
PROJECT ASSISTANCE COMPLETION REPORT
 

ANTIGUA WATER SUPPLY PROJECT
 

AID PROJECT NO. 538-0098
 

AID LOAN NTJMBER 518-K-023
 

Loan/Grant Agreement between the Government of Antigua and Barbuda and theUnited States of America, acting through AID. Implementing Agency for the
Cooperating Country Antigia and Barbuda was the Antigua Public Utilities 
Authority.
 

I. The 2greement
 

The Loan/irant Agreenment was siied on March 25, 1983, to assist the
Antigia and Baroida 3overnment to establish a viable water supply systemand to meet potable 4ater demands of the Nation by financing engineering,

technical and construction services, necessary cormodities and
institutional irprovements. The finance provided for a Grant of

]S$3,225,000 and a To,i of US6,625,000 with 	 the Goverrment of Antigua and 
Barbuda contributi%9 US$4,750,000 in-kind to the project. (see

attacinent "" for actal contribution and attachnent "B" for actualbdlet Ifs wrsenent). 

2. Scope of Projet 

The proJec t ;as nten:J(I to carry out the following .,'orks: 

a) 	 Improv--,9ent in irojnd water su plies by the de.,AIonent of 20 new
wells -,_ the rehabilitation of 32 inoperative wells to give a 
delivery caoa:;iiity o 1.22 mnillian gallons day.0er 

b) 	 Expand trans-ns-ion and storage facilities by constructing a new 5mile 	 transmission line from 1 1 Saints to Scotts Hill, and b<ling
two 600,000 gallon storage tanks at 11 Saints and Buckleys, 

c) 	Re-airs and im-rovements to the PotwDrks Dam and Pimping 3tation.
 

d) 	 Renovations to the Delaos Wat:er i'reatment Plant to return capacity, 
as designerd, to 2.! million gallons per day. 

e) 	 To renovate existing water treatment plants at Collins, Foilies and
Wallings and to buiild a ne4 treatment plant at 3andais to impfove 
water qiality. 

f) 	 To onstruct a 1moin-1 station at 3elle Vue to interconnec. the Northand So..tn s<' tem:7 ,-f tie id mnd and anoth. r at dody' Ponds. 

g) 	 To erect a sma] lemonst rat ion solar nenrgy ohat ovo] taic pimping

systn to invc:r i te the . r Let in
pos 	 ion well pimoing cost:. 

h) To assist Ait i-i P)I ic Jti lities Auth-rity to develoo the
 
nst ittionaI 
 :a it/ to (porate a oel If Jstainin water division,with 	 the capacity to operate, mi.aintain and administer an expanding 

water systen. 
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3. Implementation 

A Contract was awarded to Gannett Fleming dater Resources Engineers Inc.,

for engineering, technial assistance, procurement, instiitutional
 
development, and project manageent services on February 24, 1984. After 
various amendments to the initial contract, they completed the major
portion of their assignment inOctober, 1987. The project completion date 
having been extended to March 31, 1988, AID approval was given to complete
the outstanding works through contracts with Lewis Simon & Partners for 
civil structural works, ;W.C. Services for renovations at Potworks and 
Delaps and Pannell Kerr Foster for accounting services. The main reason 
for this variation was because the budget was not adequate to extend the 
Cannett Fleming contract. 

During the implementation peric, various contracts were awarded for 
construction, and sipply of eqfuipent and materials. 
These contracts, are
 
itemized on the attached Jisoursenent report. 

The main construction contract was awarded to Linde Enterprises for the 
transmission mains, storage tanks, rumping station and the treatment 
plants at Collins, Follies, alii,- s and Bendals. 

4. Project Cornoletio 

h,l engineering iesign ;rkwas concleted, included drawings, technical
specifications, )id docents coitr3-cs foran.- eac:. major construction 
ac itivt.y. in addition, the cons<iltant produced an boerations and 
Maintenance Manual and a master plan for futulre exp:=nsion. 
In 1984 when the project )hysically started, AntiguL vias experiencing such 

a severe drought thar a disaster had been declared. dater was being
haraged to the island fdrom Guadeloupe and Dominica. Initial priorities 
were therefore placed on coping with the Jisaster by developing new 
groundwater reserves and rehabilitating existing wells. These activities 
contributed to the need "to extend the pro]ect coletion date". Project
accomplishments include: 

a) 	 The consltant omrried out groundwater investigations, trained APJA 
personnel to drill exploratory and new wells and to operate and 
maintain these wells. With equipment provided, this 
 prrk is being 
continued by the Antigua Public Utilities Authority. So far, 21
wells were rehabilitated and 26 new wells developed. The total 
ground water capability is now 1 .grq and average production, 900,000

gpd. 

b) 	 A 16-inch transson main was constructed from the storage tank 
site 	at M]] Saints to Scotts Hill, a distance of aourt 5.4 miles, and 
is ,now n oneration. 

Two 600,000 eallon storage tanks were constructed at All Saints and 
Buckley. They were connected to the system and have improved the
 
supply pressure to various sections of the Island. 
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c) 	The Potworks Darn was cleaned, the overflow protected with rip-rap and 
a new motor control center installed. Modificatllns were aso mde
tothe piping system to improve the delivery of raw waterito the 

d) At the Delaps Treatment Plant the electrical system was completely 
renovated; sedinot ard filter basins were cleaned, repaired and 
modified, including the provision of new filter media; and new 
chemical feed and chlorination equipment werei nstalled. Output atthe plant has dramatically improved inboth quality and quantity,although some minor works are yet to be completed. The additional
work 	isbeing undertaken by the Antigua Public Utilities Authority

staff.
 

3) At Collins, Follies and Wallings, the structures *wePre renovated and 
new electrical, pumping, chemical and monitoring systems installed.
The plants were commissioned and are operational. 

A new plant was constructed at Bendals to treat ground water fromBendals Valley and raw water from the Body Ponds catchment. The
design included an adequate dam to impound water downstream of Body
Ponds. In May, 1987, the dam had been completed and work had just
begun on embankent protection when unseasonably heavy rains fell. 
The resultant flood destroyed the embankment on either side of thedam. Additional expense was incurred to provide additional rip-rap
and encase the rip-rap in concrete. Heavy rains in October, 1987,
caused no further damage. 

The Bendal Treatment Plant was completed and pit into service in 
February, 1988.
 

f) 	At Belle Vue, a building was erected and pumps and electrical systems
installed. The new pumping station permits system flexibility, aswater can be pumped from the storage tanks at All Saints, Scotts Hill
 
or Buckley. The system can thus provide water to any area over about

three quarters of the Island that may be short of supply. 

g) 	 A well was developed at a suitable location at Warner Bridge in
Bendals Valley to test a solar pumping system. 
The system installed
 
included automatic tracking of the sun. It operated according to

specifications, pumping an average of 5,000 gallons per day from
April, 1987 to January, 1988, when an inspection revealed that one of 

- the photovoltalc modules had been damaged, apparently by a thrown 
stone. 

An order was given to the manufacturer for a replacement module plus
a spare. The material has arrived, the colar system repaired and is 
now working properly. A protective mesh will befabricated iocally
to protect the unit 

h) 	 An organizational chart for the Water Division of AP'JA was developed 
and job descriptioins prepared for each position. hn accounting­
system was also' installed to permit monitoring of the various 
activities of the Division. -Operating procedures were developed for 
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the procurement and issuance of materials, planning, budgeting,
 
personnel management, rmeter reading, billing, and other. Trainin~g

related to the new procedures involved the entire staff.___
 

In addition, various employees attended regional seminars and courses 
focusing on water quality monitoring and water treatment plant
operations, personnel, managementf customer services, supervisory 
management, skills, meter testing and repairs and financial
 
management, public relations, pump maintenance, accounting, and
 
secretarial practices.
 

All positions on the Organizational Chart have been filled and wages

and salaries have been increased to the point where the Antigua

Public Utilities Authority can attract and hold staff. The Division
 
isnow capable of supplying potable water inadequate quantities to
 
1990 	and effectively maintaining the system.
 

i) 	An Interim Audit was conducted by the USAID Regional Audit Office,
 
Honduras, during the fall of 1986. Minor discrepancies noted wre
 
corrected.
 

J) 	Approval was received from the government to iTmlement the third
 
phase of rate increase. The new rates will be effective from May

15th, 1988 (see attachmient "B")
 

5. LESSONS LEARNED 

1. -3udget: 

Ingeneral a project isimplemented a minumum of two years after the
feasibility on which the budget ismade. The continuous increase is
the cost of service and material which has prevailed over the last
 

decade and shows every indication of carrying on dictates that if the
 
project isto completely eet the goals for which itisintended a
 
more 	realistic value must be given for contingencies.
 

2. Prolect Completion Date
 

Too often the Consultant's estimate of the time required to complete
 
a project is based on North merican conditions. In the developing

countries as far removed from manufacturers and inmany cases less
 
than a stafisfactory infrastructure the project time takes longer
 
even with the best effort of the co-operating country. This is very

noticable particularly with purchasing of material and equipment from
 
overseas as tendering, manufacture and shipping could take up to six
 
months. Engineering and drawings also take longer than estimated due
 
to the consultants having to acquire knowledge of local fnditions.
 
This delays right-away acquisition which initself could take up to a
 
year. Since technical asslstance/consultancylis bidgeted on a time

basis, the budget for these services could run out towards the end of 
the project, just when the services are critically required. The
 
time 	 scheduled for project cl pletion should realistically take all 

factors, into consideration.. 

'-, i.!:¢ : -:.:.i 
!i,: ! iii W I~i 	 iQ i i,!ii
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When equipment~and processes are part of a project, specified

allowances mus-b-iven -f-r-as-bui1-t- opation andmntante..aiice- J________
 
training, as'-well-as reasonable spares. 

Without these precautions the equipment could become derelict within
 
a few years.
 

4.Conditions Precedent and Obligations of Co-operating Country..
 

Too often the conditions precedent and obligations of the
 
co-operating country are glossed over in an effort by AID to finish
 
the negotiation and by the recipient of the loan/grant anxious to get

the project started. Only when the time comes to implement these,

the true impact isrealized, sometimes producing adverse
 
circumstances.
 

more effort should be made and more t,i~spent to ersure everyone~
knows the implications of all the conditions and obligations and 
mutually agree that they are practical and attainable.
 

6. Conclusion 

Domestic, industrial and commercial demands for water continue to increase
 
rapidly. To meet this demand, the Water Division must continue to
 
expand. This will require not only continued insiitutional development,

but also, expansion of the physical system in an orderly manner.
 
Consequently, a further capital expansion program is included in the
 
Master Plan.
 

Generally, the Project was completed as originally envisioned and slated
 
goals were attained. Longer term benefits will depend on APIJA continuing

to follow proper operating and maintenance procedures, follow-on training

and orderly system expansion.
 



ATTACHMENT 'A'
 

.I I, 

P.O. 1Jux .111 
ST. AIItYN ,'TIIEIJ 

ST. JUIIN'", ANI JUA. W.I. 'IILI.IIIUNL: 24990 

April 	13, 1988
 

Mr. Janes S, ttoltaway 
Director
 
US AID
 
Regional Development Office/Curibbean 
P.O. Box 302 
Bridgetown
 
'Barbados
 

Dear Mr. lolraway, 

Statement of APUA Contribution 
To The Antigua Water Supply Project
 

U.S. AID Project No. 538-0098
 
As at 	 31st March, 1988-" 

1. Salaries Well Drilljijg Crew & WI Staff $ 285,703.52
 
2. 	 Wagei Well Drilling Crews 
 2,256,543.66
 
3. Fuel & Haintenance of Well Drill Vehicles 112,869,45 
4. 	 Fuel & flainatenanco for hell Rigs 112,S00:00
 
S. Purchase of Materials Tools 419,622.43
 
6.. 
 Purchase of 'ngersol Rand Compressor 57,570.70
 
7. Purchase of hell Pumps 219,504.94 
8. Part Transportatio;i, Secretarial Service,
 

Office Supplies for Project Co-ordinator 106,500,00

9. Overseas Travel 
 7,941.77
 

10. 	 Training - riater Division Personnel 54,215,00
 
11. 	 Rehabilitating External Well Supplies 
 80,000.00
 
12. 	 Water, FlectriciLy, Telrphonc for
 

Gannett FlcIiiing f4 b, . Lowis 
 15,283,43
13. 	 SecretariAl Svrv cLs - bT, Lvwio 3100,0

14. 	 OfficcrL Travelling Lxpen',e ,90872,92
 

15. 	 Drilling Lquipm,ent & Supplies 193,778.25
 
16. 	 Office Rental .25,sb0.D0 
17. 	 Purch.se cf Lard ( Office building 1,813,916.00 
18. 	 Rehabilitation of Dclap Treatment Plant 1,239,775,39
 
19. 	 transformers Heter 	 for Pumping Station 

&I reater:* l lant 89m567.21
 
20. P.V.C. Pipeline for 'Ireatrment Plant andPumping Station 215,691.84 
21. 	 Geneial Administration 6191406,00
 

"IOTA L LC 2 .2. ". 

US$ 2,987472.00 
Yours 	sincerely,
 

C Ie. I a,;lc/ 

http:2,987472.00
http:215,691.84
http:89m567.21
http:1,813,916.00
http:Purch.se
http:193,778.25
http:80,000.00
http:7,941.77
http:219,504.94
http:57,570.70
http:419,622.43
http:2,256,543.66
http:285,703.52


Attachment B "Expenditures"
 

LOAN FUNDS: $6,625,000 

Budget Line Item Total Disbursed 

#1 Well Rehabilitation $1,060,557 
#2 Transmission and Storage 2,475,933 
#3 Water Treatment 3,088,510 

GRANT FUNDS: $3,225,000 

BudPet Line Item 
 Total Disbursed
 

#4 Technical Assistance $2,798,222 
#5 Equipment 408,l,40 
#6 Energy Demonstration 18,638 

Note.Nudget Line Items #7,8,&9 were all transferred into
 
t'he above #4,5,&6.
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23. Cabinet approvted the incroasud r'for water,telephone
 

and l,:ctricity as sit out by Antigua Public Utilities Authority
 

(APUA) in-appenices I to III in these Minutcrs, with effect
 

from 15th May, 1988. It was decided that the fuel vr'ition
 

. .. = ICIUAvricu,% 7H UIILI''h4 A~UHOITY '.< .-..."..,. ' ,'U!lII I UILITIES AU'"O'"Y':"''-' 
1 

WATER TARI FFS i 

LO Ad'LA' poli1cy Lo iuiprove chv wa-cr rupply and di-ibutir- 1o 
che nacion and co *._-dually bring che ratLs in line with real cosc, the 

*i Auchcricyfo wi.heiL' c%.^i*Lo:nrnd new ratc effecCCivL froli 15th Im , .'low s. ....:988 .......
 

1. DO1) l£L ,pplicavle to all re~idintial consu~ner.:. 

2(i).00 per :ionth per 1,000 allon of w-tr or parr chereof, 
zuppli d, for ,.fi-.Z 4 003 -a~lons .upplied per .,,.. 

..( . * '00.00 p; r:ocr.th-pr 1,OCJ*' .allons of water or par t chreof 
supplied , for che next 6,000 Callonji supplicd par mnch, 

(iii) 150.00 pL- ...i per 1,00 -alloni of watr or part ;hurdof 
*, . =ulpliud, for all wJL.: ovur 10,000 Gallo r rupp1 " per ...riior€h, . .
 '"
 

MIN""U C Y122,00 ' -CE: ":r"1o,_ 

-. ~ AND 1,USTflIAL: 
. . ,A;.,.. e~to Bkc iiu , Co:'. Storage, Funer"l * ;,ag,Banku, Clni~tm.", -.

C;zraCCs, *IIotv , Lsuudriau, Marktk.'j, Oif. ce Shop)s, T%r .;..houalse 

-N .onufnccurin", Commercial and Alriculcural Indu ,:ics, ccc, 

- Th Basic Charga is 150.00 per 1,000 Gallons or part therc,. 

,UIIMUMi Cil41RCE: 450,00 per moncli
 

,.,. ,. ,pplic.hlr to Covernmint ;: itut,."i, , 

.,..C por nonth per 1,000 allons of water or part tharcof.
 
4.<,,i.C,1t.1%OI or pR 

~211.0 par ii:orth pur 1,000 rali. rwtro icchurcof.. 

" ~... i r .0 rpotca, h 0 pao'lnaLh. 
, CLi . rvicc:- 6 U Con.. : *or .A. 4000 , 

7 M ni wii 4 curi..D. r.; follow:;,, .....o.i. 
' * -. A C .0 

.. -Corawrlal 4nJ InduteI~ - 1i0,00 -

Curalr L;
~~~~~~~~~4~~~~~~i,aIO1 ;r oi '1LaIa 0, ~ . bi,'KuLchu cuio t'KO 


