sibil ity for managing Project activities
rests '.'Ii ttl the PHfl. ?l~oject i,l::;;n'J~Jer under the super-vi ::,1 Oli of the Project
Dif'ector. O'JerCill Project r:ionitodng fllnct'ions \\ii"ll be performed by the
P\.JA Pro,ic::ct Execut'ive Committee, This Com"Tl1ttee ',,,ill mC't::'t on periodic
basis to assess Project progress. The Project-related reports, baseline
and sUbsequent datil ',vi 1'I be used by PHA to mOlTi tor P'f'Oj::ct progress
to~ards its stated purpose and goal.

Norma1 US/UO O/HPN stuff is expected to be r.;~sponsi b1e for
monitoring Project activities. The Project plans M Project reports,
consultat'lcns ','lith P\~fl. and other' RTG officials, site .... Isits. Project
basel;n;; data and evaluations will be the USAID Project Officer's tools
for monitoring Project activities. A monitoring checklist detailing
responsibilities within USAID will be developed by the USAID Project
Offi cei~ before tile Loan Agreemt:nt is 5i gned. F'ifty pf~rc~mt of the
?!~o5ect Officerls tim:? is '2xpected to be devoted to tJr;s task during the
first two yee.rs of p(oj~ct implementation. USi\lO iii 11 r'equI:st technical
assistanc;.= fr'o:n SFlT/HEA/HS as und ~/l1en necessaryc

2. Evaluation Plan

Tile Iii'!}' EX(-;cu't1ve Committee is expected to establish a
Project evaluation working group soon after the· signing of the Loan
:\greement. It is the responsibil'ity of the \1orking gr'oup to establish an
,~valuation plan for the Project. PHf\ is to submit its .;,:'tIaluation plan
for USAID review and approval.

The Project evaluation working group's task will be to
establish indicators of success of the Project as related to the purpose
and ~;,oi11 of the Projecto ,';nnex G provides examples of the t,ypes of
indicato~s that ~ill be useful in evaluating Project progress in
aGe,;;')1 '~ sili ng tl'le goa'i sand pw"poses of the Praject o The ;'1Ork i ng group
'n';':, \~Oi":';: tm'lJrd5 developi!19 ,Hi understanding of lIihat is expected of the
Project" Th~ working group will be responsible for establishing a system
of gat(i'~ri119 data bot.ll b~ fore ;1r!"'.l after Project i ntcrvsnti OriS are
int~oauc0j per~aining to.the selected in~icators. The group will also
(J,,~:', (;;, VlnO 15 tCSponsHJle for collectlng the datiL

Up to two Project funded evaluations nre required during
t;ieJ He :;,' tht; Projecto The wc.:d<ing group has th~: u.1tim:~te

responsibility fJY' decidinq fW\'! i;,nd Hhen these f?valUi:~t·;('tns should take
place, The eV:.J.luat'ion ,,',.orking gftJUp should develop the scope of \~or!{ for'
eva1uatioils. TIH? group ~,lin he r'::~spon5ible for devising reporting
formts" sf.:Bc;ct1or: of til,.:: c·,iaiuat.'fon team~ and the dis-;;rcc;Liltion of
results and fol1m'J .. i.lr,\ mectin(ISh!crksllOps to incorooratc evaluation
fi ndi ng~'; into future· prOfWrAf.l" pI anrd ng. nle \>lark i ng grc:..qi can, if
necessary, bring in cons,~1tdn;c) t:: assist with an)' ph::'lse of the Project
evaluati~l process.

BEST AVII/LABLE COpy
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F. RepQrt~)

PrOJf'f:lSS . i2ports ',rill be submi tt,:.d by PHA on a quar-t:;!rly
basis. These reports 'dill sumnndzs, all Gn-'~1oing Project activities,
indicating their ~,tatu$g degree nf c0:~iplGtiGn. t'-ieir achievement of
Project objectives., pl'oD'!er;15 l, and. proposed r:r2'tflod for resolving pr'oalem
areas. Annually" pro9n~ss r€~pol~ts ~';il1 corrtf;!n a summary of the
historical and p'L:i1ned p~;"rOrmi:H1CQ indicators olltiined in Annex Go The
progress reports are to be prepared in English and submitted to USAID
\'/hen due, and ;>/i n be u5ed by th(,5{~ "Jgenci es for non; tori ng Project
activit'!eso A draft of tl10 report outline ~h:)!Jld be approved b,Y USAID
before the initial report is rlraftedo

PllA is t\> t'i'!(1uin; 1tS contractor to submit quarterly
reports to ?VJA wi Ul cc.p; ~2;:; 'to US:dDo T!12S€ n~port;:; are expected to
summarize the cor.tr'uct.orl's prog(".=;;s to\'Ht'ds accomplishing the stated
scope of work, including d(.J.li'JGty (if inptit:;~ tf!:.ks accomplished s
anticioated actions in the next:nar'ter, problem encountered and their
proposed resolution o ••

3D Financial

PWA is to submit financial reports on a quarterly basis
SUmmarllHHl the Pr'(~jt:c1: f'inZ:i"icifd ~t&tus by Pr~}ject input. These reports
will be GQ~piled by PWA in accordance with the reporting formats to be
provi ded ~':f USA!D.

4. OMDT Work Plan

Each 11 3 and 5 year training ~crkplan developed and
approved for Q~JT Gust be sub~rltted to USAID for information purposes.

P~~Jl~i 'j S tG k~?f:P !JSt~.:D i nfOrjri€~d e-f ;~ 11
10 activi ty tllat 1.1111 3,ff(:ci: Pt!!\ d;)d thi s ?rGjt;'~::L

bas; s, P\~" \'/11 i s l.;b:~)'i t hi IJS:'\ In r1;; updtrte d 'F::71;:; 1:'Y
activities by otiier donQrs v

existing and proposed
On a semi-annual

report of m

~:;A ~d11 prej;::lre ':,l1d r;.ln'lud t;) US:c\ID in a timely fash"ion
and as requested, specia1 fSPOtt':.~, S!m~11adz~nJ ~::)~tn~Cirdinaryevents i·,hich
potenti {~11y majl affect dcil"ll:vA.:nent 0 f r y'oj er:t 0~~;jce';',i ves.

BEST AVAILABLE COpy
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BEST AVAILABLE COpy
-.' ',", ),~.'~ .

:~~:,:~0J~"'
c';';,~f~' ,: .
f' .; :.~.

'\',!:; ~)

ra ti fi ed bY,J
'person, has,
regi strati on';;,
consti tutes ".

- -.accordance W,l

,executed by a­
authori zed pe'
the Ki ngdom 0',

been approved;
further appro:
credi t of the'/

. ·:·.~t

_'-,l(fstatement of the name of the pE~rS(:-n ho1 ding or
acting in the «(lee, of the BorrO\'1er specified in Sect-jon 9.3 of the Loan
Agreement, ancf' t"ny;additiona1 representatives~ tG~j~jt\ler \'lith a
specimen signat.Qt~i:,ofeach person specified in SUI..:;' :::·~>.~tement;

_ii~5~y~~?,~·_;.'~

!' ~:f}·\'!:~3<-.:

•,'. the PWA Actq

John M
Rectangle
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c. Designation of a Borrower!s representative (having a
!'nnk not 10l'I'er than an Assi star.t/Dep~ty Governor) as the ProJect Di rector
and another sen; or representative as the i'roject ffl.anager and thei r names;

d. Evidence that adequate staff including a full time
administrative officer·have been assigned to the Office of the Project
~anager for managing Project activities;

e. EV'j dence that the Project Executive Con,mi tt!~e !las been
established; and

f. . An implementation and financial plan for the first
year of Project activities.

2. Additional Disbursements

Prior to additional disbursement under the Loan, or to the
'j S5uance byA. 1. D.of documentation pursuant to\'1hi ch disbursement \'li 11
be made, in any?roject year after the first Project year, the Borrower
i::i'll furn; sll to .l\.I.D~ 'j ri form and substance sati sfactory to Ao 10 D. an
annual implementation and financial plan for that Project year o

3. Special Covenants

ao Project Evaluation. The Parties agree to establish an
eval u:lti on program as part of the Project. Except as the Pat~ti es
otllerwise agree in writing, the program will include during the
implementation of the Project and at one or more points thereafter:
(1) evaluation of progress toward attainment of the objectives of the
Project; (2) identification and evaluation of problem areas or
constraints which may inhibit such attainment;· (3) assessment of how such
information maybe used to help overcome such problems; and
(Il) evalua~.ion, to the degree feasible, of the overall development impact
of the Project. This program will be developed \1ithin the f'irst six
months of the Project.

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

(1) To provi de adequate bUdgetary y'esources in
support of the Project prior to the commencement of each Project year
activities;

,(2) To ensure that throughout the Project life, the
PlJA's Training Center is fully staffed;

. ,

• • t "~



- 53 -

(3) For each institutional development activity -'" ..
(other than tra ini ng), to ensure that the ?1·lA I S concerned organ; zati onal
unit is staffed with the needed counterpart and support staff;

(4) To ensure that the PHA tiill continl!(~ to pursue
its goal of financial self-sufficiency which it has established for
itself; and

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

4. Taxation

a. This Agreement and the Assistance hereunder will be
free from, and the principal and interest vlill be paid ftee from, any
taxation fees imposed under laws in effect in Thailand.

b. To the extent that (l) any contractor~ including any
consulting firm. any personnel of such contractor financed under the
Assistance, and any property or transaction relatinfJ to SUdi contracts
and (2) any commodi ty procurement transacti on fi nanC(~(l under the
Assistance, are not exempt from identifiable taxes~ ta~iffs duties or
other' levies imposed under lat'ls in effect in Thailand r th~ PI,JA '1'1i11 pay
:.H' reimburse the same \ti th funds other than those provi ded under the Loan.

V, Financial Plan

The Tables V-l and V-2 provides a summarized fimm:i(~l plan for the
ProJ~ct. A total of $9,503,000 will be used to finance long and
shor~-term U.S. and local. consultants, commodities, in-country
semin:rs/conferences, evaluations and certain Project operating costs.
CIJI~tingency and inflation have already been included in the cost
e~timates for each of the Project components listed below. The PWA's
c\.lntrHwtion will support in-!<ind costs such as staff s.'1iarh·}s.
travEl/per diem, commodi ti es and othel· unanti ci pated Pt'Cj8Ct operati ng
CO'c't:~, Detai 1ed fi nanci al tabl es for each Project cCmpOrH?nt may be found
in fi. flnei{ E.

BEST AVA/LABLE COpy

John M
Rectangle
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Table V-l: Summary Cost Estimates and Financial Plan {US$OOO)

Inputs
-':x LC

I'"o.

7.
8.
9.
10
11.

1. lJo S. Consul tants
2. Local Consultants
3. Consultant Support Costs
4. Other Cons. Support Costs
5. Project C08:nodities

In-country Seminars!
Conferences
Project Rel ated Travel
Evaluation
Innovative Activities
Contingencies
P~Jj' Staff

1~995

924

25
30
91

220

819
126
100

1,000
100

50
20

200

100

3,703

1 s995
819
126
100

2,0211­
100

75
50

291
220

3.703

-------------------------_._----
Total $3,285 2,415

(5,700)
3,803 9~503



Table '1-2
Summary of Total Project Costs

( 1000)
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L SUI'lf1!lRY. D1.5 DO ON ntFCABLES AND f,ATE rrOVE~1BER

OISCUSSIOIIS \:11TH DAVID OaT IN AID/V, \:IE EUDORSE USAID'S
PROPOSAL TO rltOCEED liITH DETAILED DEVELOPtlE;"T Of PI' FOR
SUBJECT FRorOSAL. GENERAL UNDERSTAIIDINGS ARE TIlAT
PROJECT '';OULD HfdtlMIZE IIISTITUTIOIlAI, DEVELOPHENT ""0
T~CnIlOI:OGT TRHISFEit OUTCOf1ES AS 'dEfJL AS COST
EFFECTIVENESS Of RURAL YATE~ SUPPLY INVRSTMEIITS AND
OPERATI'OllS, INCLUDI:IC COST RECOI/ERT HID USER CHAilGES.
FOLLO~rNG ARE uHlir SUGGESTIONS FOR DESIGN EFFORT AND TOt
ASSISTANCE. END SU;\MARY. .

2. INSTITUTI:l"AL DF.VELOP~1ENr. AS NOTED REF A, PilOJECT
WOULD STRENGTH EN PEnrORHAtJC E CAPACITI;:S ArID TEGHNIC/U
SKILl,S AT ALL LEV,ELS OF P\iA'S RURAL ',,'ATER SYSTEn. FOCUS
AT THE DOTTOM bPERATIONAL END OF SYSTEM APPEARS
ESPECHLLr APpn~PRIt\TE. III TnlS CONTEXT, EFFORTS TO
ItH'ROVE HnOR:1ATION FLOWS TIIROUGH SYSTEM SHOULD BE
CAREfULLY DIRECTED tO~ARD PRODUCING ACTIONABLE DATA AT
REA-SOUABLE COST W Born f10NETARY AND PAPER'/ORK TERns:

3. TECRNOLOGY TRANSFER. ,HWNU fA OBJECTIVES LiSTED REF
A. DESIGN AND TESTING OF NE~ LOW COST WATER SYSTEMS
ADAPTABLE TO RELATIVE CONHUNITt SIZES AND SPlTIAL
DISPERSrOtlS ARF. PARTICULAfiLY t\TTRACTlVE. SO I5 E,'1rIIASIS
O~ IMPROVING WATER QUALITY CONTROL. 1

4. OTnER CONCERNS.

,A. PRIVATE SECTOR. TO ~'AXIHUI1 F:XTEtJT FEt\SI£lI.E. PRIVATE
SECTOR PARTICIPATION 'snOULD BE STRUCTURED INTO PROJECT
DESIGtl. E.G: COrlTnACflllG FOR HEW, LOIJEH COST STSTEliS TO
BE D&SIGNED AND BUILT.

~. rocl'S OU UEALTiL PROJECT DES IGN 51t0ULD E:1PItASIZE
POTENTIAL OF REDUCING INFANT AIID YOUIJG CHIT,D HORl'ALITf
RATES AS~ELL AS BURDEN Of ILLNESS IN THE ~ORKFonCE.

C. PRIOR EFFORTS. PROJECT DESIGN SHOULD FULLY REFLECT
LESSONS LEARNED FROM FRIDR AID ArlO OTHER DONOR
ASSISTANCE.



Pro,ject Title & Uumbcr: PHA Institutional Ueve10pment
(493-0331 )

PROJECT OESIGU SUNlf\RY
LOGICAL FRAMEWORK

U fe of Projec t: From FY '0·1 to FY '88
Total U.S. Funding: US$ 5.7 minion
Da te Prepnreo: June 1983

uAfiHA'I'IvE sUfill~AnY OOj[cnVITrV£Hlrl7\uLE1NDItATons NE/\f~S OF VERIFICATiON If:1POIHM1, I\SSUNPTIOITS

A.1 Goal:
TOTncrease access to adequate

supplies of safe \'later del ivet-ed ill
iweas served by the P'~I\.

A.2 HeasUl'es of Goal Achi evement::
(1) ~U pel4 cent increase in population

served by PW,' \-Ii tlli n PHA' s exi sti ng .
servi ce area.

(2) At ieilst 60 percent of PH"
systems meet acceptable \'1ate,'
quality stilndards.

1\.3
(1)

(2) Independent
evaluation survey
of water quality
(NOr" and/or
ou ts ide).

I\.~ "SSUI1l tions for f\chievin Goal:
(1) Current an palmed e fcH'~­

at system development: water
QUuH ty im!wovement, ond funding
sources continue in a timely
manner.

(2) Savings from reduced capital and
opel'fltf n9 costs are used to
expand popul ati on served oy PHA.

0.1 pur~ose:
roncrease the instf tutiona1

capacity of ?WA to plan, design,
manage, operate and naintafn water
supply systems undel4 the1 r
jurisdiction in a cost-effective
manner.

0.2 End of Project Status:
Unft cost of producing water
reduced by lOt through:

D.2.1 ~orpol'i1te P1annin9.
(1) orporate plannlng skills

established and short. medium, and
long-tenn p1 ans prcpat4 cd.

(2) Comprehensive manpower plan,
prepared and in use.

(3) In-house capability to evaluate
nlternative \-later sources
established.

(4) Hesearch unit, capabie of evaluilting
broad I'ange of \'ta tet' system
technology, in place and functfoning.

(5) Improved 10w.cost plant designs
and se1ec t1 on cr1 ter'i a established.

(6) Improved cortstructionsupervision
capacity estab1 ishcd~

0.3
PWJ\ records, consultant
reports, and extcrn~l,

evaluDtfon. RevleH of
baseline and subsequent
records of compliance
\'/i til perfOlmance
standards.

U.4 ASSllmptions for Acllt eV1"9 Purpose:
(1) PWA !lus, and makes tl'lal1able,

, fil1i1Uci a1 and human resources nceded
to cat'ry out IIRO and systems develop­
ment activities on a timely basis.
(2) . Trained personnel atull levels
apply thail4 new1}' acquired skills.
(3) itTG/PHI\ commits financial and
human resources needed to sustain IIIlO
fune tf 011 aftel 4 I\ID iJssf stance ter­
minates.
(4) PW~ able to attr~ct and hold
ctlpilbl e persons \'If til neces:;[t1-y

. skills.

.. :'~. ~.. ', .'.".
. ':,... '.. ....

. . ~... ~. ~ . .' . .., ; :.:', \.~'"J: '.:. ~ .'



oIiJECTIVl:LYVEii"IFlAULE Im.rrC{,lOHS f'IEANS 0/-· vElffi'TC7ITID1J._--_.,-----------------------,-----'----------------------
0.2.2

(1)

(2)

(3)

(4)

(5 )

D.2.3

(1)

00

(3 )

(4)

(5)

(6)

!jllnagement ill1d i\dministration
Improved administrative policies
and procedun.?s ·rn pl ace.
Improved procurement and stores
procedures developed and in
operation throughout PWA.
Hew personnel, contracting, and
aUditing procedures nnd skills
f n use ina 11 concerned d'r vi sions.
Improved revenue co11 ec t i on pro­
cedures in place.
Sales promotiol1,insta1ment ffnancing
of household connections and othel"
fnnovtltions aimed at increasing
population cover~ge teste~ and
established.

Techllical Services and Servfce
Delivery
~DT training staff able to
demonstrate an ilcceptabie level
of skill in implementing onqgoing
training activities,
Training syllabi developed ilnd in
use.
At least 90t of key staff at central,
regional, and plunt level, trained
and in place.
Operation and ma'inteJHInce skill:;
and perfol1mlllce improved resu1 ti I1g
fn substantial SOlving:;.
Ratio of PHA personnel to consumers
reduced.
leak detectron and other measures
to reduce Wi! tel' losses establf shed.

I

". ~

'. .... ~' . ".
~. ...... ... .:,,' ',' - - '; ~.. " .' : .. - .....

',It I' • ~. - . .;.':.



C.4 AssumptIons for i'chleving
Ou tpu ts: - -

,tsta6lfshed annT positions are
filled Oil it timely basf~.

C,3.2 PH/\ r'ecords 11mi
consul tll lit reports.

OBJ£CllVELY V£lTIrrAIJIT-rnrm:7,TDnS f~:::AfEnWvrnrmmon IlWOlnAl1i~fWTTmlS
::...-----~,;;.;..;;.-=..:..---:....;.;:..;..;...~;;.;....:.;.--=.;..---

. C, 2 ~n !tude of Outputs: C.3
C.2.1 (1) No. of parsons trained: C.3,1 PW\ records and

Ty~c Project Year consul tilnt reports.
-~ - 01 02 03 04
B~\5ic 13 - - -
I"termed ~ ti te 13
Advanced 13
Spec.Skl. '14 " 12

(2) Produce 2 manuals/yr,
years 2-4.

C.2.2
(l) Task analysis andt dent ifk­

ation of training needs
completed by end of rv 01.

(2) Training calendar developed
by end of ry 01.

(3) On-going system for tdcntlfylng
skill training needs and
updating annual training calendar
in place by end or PY 02.

Trafning ~xa-te.ID~ DevelQ!::n~tlt
OfrlOT staffe traTi'1edi:! b!lslc
tra f niJ'5 methods, subJ:?ct
matter skills, materfals
development, !nd trafning
program management.

(2) Trajning m~terials and
~anuals developed.

Ira i iJ.illiL I ilfQl"ma ~ ion S,ntQlll
RevfG\'/ perfolimmce standard:;,
conduct task ana,lysis,
1denfity training needs.

(2) Pr';p\jrc trnining calenda,\
(3) Updat2 training needs

assessm!nt and training
calendar.

c., 9illyts:
C.1.1

(O

54 300 :350 3S0

15 .. ~ 100 75("

20 300 ·100 400
5 50 ZOO 200

15 115 100 100
-0 ):>
OJ ::s

lQ :;:,
ro m
~A x

00

C.l.3 Skill Tralnfna

ill DesiGn and conduct s~il1
trafning in six key areas
involving central, regional,
and/or plant level staff.

C.2.3 110. of Persons Trained:
Project Year

Type of Training 01 02 03 04
(l) ream DUi IdHlg 45' iUn 1DU lUU

(central and
regional stafF)

(2) QlIti 1'1 ty ci I'e! es
(3 i Hil'3gemen t and

Super'/i!iioll
fin Opel'ations und

l-la fntcnancc
(5) !\cimini ~tration
(6) Public Relations!

Sales

C.3.3 PUA records and
consultant report.



•.r

lfIJ1010 NiT !~lJHP'lUns

C.3.4 PHi' records and
consul tant repo.·h.'0 COii1plote by end ~f PV 02.

(2) Complete by mfddle of PY 02.

(3) Existence-of inftial, and updated plans,
for each PY.

Corporate Planning

Oevelop 5 and 10 year m~ster
corpora te pl ans,

(2; Develop PHA manpower pli1U.
(3) Develop annu~l operational

pl ans,

.
----,JmilA1:murU\rn;;:TrnIV1'!!"E-rS""amMi~-rn"j\#iitYiT-------~-""1'lOlfJ£tllvELy vErtImBI:~-':-""H~mrrlt~I\""'l""OI"""(S----';"--n:M1""lEAM1I1""S""'J'lOI?""'F""'"VrrnFrCmi.Jn

C.2.4

I'
!

)

I
,I

C,1.6 Administration

a.Admlnistration Procedures
. W~ffi""iiidlor modIfy exfst11lg

. a(mfntstrative procedures/develop
~d1l11nhttation hilndbook.

(2) Train administr8ttv~ off'cers nnd
office hellds.

b. Procur-;ment and Stores
lTf/ffvl Ei'l end update proceum'es.

,,(2) IJCSlgil and conduct viork!;hop and
l\J T~ ; nc Iud1ng II Se 0 f
mf era-·compute.·. for regi ona 1
pro ~urernen tis tor~ s. sta f f.

'e.Contt'Clcting Procedures
1i) neview and j'evfSi contracting

procedures/format~

:.~. Audit1ng
Tr~fcw and revf~e audft procedures
(2) Pes i gn!c{\rlyoul tra i nf ng wot'kshops

and OJT.

C.2.5

a.. (T) Comp1 eto by end of PY 01.

(2) Cal't'y out trallling fn flY's 02 .. 04.

b. (l) ComJjl ete by end of p'f OL

(2) Complete train'ng for ~5staff by
end of PY 02.

c.(l) Complete by end of
py 01.

d.(l) Complete by end.of PY 01.
. (2) O"~going in PYls 02-04. .

C.3.5 PH/\ t'e Col'd s,
consul til Itt reports I

and pert 0d'C eval uaU 011

C.l. 6
(0
(2)

ret'sonnel
mrewiiid update plant/regional
level performance standards.
Dev!lop personnel procedures and
train personnel
offfcers/superv,hors tn their use.

C.2.6

C1) Compl ete by PY 01.

(2) Trafn 5 personnel officers fn PY
01 t and 2.5'0 supervt sot'S tn PV' s
02 - O~.

Ditto



·f t,~ ..

I

i
'" !,

'Uf tto
(l) Compl ete by f:nd of PV 02.

(2} Completo manual by end of PV 02, .
Hell/test PY's OJ-OIL

0) Train 40 engineers In PV's 01-0J.

C.2.?Engfneerfn
a

-tDldfgn .
TIcveiop an -r c test low-cost
plant design critedil for small.
medium, amI 1arge pl ants.

(2) Develop and fieldtest design
manuals

(3) Conduct IHISfc, fnterf'ifld1ate,
advanced water supply engfnecrlna
courses.

i C.l. 7
(1)

I

---'-'NmAm.R;HAAlr"'lr~!""vEr-,,.S,..qOliTT,l~nIA.ft.Rtry------..,ornBnJ~ECFt"lTP,.I"ttVEnt""llY~VEM1nrT1IF~InAmnnLE~INmD'"ITtCArnlO'mnl""s-~--"'fm~E:'1lA1J'NSr110re"f"VITI:E;nRT1IF~I""C'll'"ATnlmOlrN-----l1I1mwmOrrIHn:A~wrrn""";IS-'-----­
I

Dftto

Of tto

Ditto

0.4 fssumptfons for providlnp

{1~U~S~PCI u get needs approved
by lUG. Consul tllnts
na f lab1p..

Projec t records
and vouchers.

0.3

PM = Project Month

Im~' clIlentatioll tat'Qct:,
\ ype and quantity)

See financfal and
implementatfon plans.

0.2

PY = Project Year

0.1 !!muts:
D. 1•17\llfTund f 119 (or:

(1) Trafning support
(2) Technfcal assistance
(3) Commodltfes

0.1. 2 RTG
0.1.3 Other Donors

(,) Conduct in-country
conf et"ences/~emf nars

'0 ~t least two per year in PV's
.01-04.

Innovative ~ctfvf tfcs . C.2.11 Oftto
C. 1. 11

(1) loen£ffy activities/prepare plans.
(1) ~t least two act1vftfes(2) Implementatfon/preparatfon of

fdentf ffed/plans prepared by endfindfngs. '
of PY 01-

(2) On-gofng, begfrm1119 in PY 02.

C. 1. 12 tval ua tion
!l} Collect/update baselfne data C.2.11_ Oi Ho
(2) Conduct fnt~rim and ffnal

evaluation. '(1) On-gof ng

(2) Campl ete by end of Pi' 02 iJlld I'V 04
respect ively.

.. ,~. '
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Provincial \'Jater\lJOrks, Authority
.1 nsf! tlJti ana I Oeve1oprr~ntvr'()JeCt

CHEC~(LIST OF STATUTORY CRITERIA

PROJECT CHECKLIST

}\,. GEIJEfV\L CRITERIA FOR PROJECT

1. FY 1982 Appropriation Act
"Sec :>23; Fivf Sec. o3M;
"Se·c.5S3(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 internati ona1
organization allocation
reported to Congress (or not
more than $1 mi 11 i on over tha t
amount)?

2. FAA Sec. 511 (a)(l ). Prior to
·0[)T1 gatl on 1n excess of $100,000,
~'d 11 there be

(~) engineering, financial or
other plans necessary to carry
Jut the assistance and

(b) a reasonably firm estimate of
the cost to the U. S. of the

:.\ssi stance?

3, FAA S2C. 511 (a)(2). If further
1·e91s1atlve actlon 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.

Congressional Notification will
be forwarded to Committees.

Yes.

Financial and technical analysis
have been prepared. See Project
?aper.

No further legislative action
required.



Il. FAA Sec. 611 (0); FY 1982 II/A.
Approprfation Act Sec. SOL If
ror ."later or water-related land
resource construction, has project
met the standards and criteria as
set forth in the Principles and
Standards for P1 anni ng Hater and
Rel ated Land Resources, dated
October 25, 1973?

5. FAA Sec. 611 (e). If project is Nh'.
capltal asslstance (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?

5. FAA Sec. 209. Is project No.
susceptlble to execution as part
of regional or multilateral
project? If so, Hhy is project
not so executed? Informati on and
conclusion 1r/hether assistance ~'li11

encourage regional deve10pnent
programs.

7. FA.\ Sec. 601 (a). Information and Yes.
cone Ius 1ons (mether project \'11 11
encourage efforts of the country
to: (a); nc rease the flO\'I of
international trade; (0) foster
private initiative and competition;
and (c) encourage development and
use of cooperatives, and credit
unions, and savings and loan
associations; (d) discourage
monopolistic practices; (e)
improve technical efficiency of
industry, agriculture and
commence; and (f) strengthen free
1abo!~ uni ons.

Annex C
page 2

John M
Rectangle



'30 FAA S::'::c SOl(b}. Information and
'cD;-\IlT:':, (;ils on 'i1ml proj ec t \t/i 11
f:I1COUlo;:ijj(: Uo $0 private trade and
i nv(~~;tqc:r:t aborad and encourage
private U.So participation in
foreian assistance programs
(includinq use of private trade
channels and the services of U.S.
private enteprise).

9. FAA Sec. 012(b); Sec. 535(h} FY
11B2 ~ppronrlatl0n Act. Sec. bDl.
Oescrqoe 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
cun'end es O\'JI1ed by the Uni ted
States are utilized to meet the
cost of contractual and other
sCf'vices.

10. FAA Sec. 5l2(d}. Does the United
'S:Ea tes Oh'n excess forei 9n currency
and, if so, what arrangements have
been made for its rel~ase?

11. FAA Sec. G01(e}. Will the project
u'CTTize cCi:~}etitive selection
?rocedures for the awarding of
~oGtractss except where applicable
pn;.cllrement 1"1.11 es a110'll othen/i S~?

12. FY 1982 ~ppropriation Act Sec.
52T:·_m·'rr"i;~·51stance 1S lor the
'produceic';', of any commodity for
2~~port. l;] the commodity 1i:<ely to
be in surplus on world markets at
the time the resulting productive
capac) ty bec,mes operative, and is
such ~~s5istJnce likely to cause
sl.bsti~)tizd injury to U.S.
pl'Odlic'.:rs of the same, simil ar or
comp(!ting commodi ty?

13. FA); J13{c} and (d). Does the
firoject co',nply ',ii th the
envi r'onmenta1 procedures set for'tl1
on AID Regu1at~on 1521 Does the
project or program take into
account de~truction of tropical
forests?

i\nnex C
/age 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
38% of total requirements.

There are no U.S. owned local
currencies available for this
? roject.

Yes.

~JIA.

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



G, FUlmnJG CRITERIA FOR PROJECT

1. pev~opment Assistance Project Criteria.

a. FAA Sec. l02(b); 111;
113; 281 (a). Extent to
\~hi cn activi ty \'li 11 :

(i) effectively involve
the poor in development,
by extending access to
economy at local level,
increasing labor­
intensive production and
the use of appropriate
technology, spreading
investment out from
cities to small towns and
rural areas, and insuring
wide participation of the
poor in the benefits of
development on a
sustained basis, using
the appropri ate u. S.
institutions;

(ii) Help develop
cooperatives, especially
b technical assistance,
to assist rural and urban
poor to help themselves
toward a better life, and
othetwise encourage
di':i,;;"';crati c private and
local governmental
i nsti tuti ons;

(Ili) support the
self-help efforts of
developing countries;

( i \} ) promote the
participation of women in
tlw nati onal economi es of
developing countries and
the improvement of
·,.;omen's status; and

(v) utilize and
encourage regional
cooperation by developing
countr'! es.

BEST AVA/LADLE COpy

Annex C
Page 4

FUNDING CRITERIA FOR PROJECT

(i) Project will provide urban
and rural poor with greater
access to safe water
supplies.

(ii) No direct effect planned.

(iii) ~lo direct effect planned.

(iv) No differential effect on
women is foreseen.

(v) N/,~.



'FAA Sec. 103, l03A, 104"
:J05, lOb. Does the
'project fit the criteria
for the type of funds
~(functional account)

,/;(bei ng used?

':FAA Sec. llO(a). Hill
,the recipient country
'provi de at 1east 25% of
fthe costs of the program,
"project, or activity with

respect to which the
,assistance is to be
j~furnished (or is the
~l atter cost-shari ng
"requriement being waived
for a "relatively least
-level oped" country)?

FAA sec. 1l0(b). Hill
~rant capltal assistance
'pe di sbUl~sed for project
over more than 3 years?
Jf so, has justifi cati on
t, ~ ti sfactory to Congress

een made, and efforts
for other financing, or
l5 the rec; p; ent country
~relatively least
(developed" ?

'';FAA Sec. 28l(b). Describe
,'. extent to \'Ihi cH program
:~ecognizes the particular
~needs, desires, and
iapacities of the people
of the country; util izes

:the country IS
intellectual resources to
-encourage institutional
,development; and supports
'civil education and
:train;ng in skills
'required for effective
participation in

'governmental processes
essential to self­
,9.overnment.
:I~" ~.

Annex C;
Page b

Indirectly.

Yes.

N/A.

The Project is consistent with
the RTG's own development plans,
is jointly developed, and strives
to strengthen institutional
capaci ty of RTG to meet urban and
poor needs for increased
access to safe water supplies.

BEST AVAILABLE COpy



f. FAS Sec.122(b). Does
the act1v1ty give
reasonable promise of
contributing to the
development of economic
resources, or to the
increase of productive
capacities and self­
sustaining economic
gro';lth?

2. Development Assistance
Project Gnteria (Loans Only)

a. FAA Sec. l22(b).
I nformab on and
conclusion on capacity of
the country to repay the
loan, including
reasonableness prospects •.

Annex C
Page 6

Yes, institutional capacity of
Provincial WatenlOrl{s Authority
(PI'lA) should be improved signifi­
cantly enabling PWA to
substantially increase the
population served by them.

Repayment prospects are excellent.

b. FAA Sec. 620(d). If
assistance 1S for any
productive enterprise
which will compete in the
u.s. \'Iith u.s.
enterprise, is there an
agreement by the
recipient country to
prevent export to the
U.S. of more than 20% of
the enterprisE!l s annual
producti on duri ng the
life of the loan?

N/A. I.



Your ldnd cooperation is always much appreciated.

. .. ,., '.('"
'. "", . ,"'."

. .
. .

. '. .

'P~O:;: 4'l~-a3SI

Provincial Waterworks Authority"
Viphavadee Rungsit Road

. Tung Song Hong, Bangkhen,
Bangkok-102l0.

..... ANNEX 0

.' March Ire. 1984

Dear Mr. Halligan,

Yours sincerely, .

Subject: PWA Institutional Development Project

Mechai .Viravaidya
Goyemor

.:.. '..

No. MI. 5705/"=l 1.~

Please be advised that. we' have reviewed the final draft of the mutually
.developed subject Project Paper and are' in complete agreement with the proposed
project description, financial plan and the implementation arrangements.

.. We, therefore, formally request that a loan of $5,700,000 be provided .
by. USAID for this project. The Provincial Waterworks Authority (PWA) agrees to
contribute up to 87,454,000 Baht ($3,803,000)' towards the estimated project cost.

Mr. Robert Halligan
Director
USAID/Thailand

.37 Soi Somprasong 3"
Petchburi Road
Bangkok. .

. Corporate Planning Department
Tel: 588-3284

John M
Rectangle



;\nnex E
}'JaI'F~ ~-

4. Other Consultant Support Costs

The estimated yearly cost of other incidentals including travel
expenses of consultants in support of the Pro,ject is estimated as fo11O\'Is:

Project Year

01
02
03
04

5. Project Commodities

Estimated Cost

$ 30,000
30,000
25~OOO

15,000

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

6. In-Count~y Seminars/Conferences

~ total of five in-country seminars/conferences per year is
anticipated during the project life. The average cost for each
seminar/confer'ence is approximately $5,000, totalling $100,000.

7. Project Related Travel

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

8. Eva1uati c:~s

1. r~id-t<~rm Evaluation
2. Final Evaluation

$20,000
$30,000
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9. Innovative Activities

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

10. PWA Staff Costs

Table E-2 summarizes the PHA staff input that is expected to be
committed to the Institutional Development Project. These labor
estimates include the staff in PHA's Qi·1DT, trainer's •..lithin each of PHl\' S
regional offices and waterworks, and PWA central, regional ,and local
staff who will actually undergo training. Personnel costs were prepared
using a \'1eighted average of P\~AIS 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
fall O\'/S:

Project Year Estimated Cost (Baht)
..Group I Group ~I. Group I I I

01
02
03
04

80,000
85,000
92,000
98,000

61· ,400
69,000
7<1,000
79,000

171 ,000
183,000
195,000
210,000

All O\'/ance for in-country travel and per diem needed for PHA staff
Attending training courses is summarized as follows:

Project Year

01
02
03
Ol~

11. PWA Commodities

Estimated Cost (Baht)

658,000
1,759,000
1 ,916,000
2,520,000

Commodities to be prOVided by Pt·/A to support the institutional and
training development activities were estimated using current PWA budgets
(Table E-7). These bUdgets increase sharply to reflect PH.lVs planned
increase in staff in the m1DL The P~lA commodity bUdget for
Project-related commodities is estimated to increase by 25 percent per
annum.



Table £-1
Summary of Total Project Costs

( 1000)

Inputs Year 1 Year 2 Year 3 Year 4 Total

A. AID Loan

l. External ~onsu1tants $590 $530 $422 $353 $1 ,995
2. Local Conslt'l tants 2!l8 202 227 142 819
-:J Consultant Local Support Costs 27 30 33 35 126oJ.

4. Other Consul tiillt Suppor't Costs 30 30 25 15 100
~ Project Corrmodi ties 505 829 520 70 1,924::> ';J

.-
G. In-country Seminars/Conferences 25 25 25 25 100
7. Project Rel ated Travel 20 20 20 15 75
8. Evaluations 20 30 50

~
9. Innovative Activities 100 100 60 31 291

rr, 10. Conti ngenci es 50 55 55 60 220
0')
""'1
h
§ Total AID Loan $1 ,595 $1 ,9l1 $1 ,387 $777 $5,700.....
r~ B. PHA Resources~
ti:lr-
rr, l. PHA Staff
(") Sa1ari es/wages B 13 ,358 B 20,122 B 21 ~'':H3 B 22.368 B 78.301a
"'1J Travel/per diem B 653 B 1,759 B 1,915 B 2.520 B 6,853"<

2. Commodities 400 500 620 780 2,300

-.::1):0
W:::::I

Total PHA B 14 ~q.25 [3 22 9 381 8 24,4-79 B 25,168 B 87~454 lOl:::::I(f)!'i>
($527) ($973) {$1- n'::;i';. ~ (S1~139i

• $rot, C!~")} t:·"""t. oj .<1'.-., ' .po.;~ ~ $.- I..... ,~ _ .i
j",

--- .. _.....,.......~-.._- - ~......-.......,.....-._...'..~_......--..._.~

T·:>tal Project Cost $2,22? $2 ,:;~ 1 '1, $2j~51 $l/HS .$9,503

---- _...--... _......_---_....'

Exchange E~tc~ £;1 '" B 23.00



Table £-2: Inputs Requirement Schedule

I.

INPUTS

Consul tants (Person-months)

Year I
Os Local

Year 2 Year 3 Year 4
Os .... Loca1 OS· Loca1 ... ITS Coca I

fOrAL
Us Local

!'.....

III.
IV.

A. OMDT Development
B. Training Information System
C. Skill Training
o. Corporate and Engineering Planning
E. Engineering-Design
F. Engineering-Construction Supervision
G. Engineering-Research and Development
H. Administration
I. Personnel
J. Project Management

Total Consultants

PWA Staff {Person-months)

Ot,mT Development
Training Infon:ation System
S~ill Training - PWA Staff
Corporate and Engineering Planning
Engineering - Design
Engineerir.g - Construction SupeT'\/ision
Eng1 need ng ".• Reseay"ch and Oeve"lopment

H. Administration
r. Per'sonne1

Projf~ct r,~anagelnent

TotJl ?\·!A Staff

n-CQUiltry semi nn.-sl conferences (I'JlJfI\'~er)

valuations (Number)

12 18 12 18 12 18 12 18 <.8 72
12 12 12 6 42

5 7 5 7 6 7 18 21
24· 16 2/l 16 12 5 12 ~ 72 440

9 12 9 5 6 18 2,1
4 8 2 14

2 2 2 2 8
12 12 12 12 48

3 12 3 12 2 12 8 36
3 35 3 36 3 36 3 35 12 144

59 129 59 127 37 111 29 78 184 4115

210 210 210 210 8~tO (Grotlo I)
50 50 ~50 30 2CJ (Srollp I)

2,000 3,000 3 2 OrS5 3,000 11 nQr.: (Grauo iT)
,;. ".." ~.J •., .~ ,

30 30 30 30 120 ( Gr"GUP I)
12 12 12 12 48 {Gr:nm I}
12 12 12 12 '13 (Gr~)uD T)

:) 9 9 9 36 (Gr'oup 1)
15 15 10 10 50 (Group n
15 15 10 10 50 (Group Ii
18 18 18 18 7? (GroupIII),,-

2:::571 3 ,Tn J7~rr:s-- -nrr- ~t7:5'W-

5 ~ 5 5 20:~ , ') '''1::~~I "- '::l~

-""""...._-- ~.>ds
p~

(.Tl!

1M
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Table E-3
Summary of Consultant Labor Estimates

(Person Months - p/m)

Activi ty/Types of Consul tants Year 1 Year 2 . Year- 3 Year ,:]. Total

A. External Consultants (182 p/m)

1- O:,iDT Development (48 p/m)

HRD Training Specialist 12 12 12 12 48

2. Training Information System

3. Skill Training (18 p/m)

Subject Matter Training Specialists 6 6 6 18

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

a. Economist Planner/Team Leader 12 12 12 12 48
b. Financial/Analyst/Planner 4 4 8
c. Hydro1 ogi st rl 4 8
d. Hydrogeo10gist 4 4 a

,.. Engineering Design (18 p/m):>.

a. Sanitary Engineer 3 3 6
b. Automation Specialist 6 6 12

6. Engineering Construction Supervision

7. Engineering Research and Development (8 p!m)
!;ol~:w:::

2
~:o ::I

Research Desi gn Engineer 2 ? 2 8 (DIm..- ·lxm .

8. Administration I lTl

."',.:1.
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Activity/Types ot Consultants

9. Personnel (3 p/m)

HRD Manpower Planning Specialist

IG. Project M3na02ment (12 p!m)

Table E-3 (cont1d)

Year 1

3

Yeal~ Z Year 3 Year 4 iotal

,{
' .• ,>t

3 3 .',J

.~-------,-_._.----~---~-------~----,,----_._._.
5. Local S~nsultants (410 o/~)

a. Training Specialist
b. Subject Matter Training Specialist

2. Training Information System {42 p/m}

Tas~ Analysis/Planning

3. Skill Training (21 p/m)

Subject Matter Training Specialists

4. Corporate and Engineering Planning (44 p/m)

a. Economist/Planner
b. Financial Analyst/Planner

S. Engineering-Design (24 p/m)

a. Soil Engi neer
b. Structural Engineer
c. Mechanical Engineer
d. Electrical Engineer
e. Sanitary Engineer
f. Automation Specialist

12
6

12

7

8
8

2
2
?
'-

2
2
2

12
5

12

7

8
8

1
1
1
1
1
1

12
5

12

7

3
3

1
1
1
1
1
1

12
5

3
3

'12

21

22
22

4
4
4
4
4
4



..!. ~

Table E-3 (cont'd)
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Tabl e E-rl
Estimated Costs of Project Cammodi ti es (US $)

Equipment/Commodities Year 1 Year 2 Year 3 Year 4 Total

A. Training Supplies/Equipment 30,000 25,000 17,000 15,000 88,000

B. Audio-Visual Equipment SO,OOO 37,000 25,000 13,000 125,000

C. Training Resource Materials 5,000 5,000 5,000 4,000 19,000

D. Office EquiJ)1'TIent/Supplies 20,000 ,~O ,000 15,000 75,000

E. otiler ? roj ect Support
Equipment ,lO ,000 .. ·37,000 7.7 ,000

F. Data Processing Equipment 50,000 200,000 110,000 360,000

G. Gl~ound \later Equipment 200,000 200,000 278,000 678,000

H. Surface ~Jater Equi pment 15,000 15,000 6,000 35,000

I. Le-:1k Detecti on Equi p'TIent 50,000 200,000 30,000 280,000

J. Rf?1iearch s. Development
SUflP'1 i es/Equi pment 25,000 50,000 13,000 12,000 100,000

H. Miscellaneous/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 corrmodities is U.S. or Thailand, except for
tlle vehicles and truck.

2 Fo, details on types of equipment/supplies under each major category, see
Td,] e E-5.
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Table E-5
Iteml.~,:.d 1. is t of Commodi ti es Requ; red from uS.·un Funds

.__.__.'~.._--'_.._-.,------------------------
Qty

-_._--
Costs

US$""
Origin

Os Local

Ea.SE:1 board
Offset printing press
Chart. paper, pens, etc.
Manual printing costs

iotal

1,101/; e ;.woJector, 16 rrm
D3.yl i glit scr·e(~n

51; de' Pf'ojecto!~
Overhe~d projector
Screen~ 7Qx70 in.
Tape recorder, pl~yer

Tape duplicating machine
Master tape recorder
Video-tape set
PuoHc speaking system
Other

Total

c. Trafi'11Y;c! Resource ~i:atcrial
_ .....""'.__,•• _ .. ".·.... ,n.<' _

25 3,000 +
1 25,000 +

25,000 +
35,000 +

88,000

3 4,500 +
3 1,600 +

17 17 ,000 +
20 1,~ ,000 +
20 6,000 +
40 6,000 +

1 7,300 +
1 500 +
1 30,000 +

17 34,000 +
'+ ,000

125,000

Textbooks
i30G;·: '~. mail 11 a1s

Total

"

BEST AVAILA8LE COpy

12,000
7,000

19,000

+
-I-



BEST AVAILADLE COpy

Table E-5 (cont'd)

Origin

Annex E
Page 11

+

Local/Japan

+
+

+ Local/Japan
+

+
+
+
+

+

Os Coca 1
Costs
·-usr

20,000
10,000
6,000

40,000

76,000

50,000
27,000

77,000

100,000
260,000

360,000

22,000
250,000
22,000
IlO ,000

130,000
69,000

145,000

673,000

1
1
1
2
1
2

6
.'f

1
3
4

,1

5
12

QtyItem

Total

~'Jater truck
Dri 11 i ng ri 9
Small borehole drilling rig
Resistivi ty meter
Borehole logger
Soil test equipment set
Ancillary equipment/supplies

Total

G. Groundwater &Soil Investigation
!quipment &Supplies

D. Office Supplies/Equipment

Photocopy machine,
plain paper, highspeed
Stencil duplicating machine
Typewriter, bilingual
Hard processing system

Total

E. Other Project Support Equipment

Vehicles
Air-conditioners

F. Data Processing Equipment

t'licrocomputer for planning,
adm., research purposes
Computerized billing system

Total

John M
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Item

Table E-5 (contrd)

Qty
Costs

05$

Annex E
Page 12

or; gi n
ITs -Coca1

H. Surface Water Invest. Equi~~ent

Staff gauge
Current meter
\~a ter sampler
W.O. field test kit
water level recorder

Total

I. Leak Detection Equipment Set

J. Research/Development Supplies &
. Equi pment

,4
'2
2
2
2

4

2,000
10,000
10 ,000
5,000
9,000

36,000

280,000

+
+
+
+
+

+ +

. -"'
, -

Lab. scale sed. tank
. Lab scale filter

Clear well
Raw water tank
Pumping facilities
Chemical dosing pump

In-line analog graph plotter
In-line turbidity meter
Automatic pH control dosing
pump
Flow recorder v/ith tatalizer
Pumping test facilities

Hater analysis equip. - pH
meter
Jar test apparatus
Conductivi ty meter
Water analysis chemicals

Hark ing tool s

BEST AVAILABLE COpy

1
1
1
1
1
1

1
1

1
1
1

'I
1
1

43,000

16,000

9,000

7,000

+
+

+
+

+
+

+

+
+
+

+
+
+
+

+

+

+
+
+

+

John M
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.' " . '. -.;', ,~ .., .

Table ~-5j~6ntt d)

Item Qty, '
Costs

US$
Ori 9; n

+

+

+
+

+
+

+
+
+
+

.+
+
+

5,000

20,000

',. ·····i ....:· '." "

. ' .....~,.

...~. "<;~i,:.. ,~"'i' . "

r~1 croprocessor J educational set.':·~'·:'l

Electronic parts J set ,'~·,':,>·",.;l

~m!1~;~~~~eetco"!e "ock.se~" '\~1

Logic monitor:T
Of gf ta1 voltmeter'. . ,1:'
Frequency counter '.' ',: : ~J
VO1tage stab i 1iZerlregul atQri::::\::' .,1
vor~'l1Eter . " ' ." ,.'.",.; ···,·:j~· .. il

Automat; on/1 nstrumentation

A/I, Demonstrati on uni ts for
training purposes.

K.

. :., ..,:.~' "{l,:.. ""';.\.\;.• : /,

I..:,

. . , .' ~ :"< <",~ .. .

,.-" ,

" ,

',8EST A\/A!LAELE,COpy.:

,\~ .'"
.•.. ; r:', '

''''':'''." .. "



Year/Item

Table E-6
PUA Staff Costs

Sa Tar<'j es and
Huges (Bahtj

Travel!
Per Diem (Baht) Total (Baht)

Year 1 30.9 person-years x 80,000 Baht (Group I)
155.2 person--years x 64 ADO Baht (Gr(jup II)
1.5 person-years x 171,000 Baht (Grop III)

Year 2 30.2 person-years x 86,000 Baht
250 person-years x 69,000 Baht
1.5 person-years x 183,000 Baht

Year 3 28.5 person-years x 92,000 Baht
257 person-yedis x 74,000 Baht·
1.5 person-years x 196,000 Baht

Year 4 28.6 person-years x 98,000 Baht
250 person-years x 79,000 Baht
1.5 person-years x 210,000 Baht

Grand Total

2,472 ,000
10,639,000

257,000

13,3bg,OOO

2,597,000
17,250,000

257,000

20,122,000

2,631,000
19,018$000

294,000

21 ,943 ,UOO

2,803,000
19,750,000

315,000

22,8:>8,000

78,301,000

658,000

1,759,000

1,915,000

2,520,000

6,353,000

14,025,000

21 ,881,000

23,859,000

25,38l3,OOO

85,15~,OOO

($3,703,OOO)

Note: Costs are adjusted of 7% per annum for mi noro conti ngenci es· and sal ary adjustments.
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Table E-7

PWA Comnodity Costs (Baht)

Project Year'

01

02

03

04

Total

Item

Commodities

Cornnodities

Commodities

Conmodities

Costs

·~oo ,000

500,000

620,000

780,000

2,300,000

10 Significant increase over' current (1982) budget
(200,000 Baht) has been assumed.

2, 25% equipment increase assumed per annum for inflation, and
minor contingencies.
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PROJECT ANALYSES

1. Etonomic and Financial Analysis

Currently, projects supported by the Wor1 d Bank, UNDP and the
Dutch, 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 P~'JA in 1979 and the appointment of senior management in
~lom donors have confidence, has drawn several of the development
agencies active in Thailand to offer support. With the RTG having
adopted tll~~ goals of the UN Drinl<ing Hater Supply and Sanitation Decade,
the creation of the P\~r\ offered a feasible opportunity for donors
interested in helping to expand the availability of potable "later in
rural ar'ea~;.

As a result there are several related projects inputs of consultant
services and training similar to those to be provided to PWA during the
same perio~ as the life of the AID project. Some of the benefits
f?xpected f,'om the lUD project may therefore be "joint products", i.e.,
~anagement or operating improvements that will result from the
interact·; ons bet\'1een changes introduced by more than one assi stance
Qctivityu In the analysis of benefits below, a careful attempt has been
t'ndde to identify, as well as possibl e, cost-savings and other effects
&\tl1ilable hrge1y or entirely to the AID inp!Jts.

Tile benefits of this project to PHA \'Ii11 be as fo11O\'Is:

A< Future Capital Costs

The PHA \'1i11 be adding new localities to its system over the
next 10 years and making capital improvements to many of its existing
systems" It is conservatively estimated that d)e project IS assi stance to
P~A engineering planning, contracting, and procurement practices will
e,Mol;: :,:\.:: organization to achieve the same capacity expansion at 10%
'IO"',LT '':iJ:;t. than it ','/Ould face other\'Iise. The savings are estimated to
ri Si:: gfi)\1ua11y to the 10% 1eve1 over the 1ife of the project.

BEST AVA/LADLE COpy



B. Operating CDst~

Substantial operating and maintenJnce savlngs 1re anticipated
from the project. ImprOVE:['jlents in cons truct ion s tilndar'ds and the qual i ty
of materi a1 s used in constructi 011 \Iii 1 redUC(~U1C fre:~u2ncy of n~pai {'
out1 ays. Savings in enetg:; costs and q~nerJl repa; r ilN~ :~xp8ct'~d to
amount to around 10%. Reductions in p2rso~nel redund~ncy, improvements
in inventory management (inclUding both red'ictionc; 'jn excess stocks tlHt
unnecessarily tie up working capital, and raising stoc~s of items that
are recurrently in short supply and cause shut-downs and oth£r
inefficiencies), and improvements in financial phnniill} (V;ilich s!li)uld
result in savings in cash manag9ment and other areas). are the major
areas wllere savings in operat'ing costs I~re :lnticir-,~tf~(L Thi?: o'/(:rall
effect of these operational savings should ~e J reduction of 15% in the
cost per unit of i'Jater del ivered by tile system,

The savings outlined above are real, not merely financial.
That is, they all comprise reductions in the I~eal resourCGS t~le ?\'IA Hill
absorb in order to accomolish its eXDans'ion ,J.nd dRli'/er it';; or-oduct. In
Tables F-1.l-1.4, these ~avings are estimated for a lQ-year ~eriod
including the 5-year period of the 1if!'! of th(; prohct. The proj€'ct
outlays over the period. including t;le televant';;"pl.:n r iitnrC5 :;f t;,e P1H,
are also sho\'myear by year. n:e costs .:mei ,'.i,S!irJci,'i.t.ed [)cnef'its dr€? then
compared after 'applying discount fat'3s to sum the ~~mounts to common
present values. As can be seen in the summation taDles~ the project ha.s
a vl";ry favorable "internal rate of return and 1!l~ets AID's benefit
standards.

In some impor'tant respects, the analysis is consen'c1tive.
First, even if viewed as a financial, not an economic analysis. it
understates the benefits to P\~A because it do?s not inc! uti,:? an i'?stimate
of the gradual increase in cash flew that will result from the expected
reduction in uncollected bills (mainly of RIG agencies) and in the num~er

of customers not being billed at all, or being :)i1led insllff"icie71tly, due
to defecti ve meters. The means for recoveri iq these dm0~Jnts due ai~e

being 'lddressed under the IBRD loan: agreem2:r1ts to bf? re~1dh':!d \'lH!I tile
RTG agencies eliminating their presumption of spacial non-paying status,
and the replacing of all defective m~ters. More effective ~anagement of
tile billing and metering functions liill also be needed, ;lm/e'ler'.
functi ons that Hi 11 be addressed under the AID project-, TIle capturi ng of
these accounts due is expected to contribute su~stantial1y toward a
reduction of the deficits of tIle small tm,m and rural systems tint i!ave
had to covered in the part of subventions from the gov2fGment budget.
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The analysis is also conservative from an economic
perspective. It does not include certain benefits ~otl internal and
external to tile P'~JA that are significant but cannot ~e qUilllti fied. One
problem known to be v-tidesprear1 but not medsun~le i~; the inten"Llptions in
water del ivery due to p],;.inL brE?ak~dm'm5, To the extent that :I(~l ivery is
matched by cost-reeo'Jery If~vel collections (w!l1C'l is 01E~ project
objective), interruptions in scr1icc entail losses of earnings
contributing to the meet'jng of fixGd costs :wd debt service. From an
economic point of vie~'!. dOHn-thl,~ ;:l'JdilS id1e capital from \'Ihich Thailand
gains no output and from which customers gain no service. The economic
benefits to be dedved from reducing or, !lopeful1ys eliminating plant
dOi'ln-time could be nl~,3s11red by the paym~!Its custQmers would be viilling to
make to receive the \'/ater' flo'd during the periods (or, more pr'actically,
by tile payments they ;'/Oul d make at actual r'ates bei n9 charged), but data
on system down-time is not Dvailab10, nor would it be realistic to
attempt to estimate the propot'ti on of tl1ese benef; ts that I'JOtll d be
attributable to tllis projecto

As an analysis of the rate of return Ilinternal" to the project.
or to the PHA. tile analysis m3.:(es no ;:tttCr:1pt to quantify other benefits
of an economic and social nJlureo Although slidl b(~nefHs uri~ (eal
enough, and a1though economi c theory has descri b;~d ho':! t)ley 5i1OUl d be
measured, practical quantification is difficult and not normally
attempted in lJorld Ban!< appraisals of substantial capital projects
designed to provide benefits of an essentially health character. even if
meeting a basic human need of such fundamental character as potable water.

By including only reductions in the cost of \later deliver'y as
the measure of project benefits, the analysis ignores the value of the
product itself (ioe., the value of the incremental deliveries that will
be fJcilitated by this project)o TIle P~Jt\ has estimated t;lat its systems
'.Jere op2rat"ill9 at 45% of design capacity and seY"fing only 50% of their
potl:rlt'i al customers o To the extent tili s project contributes to PiJ/\ I S

abil Hy to bri ng its exi sti ng system up to capaci ty operati on, it \!i 11 be
helping to generate benefits m~asurable (or wft~ down-time elimination)
by tile amounts the potential customers 'ffill be puyin9 (or more correctly
would be willing to pay) for ~le water. The net incremental benefit
would be derived after deduction of the margin~l cost of delivering the
incremental water, ~lich presumably would be low if plant inefficiency
(.:2nd !lot !'/ater availability to tile plant5) is tl1r~ m'3in :lindrnl1ce, (The
pay-off leverage to this projec't. m':ly indef~d be hi0h because of its
management focus, resting (so to sp~ak) on top of ~le capital
improvements to the existi~g plant being financed under the IBRD project.)
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No attempt is made e; ther to quanti fy the heal th benefi ts
accruing to families that \'/ill be enabled to connect to the potable \'tater
systems. Hater-borne diarrheal d;seaseis the third most common cause of
death in Thailand, second most common of deaths under age six. The
relative contributions of water, hygienic practices and other factors
determining exposure to diarrheal disease are very difficlilt to sort
out. Clean water is a necessary but not sufficient condition for
reducti on in di arrhea1 i nci dence. The spread of potah1e \'1ater in
Thall and shoul d contribute to mortal i ty reducti ons and to lower hospi tal
admissions, and to t."e economic benef'its these improvements entail.

The project will also help the Pi4A improve ',tater quality \'ihich
no\'l varies from system to system and is not uniformly maintained by
individual systems. Water quality obviously is a critical aspect of
potability. Hhile quality maintenance is IwO\'In to be a problem, the
average deviation from standards throughout the system is not known. It
woul d be unreal i sti c to attempt to estimate the nu;nbers of current
customers \mo 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 system1s water for
drinking.

Finally, the analysis is conservative because it extends ollly
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 years
beyond tile 1i fe of the capi ta1 equ; pment, the peri od that usually
detenni nes the number of years used ina project i s benefi t-cost
calcul!15. As can be seen in Annex Ei Table F-3, the inputs for
developing the manpower training are bunched in the early years of the
project~ \'/hile the numbers of trainees rises sharply to concentrate
heavily 'in )'('!ars three and four. By 1imiting the time-frame to ten years
from project inception, the analysis in effect short changes the
benefits. even if discounted, by taking into account only four-to-five
years of impa.ct. (It should also be noted that project break-even needs
only reductions of 7.3% and 5.3% in annual operating costs and costs of
new constl"uct'j on respectively, compared to the expected 15% and 10%).

In sur,. as a conservative estimate of the reasonably calcu1 ated
benefits interned to PWA, the project appears justifiable. If other
excluded cash-flow benefits to PWA could be estimated, the financial rate
of return would be more favorable stil10 If the analysis could be
extended to include quantifiable economic and social benefits to
customers, in effect benefits lI ex terna1 1l to PHl\, the results \'/ould
strengthen the cOllc1 usi on further. The meaSllrCment 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 i that they '.'lOu1d move
the benefit cost relationship in a positive direction.



Table F-l.l

Summary of PHA Project, Operating and Sapital Costs (US.$)
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Table F··L2

Estimated Direct ?roject 8enefits (US$)
(Anticipated Benefits)*

_._.~_.-··--~·'~-~·--·CaP'l ta1 Seneffts*'''
GAM Benefits** PWA Other Donors

lotal
Benefi ts

'"'0'1:
2**

3**

5

6

7

8

9

10

I~S20~OOO

~~ 19~O $000

~1· :,;350 i0tJQ

5 ~l OJ ~QOO

54~OOQ

112~OOa

203 9 000

30J~OOO

310 s,OOO

320 r OOO
3:30,,000

340~,JOO

350 1 000

160,000

320~OOO

560~OOO

800~OOO

800$000

99!l,000

2,052,000
3,703,000
5,450,000

5,610 ,000
4,970,000
5,130,000

5,290,000
5,450,000

**

._-----,.~ •.•..__..__._,----_._----------------
/i.nticipated project br:nsfH.s C.we a 15% reduction in annual operation costs and (
10% raduction in the casts of new construction.

Full effects of treining a~d institutional improvements are not expected until
the f~t'th year o Intf~dal qdins i':!xpected include:

Y'2iU' I Yea.r 2 Year 3 Year -1 Year 5-10
-.......-..._.,-- -.-

.... ~'! (1" n 3 0 0 5 0 0 1r"l h 15U..':!ii'r,. '." ~ U I \J ,>.J". I. V,!

C':ip'j tal (Ci '! 0 2.0 4.0 ... n 10fG J ! o\J
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Total
Benefi ts

494,000
1,512,000
3 ,3;~9 ,000

2,758,000

2,780,000

2,434,000
2,513,000

2,591,000

2,659,000

,'Annex F
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29,000
59,000

108,000
215,000

164,000

170,000

175,000

180,000

185,000

O&M

Estimated 'Direct Project Benefits
, " (Break - Even)*

380',060, ,
789,000 : '

-1 ,432,000

2,118,000
2,192,000
2,264,000'

2,338,000 ,

2,411 ,000 '

2,48~,000

5

Year

6

7

8

9

10

1**

2**

3**

4**

: ~

Year l Year 2 Year 3}

O&r~ (%) ° 1.5 2.9
Cap; ta1 (et ) ° 1.1 2.1

, 1 _'
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Tabl::: F-1.3

Project Benefi t-Cost Rati G (US S)
(Anticipated Benefits)

Year Costs Present \'lorth O&M PUA Discount Other' Discount Present ~Jorth

of Costs* Benefits Capital Factor Donor Factor of Total Benefits
Factor $ Benefi ts @5% Benefits @-S.25% ($)

1 2,222,000 .890 1,978,000

2 2,914,000 .840 2,4(l8 ,000 780,000 54,000 .840 160,000 .789 827,000

3 2,451,000 .792 1,9'41 ,000 1,620,000 112,000 .792 320~000 .728 1,S05,OOO

4 1,916,000 .747 1"nl ,000 2,9'lO ,000 203,000 .747 560,000 .673 2,725,000
5 1,220,000 .705 860,000 4,350,000 300,000 .705 800,000 .522 3,776,000
.- 1,300,000 .555 855,000 4,500,000 310,000 .665 800,000 .574 3,658,000OJ

., 1,,~OO ,000 .572 941,000 4,550,000 320,000 .627 .531 3,115,000I

3 1,500,000 .592 888,000 4,800,000 330,000 .592 .490 3,037,000

9 1,500 9000 .558 893,000 4,950,000 340,000 .553 .453 2,952,OO!)

10 i ,700,000 .527 895,000 5 $ 100 ,000 350,000 .527 0413 2,872,000

18,223,000 13, H 1,000 $2/l ,568 ,000

Benefit - Cost Ratio = 24,568,000 = 1.87

13,141 ,000

* Present Worth Discount: 5% for O&M costs and PWA capital and 8.25% for other donor capital

BEST AVAILABLE COpy
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T~~le ~ 1 3 (~or:~ld')j IAaJ ;- - I •• v _ L. '

Projec~ Benefit-Cost Ratio (US $)

(Break - Even)

Year

1

2

3

4

5

5

7

a
9

10

?resent t~orth O&M PW\ lJiscount Other Discount Present ~{orth

of Costs* Benefi ts Capi tal . Factor Donor Factor of Total Benefits*
Benefits @6% Benefits @8.25% ($)

1,978,000

2,448,000 380,000 29,000 .840 85,000 .789 1-11 ,000

1,941,000 . 789,000 59,000 .792 170,000 .728 796,000

1,431 ,000 1,432,000 108,000 .747 297,000 .573 1,350,000

860,000 2,118,000 216,000 .705 ,124,000 .522 1,909,000

860,000 -2,192 ,000 . 164,000 .665 424,000 .574 1,810,000

865,000 2,254,000 170,000 .627 .531 1,526,000

888,000 2,338,000 175,000 .592 .490 1,488,000

893,000 2,lll,OOO 180,000 .558 .,153 1 ,'H5 ,000

895,000 2 ,£lS,l ,000 185,000 .527 .en 8 1 ,407 ,000

$13, H1 ,000 12, H3 ,000

Benefit-Cost Ratio = 12,1~3,000 = 0.92
13,141,000

Break - Even = 7.3% reduction in annual OSM costs
= 5.3% reduction in capital costs

* Present Horth Discount: 6% for O&N costs and Pi~Acapital

8.25% for other donor capital
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Table F-1A
Project Internal Rate of Return (US $)

Annex F
Page 10

Estimated Estlmated !'.let Project
Year Costs Benefit Benef; t

2,222,000 -2,222,000

2 2 ,9H ,000 99:+,000 -1 ,920 ,000

3 2,ll51 ,000 2,052,000 -392,000

4· 1,916,000 3,703,000 1,787,000

5 1,220,000 5,:lSO ,000 !~ ,230 ,000
... 1,300,000 5,610,000 4,310,000J

7 1,400,000 4,970,000 3,570,000

8 1,500,000 5,130,000 3,530,000

9 1,600,000 5,290,000 3,590,000

10 1,700,000 5,450,000 3,750,000

IRR = 40.05%
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2. Technical Analysis ,",:..

A. Selection and Use of Training and Institional DeV~lopment

lechnology

BEST AVAILABLE COpy

In order to create and sustain institutional bUilding (the
primary focus of this project), the selected technology mUs'.tfocus on a
skill.transfer process within the overall framework of trafn~ng.

Basically, this approach involves a thlo-step process \'lherebym1DT and
'pth,er,p,\~A counterpart staff obtain both training and technj,cal s!<ill s,

'. .' ,~ij(H th'efl subsequently function as trainers, transferring tp.ese technical
,i'!.":j;{)A~,~:iJ1s to others \·/ith i n the organi zati on. /,"

·'·:;'~;,i::,,;.;,-:- ",,~. -""~~~~:_~;>.4;~~:~./ ~:<'i >. }'., -. (~

"," q~~~~i.'l~J,· ,::', The primary 1evel of s'< ill transfer can be described as a
{iJ.i~Jl~~~~>nsultant relationship wilerein skills are transferred through a

.:\ c~qN$ci,'qYS process us i ng day to day work as a 1earn i ng ground, and by the
i ritroducti on of sped fi c s!< i 11 sand !< nm'11 edge through stru~tured 1earni ng
events (such as \'1orkshops, vlritten materials, and seminars'i)'~:',Once the
skillJs introduced, it is practiced and modified by the cTie'ht through
active, experimentation on the job (secondary level L An ;>.!::
analysis-feedback phase follm'ls so that the client may modffy.:the skill
for.:appropriate use .before formal izing its incorporati on i6~to: the
institution. Tili s process can be vi sual i zed usi ng the foq,QWing systems
model,X;;'

~ (;~:i·~' ,',

, ,

" ,
.,'
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·----~3." Output. . '

Feedback!
Modificati on

B•

, IPractice

A.

Transfer Model

'2. Conversion

'..'

.'

1.,

2~ Conversion B.1. ' Input

Ski 11 demonstration.
workshops

, Seminars
Reading materials
Counterpart contact
Fe 11 owships '

2.Conversion A.

'On-the-j obpracti ce
Active
experimentation

Ref1 ection
Di scussi on '
Workshop
Action

planning

'3. Output'

Behavior
change

Organization
change
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If the above described~process is to be effective, two key
'.. ~issuesmust be considered: the selection and skills of the consultant,

and the ability of the institution to absorb the ski 11 transfer process.
The approach of the consul tant "Ii 11 requi re a development ori entati on .

. which translates into the ability to."workwith," rather than lido for. 1I

. Within the cultural context this will require a high degree of personal
. contact and s trong comm~nication skill s on the part of the consul tanto .'

The consultant must provide the room for the client to feel apart of the,
. process and to claim local ownership for the outcomes. In fact, the
client must feel that the consultant is working for him rather than the
client feeling as the junior partner in the process.

The ab il i ty of the i nsti tuti on to absorb the tech nology. wi 11
depend on both the length of time for the project and the many demands
placed upon its staff whi ch may interfere (e. g., work pressures to

. pW:Odu,.ce, avai 1abi 1i ty of staff, budget, educati ona1 background,
'. motivati on). The 1ength of time and the pace of the i nputsare 1arg·e1y

controllable. The institutional demands are largely uncontrollable and
must be constantly assessed anti project plans adjusted over the life of
the project. .

. B. Requirements of the Technology'

A great deal of ex peri ence has been accurnu1 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 de,ve1,oped countries (such as the US and
Japan) and in developing countrie~JsiJch as the Philippines and
Indonesia). For the levels of tr~tniflgwork designed into this project,
it is important that the contractor· be' skilled in the use of adult '.'
1ear-ning (applied behavioral science)'and experiential, - .
crite~ion-referenced training appr6a~hes. Both are briefly described to
aid in the selection of the contractor.

a. Adu1 t learni ng Reguirements

Adult learning folloWs a four step cycle model for
conducti ng traini ng events. Thi s is often referred to as the

'. Ilexperienti a1 1earni ng cyc1 e" •

. .... ~ExperienCe~~ .

. (DAPP1Y~ . . . . ..' ' ..'. '.' ·.• l!:Jrocess

.. .• ... . '------G)eneral ize ----- ..

Chart F-2 The Experiential learni ng eyc1 e
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1) Experience: This step in the model is a training
event \'1hich is 1argefy pracTIcal or experiential in nature. Examples are
demonstration, case study» problem cases, role play, field experience,
short lecture, 'I/ritter! 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
knm'J1edge input.

2) Process: Immedi ate1y after the experi enti a1 step, a
processing step is lntroduced 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 er~ors in skill or concept,

3) Generalize: Follov/ing the process, the learner is
then helped to generallZe the important and significant uses or
application to other like situations. This is accomplished by asking
questions and recording responses. The assumption is that if a skill or
kno:;/ledge is truly learned, 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 SKll1 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 skill -In the individual IS normal \'1or!< setting.

b. Criterion-Referenced Training Requirements

The criterion-referenced approach is essentially training
by measurable objectives. In order to develop training using this
method, the det,igner must follOl'/ il systematic process: (l) needs
assessment; (2) selection of training intervention; (3) specification of
training outcomes (objectives); (4) tra'ining design; (5) conduct
training; and (6) meaSlwe and evaluate outcomes.

.,;

"
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1) Needs Assessment: Two primary tools are used in ne~

assessment, task analysls and performance problem solving. In task'~
analysis, a model is developed ",hich specifies all the skills, !<nowled[
steps, and performance indicators to carry out a job. This model is t.n'
used to compare actual performance on the job against the model. Once
performance discrepancies are specified, this information is used to ,.,~'.'~
deci de "'lhat training shoul d be used and \vhat performance indicatorsar
required for training objectiveso Performance problem solving is use~

analyse job performance to pin-point what needs to be improved. It is>
used to sort out which problems can be attacked through training and!;'
\"hich ,'equire other problem solving solutionso Both task analysis and;
performance problem solving can be used together or separately. The~,"

result is specification of training needo,.)'

2) Selection of Training Intervention: Once training
needs are identified, an an~lysis must be made to decide hm;, 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 cond
training? Is it a training problem or a management problem? The cos
effectiveness of alternatives needs to be consideredo

3) Specification of Training Outcomes: In this step't
task analysis is used to define a set of training objectives which]
specify what will be learned and how it will be measured or evaluated'
This step is the key to designing training \"hich \'/ill result in chang,

4) Training Design: This step is the process of "
specifying exactly \'/hat \'/ill occur in the training event. It lays out:
the ,'H:tivities, time lines, and selects the appropriate training devi¢..
to a.ch i eve the outcomes. '",','

5) Conduct Training: Training is carried out using 't
training design. The experlential learning cycle (explained in -
Chart F-2) is carried out.

5) Heasure and Evaluate Outcome: This final step
m~;asures if the training objectives have been achieved, i .e o, the resu~
of the training are reflected in on-the-job performanceo A great varf
of devices may be used including observation, testing, certification-'
check lists, and follO'r'/-up interview or output measuring on-the-jobo

BEST AVAILABLE C;OP'(
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C, ~~~~ibility in the Use of the Technology

T'ilO primary issues \'Ii11 determine the feasibility of using sl<ill
transfer" technology in this project. The availability of consultant
skills and P~IA'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
r'1etropol Han Hater Horks Authori ty - r~!;MA), but most of these approaches
use traditional lecture methods. Hov/ever, there is a great deal of local
interest in learning hov/ to use advanced training models as evidenced by
requests for training assistance now in HUWA from tile .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.

It 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 \'later 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
ex~cL\tilJt?s of PWA gave to a recent team bUilding Horkshop (NovemJer,
19a2~ f>attaya) and PylA's commitment to create a training department
through its reorganization. The training department is currently using
blo short term consultants to assist them in developing the training
department this year. Both the Pattayaworkshop and current efforts have
used all 0f the elements of training technology described above
successfully.

3. A.d~~!~!.~trative Analysis

Ao Q:-M~~ization

PiJA ',',as established by the Provincial HatervJorks ;-'\uthority Act
of 1979 as ~ state enterprise to serve areas outside of Bangkok. The Act
states that ?tM shoul d:

nEngdge in and promote the busillessof ','/ater\'lorks by conducting
surveys, prOViding sources of water and procuring raw water for
prOduction, del ivery and distribution of i'/ater inclUding
undertaking other business related to or in continuation from
the water\'lOrks; for the purpose of pr'o'li di ng ut'i 1i ti es I servi ces
to the publ ic giving primary consideration to the interest of
the country and public health of the population u

•

.. ,1

",."
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The PWA Procurement Division experiences some confusion and
incGn~1st~ncy as a result the lingering remnants of the prior agencies.
Hmi:jV{~r. ttle Procurement Div'ision has demonstrated their ability to
procure large professional source contracts on several prior occasions
subseqli~nt to PIM's formation. Thus the present ability to procure the
necessary services exists "Ii thin P\~A. Similarly, PHA has demontrated 1~&,:Y}~'i[:~?\~~1;i;~r
ab"il i ty to adrni ni ster the day-to-day activit; es of 1arge profess; onal'
service contracts.

mnJ~nv'p the C

B. Present Capability of Departments Engaged in Project

Ove1'a11 management of the ?roject \'1111 be the responsibi1 i ty off"f~Sf4~
a PHA official vwith the rank of Assistant Governor. This person ;'lill be~",:p

assigned an administrative assistant and adequiJte support staff. The 0(&
Project Oirector will also be assisted by the project-funded consultants~~
and especia"i1y by the team leader/corporate planner.::;;;;,;;,.

.,~:<-. ,,'"

r~uch of the proposed activi ty wi 11 center in th~ m'lDT. P1 anni ng,\"""",,,;,,,,,,,,,,
Administrative. Personnel Divisions, and the Departments of I~ater....orks .'
Dcvelopment~ Engineering, and Construction Supervision. m·mT has only
rec~nt1y been established and, as yet any""ay, has only a Director. A

~!Orkplan has been developed for the first year, however, and additiona.1. ~:,}{ll~l~'~l@~f'{::staff are expected to be added soon. A budget of 2.4 million baht has
tH~,,:n proil; ded for the fi rst year of m"1DT operati ons. The m'lDT \.,; 11 be,
0dining considerable experience prior to the start-up of the proposed
Preject. Other key Divisions involved in implementation \·,i11 also be
stJ'(..!·~:jt';lened prior to Project start.,.up, both through the addition of
staff ant the return of several who are currently abroad on fellowships

Tn short, we believe that with the assignment of a full
corrfp1er;'\("lit of staff to the FHA uni ts ci ted above, Project impl ementati
shou7d prcceed as planned.

P~'A ""as formed by consolidating two divisions of blO separate'
agencies. Thus the day-to-day functions of PWA reflect a partial
canso1Lia ti en of the pol i ci es and procedures of thebio predecessor
agencieso PWA has taken significant intia1 steps to improve the
effective of its organization. The latest approved organizational
structure for PWA is shown in Chart 11-1. The reorganization focused.
particular attention on eliminating the duplication and confusion create'(J
by the con!iolidation. ,n. detailed description of PHA \'lith the latest.:',~i~\·,
strategies on the organization is contained in AnnexH.'~



All of the PHA divisions or' departrr,ents that are exp;:~ct.ed to
direct institutional development activities al~e currently in place \'lith
the exception, of the corporate pl anning acti\fi ty and the Resear'ch
Division. Thijstaffing of both the engineering and pLmning is at
present very nmited and this project coul d significantly tax the
capabil itfes qf these two departments. Several engineers are pr'esently
on fellowship' and should return to the departments prior to p('oject
commencement. Y'

, During the i nsti tlJti onal development phases of the project, many
groups of RWA;'will be reviewed carefully to assess means of improving
their instHuJional capabi'lity inclUding:

;',{jf '
,-"JI~i:}l00ffice of ~lanpo\'Jer Development and Training
:;"',,ji,ii:~;Office of Hater\l/orks Development

,'e:'';.~~i{.~~lOffice of Analys;s ~nd Evaluation
':'-~~J;:;,';Fl nance and Accountl ng Department

,::,:,:;~J);;{;);~'Adrni ni s tra t! V~ ~ivi s ion
;,::~J'L ~~Personne1 01 V~ s: o~
",'",. ~~pro~urem:nt D1 Vl 51 on

,,;~: ;'!t;:.'I~i.~ngl neen ~g Departm~n~
.~;':{;\;l;Constructl on SuperVl s, on Department
~};':;TRegi onal Offi ces

, .J~~()fH·'
, .Stiiff members of each of tl1ese PHA groups will be members of

teams in th~'S'~institutional development efforts, contributing their
kno':lledge~Dg;e«pertise in their own sUJject matter areas ~'Jhile learning
hm', to develg·p.:~ystematic approaches to their day-to-day \-iOrko These
project actWities are expected to eliminate much of the confusion that
arose fromUle consolidation of the predecessor,agencies. The revised
organizat"jonal structure plans an increase in the stuffing of the
engineer; ng':and pl anni ng departments permi ttl n9 these departments to more
easily abso~b. the direction of selected activities in this project. The
reoraanizatjonwill also create and staff the Research Division and
formalize ttle c9rporate planning activities. Corporate plJnning
activitiesj,will also be further strengthened by the use of short term
consul tan~s:rtobe funded by other donors. The pl anni ng fllncti on is
critical toellsure that the later stages of training prOVided by this
project and the institutional development planned by this project are
compatible.~ith PWAls long term goals. The Operations, Maintenanc2 and
Training co'ntract will prOVide additional advice to PHA prior' to the
start of 1;6i~,:'project on sel ected areas of organ; zati onal effi ci sncy j

inclUding ,pfo¢urement.
(' .
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PHA's ability to f.ldminister large service contr'.:i.cts has been
demonstrated to be adequate t but is expected to be improved substanti ally
as a resul t of the activi ties pr'oposed by this project" This project
will place particular emphasis on improving PWA!s ability as an
orgnization to make the prompt and sound decisions requitEd to make full
use of external consultants. Emphasis will also be placed on
standardizing policies and pr'ocedures to further improve PHl\J s
administrative, financial and procurement capabilityo
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EVALUATION PARI\f·1ETERS

The folloHing list of evaluation paraw.eters has been prepared to indicate
the types of data that are expected to be used to monitor and eval uate
the progress of the Project. This 1ist shoul d be Y'e'lim','ed during the
Project mobilization phase to reflect PWAls progress and oth~r data
sources \'/hich hecome available during the time period frem Project
development to contract commencement.

I. Achievement of Agency Goals

A. ~Jumber of watenlOrks \1i th improved effi ci el1C)' <

B. Number of \'1ateri'lor!<s with increased capacity.
C. Number of ne\~ 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 consumers.
G. The value of outstanding uncollected water bills.
H. Number of waterworks under concession.

110 °WA Production Performance Indicators

,\. Total water production-central. by region and by facil ity.

G. lolater consumption-central. by region, and by faC'i1ity.

c. Unaccounted-for-water

1. System 1eakage
2. Unbi1led water

IILPHA f.1aintenance Performance Indicators

A. Facilities in operation continuously - centrals by region, by
facil i ty.

B. Funds expended on replacement parts.
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IV. P~IA Financial PerfOrl:1anCe Indicators

A. Total annual bUdget - central s regi anal, faci"l i t:1o
B. Actual expendi t!.lres - central, regi anal, facHi ty.
Co Total revenues collected - central, regional ~ faei1 itYo
D. Total billings uncollected - central, regional, facility.
E. Unit cost of producticn - central, regiona1~faci1ity.

F. Unit cost per connection - central, regional ~ facility.

V. PWA Quality of Service Performance Indicators

A. Day service proYidHd - central, regional, facility.
Bo Days acceptab! equal i ty met - central, regi anal 9 facil i tyo

VI. PHA Nanpower an.,! Training Performance Indicator.~

A. Total staff assigned - central, 'regional ~ fad! ity.

B. m1DT annual targets met.

1. Training courses conducted
2. Training m::ito'ials/m.anuals produced

C. Training information system develop~ent targets met.

1. Analysis completed
20 Performance standard developed
3. Decision-making models designed
40 Training needs identified on an on-going basis

Training plan development targets met,

1. Immedii1te training plan completed
2. ~1edium~term training plan completed
3 0 Long-term training plan completed
4. Each annual plan updated

Eo Skill training targets met. Horkshops conducted:

1, Organizational Development
2 0 r'1anagement
3 0 Tecllnical
4. Administration
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DESCRIPTIm! OF

THE PROVINCIAL WATERWORKS AUTHORITY**

. 1. INSTITUTION AND ORGANIZATION

1.01 The Provincial Waterworks Authority Act of 1979

established PWA as a Stat~.Enterprise and empowered ..

. it to distribute piped water 'in all provinces outside
, ,

of metropolitan . Bangkok. The Act authorizes PHA

to: "Engage in· and promote the business of water­

works by conducting surveys, providing sources

of wa_te::._and" procuring raw vJaterfor production,

delivery and distribution of water including

undertaking other business related to or in .

continuation from the waterworks; for the

. purpose of prmtiding utilities I services to

the pUblic giving primary consideration to

the interest of the country and public health.
,.-,- .... .-..'.' .. _.~' .. , . ,.. .-' .

?f the population".*

1.02 The PWA is controlled by. its Board of Directors
which consists of twelve-members who'-are--~-ppointed

by Cabinet and hold office for three year terms. .
,..

1.03 '1'11e Governor who is appointed by the Board, with

Cabinet approva:l,_ is the chief executive of PWA.-
.. _._~.- ----- --------' ~

- He is a member·of~ and official Secretary to the

·Board.

1.04.- The ~rgani=ation structure, Figure 1, is based on

* Translation, by Office of the Judicial Council

in the Prime Minister's Department.
** This annex taken from the UNDP Tripartite Report of November 1962.

-..-----.:-.------;---:-""""-.-:-.. --=-.: -.=-:Lr:-:-~.•--:-- '.: _.. ,

•.-='.
~, .' .. .'_.
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ROVINCIAL. WA1ERWORKSAUIHORIlY - 1982 *
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15 regional offices which provide the link between

PWA Headquarters in Bangkok and the water supply

systems. These systems which are owned and operated

by PWA, serve provincial towns and municipalities

throughout the country -(-Figure 2j.

2. FUNCTIONS 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 (19Bl)~

(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 projects, this support

being normally provided on an adhoc basis a~ the

request of the local authority concerned.

2.02 Operating and development statistics for ~iscalYear

1981 are shown in Table 1. Current assets are

shown in Table 2.
0" .

-- _.._--- ._---- .._._---
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page 5
~rABLE 1

Annex H

Present .P~c~osed

(Baht pe~ Cubic-~

Capital Alloc~tion

(Mn Baht) (Hn US$)

12 201).1 8.7
I, 45.9 2.f)

I> SO.O 2.2
13 36.0 1.6

5 9.0 0.4
103.2 4~5

48.0' 2.1

492.2 21.~

730 (14%)
640 (12!)

3,820 (7/;.:)

~,190 000:)

(tin Baht) (Hn US $)

318.2 13.8
41.2 l~a

2.2 0.1

'36i":6 T5"':'7

248.3 10.8
126.1 5.5

44.8 1..9
26.6 102
26.3 1.1 --,_ .. ---- .-_..-._ .....
37.1 . 1.6
10.0 1) .. 5

519.2 22~6

157.5 6.S

169
754.300 m3/day
498,600 ~3/day (~~~ragc)
367,100

20,600
2,900

315,7e5
1.90 ~1111o~ (appro:) (1)
3.35

',_.. , ....

:'.;'..... ;:~.~.

, .~

Consu=pt1on C.,)'....nth). j ••..•....••.•• ;::'! ",~: ;~;f!i~.

Financial Results:

Tariff Structure:

Total

'rural:

lJate:- schec.es under,
urhan: 1a hand

scarted

COGts:

Revenue:

Headq~arter$ staff
Regional offices
~atervorks

.ope rat 'i o~l'l.....;;;.a~n;;.d-.;.;.=,;.-,.;;;;.;;.;.;;.;,;~'

Uateruorks operated: bY';,~%:'c:, ,,:;":;;:';:'.::i,:,"S:;':
;t';·''':.'-··&l'''~l). """, :',,"'. - ... • '.

Total out.put cap.c1tY:">:'i'~~»0" ,'>.' .:,', , .

;:;s:e;:;:~' :::::::~i~~~<·':~~o'.::·",::·' '. :. ··~;{,'·:;;::?:I,·:'~·~\t·t;:; '.~:~~ ..
Estiaated vater U5ec! lo'tJ'eatlDc'nt ;~Q:t~:~:'
Estimated 8tandplpe·.~onsuaipt1oD . ~ - ;
NU!lIber of consumer connections
Estimated population
lotal population in

2. Develo~mene:

5.

First [«:0' ....

Next ten
Nex:: thirty
Nex~ th1rty
Next: t""enty

2.00
2.50
3.00
4.00
4~50

5.00
5.050

2.75
3.75
5.00

1 • .50
9 ..;00

10.,50

~-------';""';';;';~o;.;.;io~~~~~;';"'';''';''~;;';'--------,----_._-------
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P\vA .' TABLE 2

CURRENT ASSETS

1982

tiuarter

35 .. 58 39.;6

,575 0 00 477.54

=)2. 56 ~o --
~-~."

522.44 1l;5.~7.
-- 561.82 l7S.?)

LZ::1d '

LeSS: ~ccumulated de~~eciati~n

Buildings, plan~ ani e~uipme~t

~=t fixed assets se~vice

Total ?i~ed Assets "

,'"'""""''''',,,...---------------------------,------~_r_-----.........

::::::s I
I

~.

othe:r Assets

,75.~5

, '37 ~o_ &4::. ...

~. ".,.~
--. t~.

Const~~ctio~ in ;~c~=ess

Total- Othe~ Assets

Less % Pr01risiO:l for bad,.'debts,

customer Accounts 3eceiv~lbe

Cash -

O"the::-
---_._--- ,

ACCOun~S 3eceiv2cle

Total C~=~ent ~ssets 216.58

Total~A.Ss€~S1/ 1,06l.87

Assets transferre-d from the' Dc_partm'e·n'.t- o-_~--'- . Public l'Jorks ;,
--- iii' 1979-are -1.n process of' evalu t'-·---..'d----- .

- , a 20n an are not included.
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TRAINING

·~.NPOWER

3.01.The PWA has ~13 anployees located as follows:

Table 3 LOCATION OF STAFF

Branch Bangkok Regional Offices Waterworks. ~~..al--
Admin. &Finance 386 - .386

Technical Affairs· 222 - 222

OperatiQl'\.5 122 ' " 637 3,846 4,613

r.rorAL " 730 637 ~,846 5,213

: ...~,:"

The 169 PYlA owned water supply systems are operated

by 3,846 waterworks personnel organized under the
Operations Branch'~'··'-WaterworkS ""are' es·se~titillY.small

'. units with an.' average of less than 25 ,operations ---'-.-._~.__ . ;
,"'jpersonnel per waterworks (Table "4).' The deployrne~~ of

staff at waterworks is shown in Table 5 which ind.icates
--' ari"av'erage-of "12"waterworksstaff'-pei 1', 000 connections:'·

3.02

3.03 Regional Office staff number 637 deployed as shown

in Table 6, and Headquarters staff number 730, (Table 7).
toO

TRAINING

3.04 The revised Organization S}:ructure includes a Manpower

Development and Training Departrnent,and a' full time·

Training Director \vas appointed in June 1982. The

Department is in.the formative stages,andthe Director

is concentrating on the design and develop:nent of

the training institution and on the est3blishment of

.training, strategies,guidelines, concepts and methods.

. ,.
i
I

I
I
I
I

"

I

l-
I



Table 4

Table 5

Distribution of Water~orks by Number of Employees

Deployment of Staff at Waterworks Level

Annex H·.
page 8

Function

Supervisory/
Adminis.trative

Technical/
Operating

Meter Reading/
Bill Collecting

Total

Number of

1,736

1,643

467

3,846

%

45

43

12

100

Staff per

1,000 connections

5.4

.'

5.1

1.5

12.0

Staff per

1,000 popu1ati~n

served

0.9

0.9

0.2

2.0

,.
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Table 6 Deployment of Staff at Regional Offices

Region Number

Function 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
.,

( ..
.

Directorate 3 4 4 4 4 3 4 4 3 4 3 3 4 3 4 54 '8

Department
Heads 9 9 6 6 7 9 7 8 8 8 8 7 7 9 9 117 18

Laboratory 2 2 2 - - - 1 1 1 2 1 12 2

Technicians 5 3 3 3 2 4 2 2 7 7 7 7 2 7 3 6/. 10

Draughtmerl. 1 1 6 1 1 - 1 6 2 1 - - - 20 3

Mechanics 9 6 6 12 5 10 7. 5 9 6 4 6 3 4 10 102 16

Plumbers 1 - ·2 - - - 1 2 1 3 3 1 1 15 2

Workers 4 2 - 5 - 2 2 4 1 2 1 1 3 27 4

Procurement 3 1 1 2 2 1 2 1 - 3 - 16 3

Finance 3 3 3 - 4 1 1 2 3 1 1 3 2 6 4 37 6

Administration 6 4 5 4 4 5 5 3 2 1 3 3 2 5 6 58 q

Drivers 4 4 2 5 2 7 2 3 3 4 2 5 2 5 4 54 8

Janitors 1 1 - 1 1 1 - 2 1 1 - 2 1 12 2

Secu:.-ity 3 2 - 2 2 4 - 2 2 2 - 3 1 3 3 29 5

Other 2 3 4 i 2 1 1 20 3

TOTAL 56 40 39 43 37 58 35 42 41 42 38 45 24 48 49 - 637

.'-- ~- .. - _. --._ ....... - -,-'---_._. - ._, ..--_ .... ~-'-'---_._._-_ .._---_.._----....----. -~-,---........ '
_.~ ._-.. --- --- _.- - "-~--.



Tab,le 7 Distribution of Staff at Headquarters

Other
Central Admin Branch Technical

Function Functions and Finance Affairs Operations Total 'l'
"-.,---

Top
Uanagement 5 5 1

Planners etc. 13 13 2

Engineers 43 2 45 6

Architects - 2 2 *
Cost Estimators 11 11 2

Technicians 7' 94 48 149 20

Draught .men 11 11 2

Haintenance
Technicians 1 29 30

'"
Inspectors 9 9 1

Laboratory 11 11 2

Finance 39 99 5 4 147 20

Procurement 27 27 4

AdI:linistrative/
clerical 18 66 43 28 155 21

Personnel 27 27 4

La"')7ers 7 7 1

?ubHc
Relations 3 .. - 3 :(

Drivers - 37- - 37 5

Security . _._-_.._-, ____ ._____ 24
--------- ----- ~--- 24 3

.. _._----_._---_._..- .

Labourers 18 18 2--
74 313 222 122 731

.

* Less than O.S!
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3.05 Manpo\Jer plans and skills inventories will

be developed during 1983 along with position

descriptions, task an~lysis 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 procee~

during the second half of 1983.

3.07 As the importance of training to ti1e PWA program

has not been fully appreciated during the earlier

ye~rs of PWA, up to date training expertise and

experience is limited to only several staff

members. Consequently external assistance is

needed·· to- he i p.. design ~nd ~s tablish the training

institution, strategies and programs.

3.08 Only 3% of all PWA staff have University degrees,

35% have only secondary and 31% only a primary

school education. Table 8 summarizes education

qualifications.

3.09 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.

4. 'NATER SUPPLY SYSTEHS - OPER1'~TIONS AND ·l-?.INTENANCE

PROGRAM

4.01 PWA is involved in both rural and urban water

supply, but ~~e scope of PWA activities in

each sector differs .

•

.'



!able a

•

Educational Qualifications of Staff
Annex H
parle 12

Qualification
Level

Subect---Specialism:

Engineering
Other Science
or Technology, Lay

Accountancy
or Social
Sc.ience!
Humanities

No

Specialis~~To_~u_-l~~%~~

Doctorate 2 2 '*
Master's Degree 12 3 - 15. *
Degree, Bachcbr's 67 19 19 70 i7S 3

Vocational
Course 428 48 476 9

Certificate
Course 728 350 1)078 21

Secondary
School 1,816 1,816 35

F:::imar)"
School 1,637 1,637 31

1.237 19 19· . 471 3,453 5,199

* lesz than 0.5%

John M
Rectangle

John M
Rectangle
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4.02 PvlA serves 169 urban communities having populations

ranging from under .5,000 to 175,000 people with

an estimated total population of 3.9 million. The

classifications of P\'lA urban waterworks is given

in Table 9, and 10.

-4-;03 ,The \;1aterworks which are planned, designed, constructed

oNned and operated by PWA have a total capacity 0:
3 3", 754,300 m /day and sales ave~age about 390, 000 rn /day

(see Table 1 ).

4.04 For rural communities with populations averaging

about 3,200, PWA provides planning design and

construction services for piped water supply system

development. The 650 rural systems constructed thus

far by PWA are operated by the local communities '....ith

PWA providing technical assistance for operations

and maintenance.

4.05 Capital allocations for rural and urban schemes

are listed in Table 1 .

5. 'HATER DECADE

5 :'O:C Pi'VA is cofiaborating with" AIT hi' the deve'loprnent of

Water Decade Master Plans which are expected to be

completed in'about 18 months~ The plan will, include

ali rural areas, both piped and other sources, and

all urban communities exc:::ept metropolitan Bangkok •

.5.02 Estimated existing levels of service ·and proj ectea

needs, country \-.;'ide and including all sources are

as follows:

John M
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Classification of PWA Waterworks Plants by Plant Capacity (1981)

Annex .H
pa£,!el~

TABLE 9

Region
Number of plants~1th capacity no~ exceeding:- . Capacities and

Nunbers of
0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 Lar~~.tlts
----------------------~-

x 1,000 m3/d x 1,000 1t3!-9-_____

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 3 1 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 1 1 1 22 (1 plant)L

8 1 5 3 1: 1 . 58 (1 plant)
9 2 2 2 2 1 1 1 1

10 2 1 2 4 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 (l plant)
14 - 3 1 2 1 3
15 1 . , 1 4 2 1 28 (1 plant)..

'Iotal
Column G 41 12 24 25 16 17 8 3 7 3 2 2 -... _- -- (11 plants)

Cumula- 6 47 59 83·108 124 141 149 152 159 162 164 166 177 ,Total
tive

- - .
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• .... Classification of PWA Waterworks EY Number of Connections (1981)

Annex H
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T.ZiBLE 10

'Number of iJaterworks having the following connections
Region

250 751 1,501 2,501 3,501 4,501
to to to to to to Over

750 1,500 ' 2,500 -_.:3, ~500 ~,500 5,500 5,000

1 3 6 2 2 1(15,500)
2 4 4 1 1
3 5 4 1 1 2
4 9 3 2 1 1
5 7 '3 2 1 1(9,000)

6 4. 2 3 2 1(9,300)
7 2 3 2 2 1 1(9,000)
8 7 2 1 1 ·-lnt,600)
9 4 3 1 2 1(6,900)

10 4 1 4 2

11 4 1 3 1
12 2 1 2 1 1 1(6,250)
13 1 2 2 1 1 1(6,800)
14 3 3 1 2
1.5 4 3 2 1 1(12,150)

'Total 63 4f 24 19 IT 1 9

-_.
Total number of vaterlJorks :169

SUm:Jlary:

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

9 Connections in the range 6,000 - 15,000

169
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EXISTING LEVELS OF SERVICE AND PROJECTED NEEDS

Soorce
Population (Provincial)
St:>-rved (millions)
1980 % of Total

Projected Ne-eds

1990 % of Total

35.5

8.04..3

19.0, 5.9',

4.7

Pifed t-later

Urban

Village

2.5

2.0
....__ .._ _'. . _.. - - . (includes non

connected users)

Wells -

Dug oJ' 26.2 62.2

Tube 3.0 7.1

Ra.i.ITh-ater Storage 0.6 1.4

Ot.i1er 7.9 18.7

Totals 42.2 100.0

20.5 38.2

5.0 9.3

4.8 9.0

53.6 100.0

5.03 The estimated cost to meet the Decade target of

providing a safe water supply for all Thai citizens

by 1991 is Bht 18,900 million. The PWA po~tion

will be about:.. urban - 9,000 million

rural - 4, 5~~~?:11i.~~_._.__ .._ .. .,... __...__..... .__....---_....__ .__._--------

--~._--_.".__._.. , ....•,-~. __._.__.. _-_.-- -~...._... _._,.. _-,-­
~~-------_.. ----~-_ ..__._- ..- .__.- -----------_._.._------------ ----
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