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MESSAGE FROM THE CHAIRMAN

The Water Resources Authority continued to
make significant progress in contributing more
visibly to wider society over the past year
becoming more actively engaged in matters of
national significance. The year began with the
signing of a Memorandum of Understanding with
the University of the West Indies to collaborate,
share resources and information on water related
research. This MOU recognizes the multi-
disciplinary nature of water research — touching
not just hydrology and hydrogeology but also
public health, ecology, chemistry, nuclear and

atmospheric physics and economics among others.

The WRA being at the forefront of water issues in
Jamaica would provide a mechanism for related
research at the UWI to be practically applied,
while the WRA benefits from a ready and willing
pool of active researchers able to tap into funding
and grant mechanisms to support water research.
In October Jamaica was affected by Tropical
Depression #16 which would become Tropical
Storm Nicole. Far from a significant hurricane,
this system managed to inflict over J$20 billion
worth of damage to Jamaica'’s public
infrastructure alone. This highlights the very
important need to understand that Jamaica does
not need to suffer from a hurricane-a wind storm
event-to suffer damages from rainfall and
flooding. The WRA magnificently performed in
two main areas in the immediate aftermath of
event. The Authority worked assiduously with its
colleagues at NEPA and JBI in preventing what
could have been a catastrophic disaster at the
Windalco Ewarton bauxite/alumina plant, where
its red mud waste disposal facility was in danger
of breaching into the Rio Cobre river. In the wake

of a similar disaster in Hungary in September of
the same year, this would have been an
environmental, water supply and public relations
disaster.

Secondly in the spirit of the MOU with the UWI
and in association with the Department of
Geography and Geology and the Mona
Geoinformatics Institute at UWI, hosted the first
public seminar on the impacts of the flood rains
associated with TD#16/TS Nicole. This well
attended event presented the results of the WRA'’s
monitoring and observational activities, as well as
brought out representatives from the Met Office,
ODPEM, NWA, UWI and local government. This
direct engagement with the public, as well as
fulsome and timely presentation of topical and
critical matters is a hallmark of the WRA, where
we do not take long to prepare and present reports
when flooded areas and affected people
desperately await assistance. Another output of
the collaboration emanating from the MOU was
the completion of the “Water Resources Fact
Book of Jamaica”. This fact book, launched on
World Water Day 2011, compiles numerous
pieces of information on different aspects of water
issues in Jamaica in a simple and easy-to-read
format designed for schools and professionals
alike.

All of these activities were in addition to the
routine operations of the WRA as it continues to
build its own internal capacities to conduct water
research, both locally and regionally. Its effats
upgrading the Rio Cobre Flood Warning System
are in high gear as are its regional collaborative
projects such as the CARBHYCOS which will
revolutionize how regional data are shared and
used. The WRA continues to improve and update
its in house systems including its data and file
management.

The Board of the WRA is very pleased with the
management and operation of the agency and has
been fully involved in its activities. Similarlyeh
management has been upfront and forthright with
the Board keeping to up to date on all activities,
for which the Board is grateful. As Chairman, and
on behalf of the Board, we wish continued success
for the organization.

Dr Parris Lyew-Ayee
Chairman
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MESSAGE FROM THE MANAGING
DIRECTOR

In 2010-2011 the Water Resources Authority
continued to provide data, information, technical
assistance and water resources assessments to the
public and private sectors within and outside the
water sector. The support to national dvelopment
is provided within the liberal interpretation of
Section 4(3)(e) of the Water Resources Act 1995
and in keeping with the principle of Integrated
Water Resources Management (IWRM). The
basis for the provision of information and support
to drive national development is the data collected
on surface and ground water, water quality, well
construction and abstraction of water.

A review of the data collection programme
indicates that there is a need for improved
coverage, longer periods of the data record,
increased reliability, a more comprehensive
database that is easily accessible and rigorous
analysis through the application of the various
software and Geographic Information Systems
(GIS).

In the past the Authority has concentrated on the
upgrade of the national hydrometric network to
address the issues of coverage, longer records and
reliability. We have had some success but with
limitations of resources as a result of lack of
funding and/or under funding of the Capital A
budget the impact on this core function has been
significant. We have lost stream flow stations due
to vandalism and Tropical Storm Nicole which are
still to be rebuilt. The loss of solar panels, data
loggers and other equipment at stations that the

Authority had upgraded to improve coverage and
reliability continues to be one of great concern.
The equipment at the newly erected Sweet River
station at Deans Valley in Westmoreland was
stolen last year and just recently the Rio Cobre
near Spanish Town station had its equipment
removed at 3am one morning. While it may be
possible to replace the equipment the data record
for the down time would have been lost.

The Authority in an effort to make the data more
accessible to all has established a web-enabled
database which has recently been upgraded. It is
now necessary to consolidate all the existing and
fragmented databases to improve compilation and
storage while enabling easy and better access even
remotely and to facilitate the analysis and
interpretations that must be done. However before
the database can be fully functional the data must
go through a quality assurance/quality check
(QA/QC). This QA/QC begins in the field during
the collection of the data and includes the
metadata which enables a better understanding
and interpretation of the data.

The Computer/GIS Unit has been issuing
guidelines for the recording of metadata for data
collection and all hydrologic events. The Unit will
be further coordinating the implementation of the
solutions to ensure that the Authority in keeping
with Section 4(3)(a) of the Water Resources Act
1995 carfobtain, compile, store and dessiminate
data concerning the water resources of Jamaica”
It is incumbent on each and every member of the
Authority’s staff to ensure that the data collected
can stand any test for accuracy and reliability.

In the past you have all worked assiduously to
ensure that the data collection programme is
executed with a high degree of professionalism. |
know that you will continue in the same path.

Basil Fernandez
Managing Director
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FUNCTION OF THE AUTHORITY

The Water Resources Authority became operation®pil 1, 1996 as a result of the
promulgation of the Water Resources Act 1995. Abteprovides for the management,
protection and controlled allocation and use ofwlaer resources of Jamaica.

1. The Authority, under Section 4 of the Act, carred the following duties:

2.

It shall be the duty of the Authority to regulaaéipcate, conserve and otherwise
manage the water resources of Jamaica.

Subject to the provisions of this Act, the Authpmbay, for the purposes of
performing any of its functions under this Act, @loything and enter into any
transaction which, in the opinion of the Authoritynecessary to ensure the
proper performance of its functions.

a.

In particular, and without prejudice to the genigydbr the provisions of
subsections (1) and (2), the Authority may —

Obtain, compile, store and disseminate data coiggethe water
resources of Jamaica;

Exercise planning functions as provided in this ikatelation to the
Master Plan and Water Quality Control Plans;

Allocate water resources in conformity with thepstons of this Act;

Control the quality of water resources in accor@anith the provisions of
this Act;

Provide to any department or agency of Governnatrits request,
technical assistance in respect of any projectggrpmmes or activities
which relate to the development, conservation egdafl water resources;

Perform such other functions relating to the maneg#, conservation and use of water
resources as may be assigned to it by or undeAttisr any other enactment.
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THE EXECUTIVE
The Board of the Authority

The Board of the Authority, by Cabinet Decision 188/10 dated 19 October 2010, was
re-appointed with effect from 19 October 2010 fqresiod of three (3) years terminating
on 18 October 2013. There was no change to the ewsmip of the Board.

The members of the Board as at 31 March 2011 were:

Dr. Parris Lyew-Ayee Jr. Chairman
Mr. Basil Fernandez OD, JP Secretary/Managingdbire

Mr. Alexander Williams Member
Dr. Geoffrey Williams Member
Dr. Willard Pinnock Member
Miss Camiek Blair Member
Mrs. Cheyenne McClarthy Member
Miss Sandra Buchanan Member

Mrs. Charmaine James continued as the Recordingtdeg, and Mrs. Natalie Ferguson,
Hydrogeologist and Head of the Permits and Licendei$, continued as the Technical
Advisor.

J L\
Board of the Water Resources Authority 2010/2011
Back row from left-Dr Willard Pinnock, Mr. Basil Fernandez-Managingréztor, Dr Parris Lyew-Ayee
Jr-Chairman, and Mr. Alexander Williams.
Front row from left -Ms Sandra Buchanan, Mrs Cheyenne McClarthy, Msi€aBlair, Mrs Charmaine
James-Recording Secretary and Mrs Natalie Ferglischnical Advisor. Missing: Dr Geoffrey Williams.
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The Board met once per month on the second Thuiesd2gm.

During the 2010-2011 Financial Year there were ve&€lL2) meetings of the Board as the
Board met every month and no recess was takenfulhBoard of eight (8) members
was present for eight (8) meetings [the first se@@nmonths of the year plus February
2011] while for three (3) meetings the attendanes wix (6) members and for one (1)
meeting seven (7) members.

Committees of the Board

The two committees of the Board established in 808 continued to meet every other
month at 1pm before the Board meeting at 2pm. Tdwangittees are the Finance
Committee and the Technical Advisory Committee.

Finance Committee

There was no change in the membership of the Fm@aenmittee.
The following were the membership of the Financen@ittee as at 31 March 2011:

Finance Committee

Mr. Alexander Williams Chaian

Dr Parris Lyew-Ayee Jr

Mrs. Cheyenne McClarthy

Miss Sandra Buchanan

Dr. Geoffrey Williams

Mr. Basil Fernandez (MD-WRA)

Miss Hermine Downer (Director Finance and AcCoWMRA)

Finance Committee of WRA Board 2010/2011From leftDr Parris Lyew-Ayee r, Miss Hermine
Downer, Mrs Cheyenne McClarthy, Mr. Alexander Witis-Chairman, Miss Sandra Buchanan and Mr.
Basil Fernandez. Missing: Dr Geoffrey Williams
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The Finance Committee met six (6) times for therys#h an attendance of six (6)
persons at five (5) of the meetings and three €83gns at one meeting (the first meeting
for the year).

Technical Advisory Committee

There were two (2) changes to the Technical Adyisgsmmittee. Dr Carol Archer was
unable to attend any meetings in the 2009/2010 gedrrequested to be removed from
the Committee; Mr. Andreas Haiduk, Chief Hydrolagi$ the Authority proceeded on
vacation leave in February 2011 and resigned froen Authority effective 31 March
2011. Ms Angella Graham was appointed to replace Hiduk and she attended her
first meeting in March 2011.

The following were the membership of the commitiseat 31 March 2011.

Dr. Willard Pinnock Chairman

Dr Parris Lyew-Ayee Jr

Miss Camiek Blair

Mr. Basil Fernandez  (MD-WRA)

Mr. Herbert Thomas (DMD-WRA)

Ms. Angella Graham (Senior Hydrogeologist-WRA)

Mr. Rafi Ahmad (UWI-Geography/Geology Rejment)
Dr Arpita Mandal (UWI-Geography/Geology Refment)

The committee met every other month at 1pm justreethe Board meeting.

For the 2010/2011 financial year there were sixn(@etings of the Technical Advisory
Committee. Attendance varied from five (5) persondlovember 2010; six (6) persons
in July 2010; seven (7) persons in September 2@0January 2011 and all eight (8)
members in May 2010 and March 2011.
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Technical Advisory Committee of WRA Board 2010/2011
Back row from left- Mr. Herbert Thomas, Mr. Rafi Ahmad, Mr. Basil Randez, Dr Willard Pinnock-
Chairman, Dr Parris Lyew-Ayee Jr,

Front row from left -Ms Angella Graham, Dr Arpita Mandal and Ms Camigé&ir.

Management of the Authority

A three (3) person team had the responsibilitytfiermanagement of the Authority.
They are listed below:

- Basil Fernandez OD, JP. Managing Director (MD)

- Herbert Thomas, Deputy Managing Director (DMD)

- Miss Hermine Downer, Director, Finance and AcdsyDFA)

Two positions, that of the Director, Planning anddstigation and Director
Administration and Human Resource Development reethvacant for the entire year.
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Public Sector Transformation Project
Inter-Disciplinary Transformation Team (IDTT)-WRA

In the 2010/2011 FY the Authority completed theabBshment of the Inter-disciplinary
Transformation Team (IDTT) under the instructiohshe Public Sector Transformation
Unit (PSTU). The IDTT of the Authority consistedaleven (11) persons led by the
Deputy Managing Director, Mr. Herbert Thomas. Thenmbership of the IDTT
represented a wide cross section of the Authorignftechnical, administrative, financial
and support areas inclusive of professional angosafessional staff. The IDTT
functioned within the terms of reference set outhe/PSTU.

The IDTT held several meetings to review the guinged and the documents that
accompanied the terms of reference. The first mgetssigned responsibilities for
assessing improvement of services and cost recovdspit Heads and senior staff. In
addition a SWOT analysis was to be done by eachHkad to look at how the
efficiency of the unit and the WRA could be imprdv&he SWOT led to the
development of new mission and vision statement&vaorganization structure and the
recognition for a performance based managemenaegpsystem (PMAS) with detailed
job descriptions and outputs for each staff member.

The completed organizational chart was presentéoketstaff and after much discussion
was accepted. The organizational chart with alletbeociated outputs was discussed with
the Board of the Authority who approved the direatbeing taken; the Permanent
Secretary in the Ministry of Water and Housing &meh with the Deputy Financial
Secretary (DFS) in charge of the Wages and Compendanit in the Ministry of

Finance.

The new organizational structure will remove a nantif Director Positions, merge two
units and allow for greater cooperation betweersuoi achieve the mandate and a higher
level of service to the clients of the Authority.

The work of the IDTT will be completed within th@21/2012 FY.
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REPORTS ON SPECIAL EVENTS

WRA/UWI-MEMORANDUM OF UNDERSTANDING

On 2010 April 8 the Water Resources Authority (WRay the University of the West
Indies (UWI) signed a Memorandum of UnderstandM@U) to facilitate greater
collaboration in research and capacity buildinthim area of water resources.

The MOU is intended to improve and sustain reseanctvater resources management. It
is expected to enhance capacity building througimitig and internship at both the
undergraduate and post graduate levels in the afdagdrogeology/hydrology, climate
change, economics of water, environmental managemmah disaster mitigation. The
MOU will strengthen and formalize the present iielahip between WRA and UWI to
foster greater cooperation and research on wateedeissues in the interest of national
development.

Ilhuh :|iu;ll'=-gi~;
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Signing of Memorandum of Understanding-WRA/UWI-April 2010.
From left-Dr Parris Lyew-Ayee Jr-Chairman WRA, MBasil Fernandez- Managing Director
WRA, Dr Horace Chang-Minister of Water and Housargl Professor Gordon Shirley-Principal

UWI.

The first anniversary of the signing of the MOU wachieved on 2011 April 8. The
milestones under the MOU in year 1 included thiofaing.

» Establishment of a steering committee to give aghtsto the implementation of the
MOU. The representatives of the committee condishe following persons. From the
UWI-Dr. Michael Taylor, Dr. Michael Witter and DArpita Mandal. From the WRA-
Mr. Basil Fernandez, Mr. Herbert Thomas and Misgdlla Graham.

» Provision of data/information on the water resosrad the island to support the
hydrogeology course in the Geography and GeologyaBment

» Ensured the successful completion of the field etspef the hydrogeology course by



Water Resources Authority
Annual 2010/2011 10

leading field trips to surface and ground wateessitvhere hydrology/hydrogeology
techniques and equipment were demonstrated to eatihe knowledge of the students

» Supported the UWI sponsored worksh@mlvanced Materials” held in Ocho Rios on
2010 August 16 through a presentation on floodind 8oodplain mapping by Mr.
Lawrence Barrett, Water Resources Engineer.

» Assisted a post graduate student with her projeche flood evaluation of Port Maria, St
Mary for her thesis.

» Hosted in conjunction with Mona Geoinformatics ihge, a workshop in November
2011 on the impacts of Tropical Storm Nicole

e Collaborated in the re-establishment of the Waksdrrces Management (WRM)
Course and the preparation of a Terms of Referfardbe determination of the
gualifications, skill, knowledge and experiencedad identification of a candidate for
the Chair in WRM.

» Prepared and published with the assistance of NEmwnformatics the Water Resources
Fact Book of Jamaica which was launched on Worldenaay 2011 March 22.

Meetings of the steering committee are scheduleitlémtification and implementation under the
MOU of other mutually beneficial projects.
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Appointment of MD to Board of International Centre for Water Hazard
and Risk Management (ICHARM)

In July 2010 the UNESCO International Hydrologiogramme (IHP) Inter-
Governmental Council appointed the Managing Dineofdhe Water Resources
Authority, Mr. Basil Fernandez, to the Advisory Bdaf the International Centre for
Water Hazard and Risk Management (ICHARM) in Tsukulapan. The appointment is
for a four (4) year period.

ICHARM is a Category Il Centre of Excellence unthex auspices of UNESCO and was
established as a part of the Public Works Resdastitute (PWRI) of Japan on 6 March
2006.

The Managing Director attended the ICHARM-UNU Jdirternational Symposium, the

ICHARM Advisory Board meeting and a field visit fire Advisory Board members
over the period 28 to 30 September 2010 in Tokyb®sukuba, Japan.

The ICHARM-UNU Joint International Symposium titléBloods-A Global Problem

that needs Local Solutionsivas held on 28 September 2010 at the U Thantatenal
Conference Hall, United Nations University, Tokyapan. The Managing Director made
a presentation at the symposium“Bfoods-A Global Problem that needs Local
Solutions: The Case of Jamaica — A Caribbean Srialand State”

The Third (&) Advisory Board meeting was held at the officeshef PWRI in Tsukuba
on 29 September. The Managing Director was appobiviiee-Chairman of the Board by
the elected Chairman Mr. Keizrul bin Abdullah of llslgsia. The meeting discussed the
formation of ICHARM, its objectives and the prograes being implemented to achieve
the objectives. Heads of sections of ICHARM madssentations on the work of the
various units and the training of students in floeodeling and management. Members
of the Advisory Board gave advice to further thekwof ICHARM.

The Managing Director recommended that short tngiprogrammes be held in the
Caribbean rather than bring students to Japarnvéh kie less costly and more effective.
In addition he recommended the concentration oldingj resilience to flooding and
other hazards in light of the projected increaseagiacts of climate change.
The Managing Director went on to congratulate ICHWRs the work done has been
very impressive. He however was of the opinion thate was the need:
* To clarify the position about education possilaktifor Caribbean persons.
* To set up an alliance with the Caribbean as ICHAEMId contribute
significantly to the work of the Small Island Deoping States of the Caribbean.
Small Island Development States are very vulnereibgeveral natural hazards
such as hurricane, tsunami, volcano, flood, droagitearthquake. Building
resilience to deal with the impacts is critical.
* To establish a protocol for communication betwédenAdvisory Board and
ICHARM to keep members informed of issues at ICHARMgroup email was
suggested as one possible way.
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WRA is willing to advance information on and pusin €ooperation and collaboration
with ICHARM in the Caribbean through technical niegs in the region.

L%

Managing Director WRA, at Advisory Board Meeting of ICHARM, Tsukuba,
Japan. Chairman of Advisory Board, Mr. Keizrul bin Abdullah of Malaysia, is to
the right.

The field trip was held on 30 September to thedditthe floodwater master control
centre for the city of Tokyo. The flood system eotk all rainfall runoff and diverts the
flow from the city via underground channels to\eericlose to its outlet to the sea. Itis a
most impressive system and took many years to aast

Managing Director Reviewing Schematic of Tokyo Flod Diversion System
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FORUM ON TROPICAL DEPRESSION 16/TROPICAL STORM
NICOLE.

The Water Resources Authority in conjunction witbmd Geoinformatics Institute Ltd
and the Geography and Geology Department of thedudsity of the West Indies hosted
a Forum titled’An Impact Assessment of the Rainfall of Tropicat@m Nicole” on the
Mona Campus of the University on November 11, 20t@ other agencies that were
involved include the Office of Disaster Preparedresd Emergency Management
(ODPEM), the MET Office, the National Works Agen@WA), the National Water
Commission (NWC), Local Government and the Natidratironment and Planning
Authority (NEPA). The Chief Technical Director dfe Ministry of Water and Housing
brought greetings from the Permanent Secretarywdsunavoidably absent.

The forum consisted of presentations by Mona Geainétics Institute (on the rainfall)
and the Water Resources Authority (on the floodiopwed by an open discussion
with panelists from the NWA, MET Office, WRA, ODPEMocal Government and the
Disaster Risk Reduction Centre of UWI. The foruaswvell attended with
representation from private sector, academia amer @ublic sector agencies. Professor
Simon Mitchell of the Geography and Geology Departhgave the closing remarks.

RS g | B
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Mr. Lawrence Barrett, Water Resources Engineer-WRA,making his presentation
on flooding at Newmarket and Chigwell
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| \
Mr. Michael Wilson, Hydrologist-WRA, making a presentation at the TS Nicole
Forum

ber 2010.

Panelists at the Forumon TS Niéole-UWI, Mona - 1Novem

The Forum received good media coverage from JNtKeoRJR Group and JIS.
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WORLD WATER DAY 2011
WATER FOR CITIES: MEETING THE URBAN CHALLENGE

The United Nations General Assemblyin 1993 designatedViarch 22 of each year as
World Water Day (WWD). World Water Day is intended to focus attentiontbe
importance of freshwater and advocating for theasngble management of freshwater
resources. Each year WWD highlights a specificcespf freshwater. For 2011 the
theme of WWD isWater for Cities: Meeting the Urban Challenge.”

The Minister of Water and Housing, Hon Dr. HoraceChang released the following
message for World Water Day 2011 around the th@Mater for Cities: Meeting the
Urban Challenge”

MESSAGE (HfON. DR. HORACE CHANG
MINISTER OF WATER AND HOUSING
FOR
WORLD WATER DAY
MARCH 22, 2011

The issue of providing fresh water and adequatéageom for urban areas is critical,
especially since half of the world’s population nbwes in cities. By the year 2030, it is
estimated that the number of urban dwellers is egeto rise to nearly 60 percent.

The theme for this year's World Water Day, “Water Cities..Meeting the Urban
Challenge” recognizes that the rapid growth in siad number of the world’s cities has
serious implications for the provision of adequatger and sanitation for urban dwellers.

A ready supply of fresh, clean water and adequatdtegion can mean the difference
between clean, attractive cities ripe with the po&t for further economic growth, or
filthy, economically stagnant areas.

Like many cities around the globe, Jamaica’s urbaas have experienced enormous
growth in population and expansion of the builtiemvment. As such, “Responding to
the Urban Challenge” has required innovation, eveghinking and serious commitment
from the Ministry, its agencies, and partners i sbctor.

Three major water supply projects currently undgnaee aimed at ensuring that there
are adequate freshwater supplies and the necesdestructure to facilitate growing
economic and domestic activity, in the sprawlingnoeolis of the Corporate Area and
Southern St. Catherine.

They are:-
. The US$85M Kingston Metropolitan Area (KMA) Wateugply which will
improve the reliability and quality of the waterpgly to the Corporate Area,
Greater Spanish Town and South East St Catherine



Water Resources Authority
Annual 2010/2011 16

. The Kingston and St. Andrew (KSA) Water and SaiutaProject which will
rehabilitate the potable water supply facilitieswerage infrastructure and
sewage treatment for the KSA; and

. The Jamaica Water Supply Improvement project (JWSIP

Of this lot, the flagship project is undoubtedhe tJWSIP which is the most ambitious
water supply project undertaken to date.

When completed, this US$210m project will add ne&d million gallons per day of
potable water to the targeted areas. It will alsduce system losses and improve the
operating efficiencies of the island’s major waterovider, the National Water
Commission.

The JWSIP also incorporates a number of water gympljects in several other parishes
in rural Jamaica.

We are currently at one of the most crucial stageke JWSIP which is the replacement
of the old Rio Cobre asbestos cement pipeline, kvhitngs water from Bog Walk along
the Gorge to the KMA. Although it may create someonvenience for motorists and
residents in the area, this upgrade is necessary e ultimately reduce leaks and
improve the reliability of supply to the KMA.

As these projects demonstrate, the Ministry itshages and partners are “Responding to
the Urban Challenge”, and by partners | also mean the citizens of this country. The
extent of our ability to deliver potable water touyis dependent in large measure, on
your ability to keep our freshwater sources asypiolh free as possible.

As we observe World Water day, the words of Hydydts Frank and Francis Chapelle
come to mind. They state, and | quote “The Ronraa$ized, as have every civilized
people since, that living in cities is impossilfethe water supply is not reliably clean
and fresh.”

Let us all work together in “Meeting the Urban GQbabe”, so that our cities will be
thriving meccas of social and economic growth apootunity.

World Water Day 2011 Activities

The Ministry of Water and Housing, Water Resourgathority (WRA), National Water

Commission (NWC), National Irrigation Commission IQY, Rural Water Supply

Limited (RWSL) and the Meteorological Service om#aca jointly hosted the activities
to mark World Water Day 2011 on March 22, 2011 te Girl Guide Association

Headquarters at 2 Waterloo Road Kingston 10, betvi@am and 3pm.

The day’s activities included the following:
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e Live interview on CVM TV “Sunrise” morning progranemat 6.30am
(Interviewee Herbert Thomas of WRA)

* Live interview on TVJ “Smile Jamaica” morning pragmme at 7.30am
(Interviewee B. Fernandez of WRA)

* Outside Broadcast (OB) on Power 106FM with Ronrfievdites from 5.30am to
9.45am from the offices of the Water Resources @it (various interviewees
including Minister and Chairman)

The following presentations at the Girl Guide Hazalters:

* The Water and Education Programme by the Water Resources Authority
e The Jamaica Water Supply Improvement Project (JWSIP) by the Minister
e Plans for the development of water supply by the NWC

* Launch of the Fact Book on the Water Resources of Jamaica by WRA

* Exhibitions by NWC, WRA, Rural Water Supply and NIC

e NWC Customer Care Centre — Bill and development applications queries.

The day’s activities were widely and highly suppdrtby UNESCO, schools from
Kingston and Spanish Town and the general publiedi coverage was good as seen in
the photo display below.

o

o

T ®

Minister of Water and Housing-Dr Horace Chang with children at the NWC display
booth.
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WATER
LESSONS

38|

Weanesday, March 28, 2011 INTERNATIONA

Doing the “Rainmaker” for
orl Water Day
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Groundwater
mnde

Mr. Michael Samuels of the WRA discussing the grousiwater model with students
from Hillel Academy
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WORLD METEOROLOGICAL DAY

World Meteorological Day 2011 was celebrated ondidét3 the day following the

World Water Day event. The theme for the World ety 2011 wasClimate for You”
and the day’s events were hosted by the Nation&ddelogical Service of Jamaica at
the Jamaica Conference Centre. The events consiSteseries of presentations on
climate and how it impacts on the public with saéemphasis on Tropical Storm Nicole
and flooding, a panel discussion on climate chamgkan exhibition by several agencies
including the Water Resources Authority.

The Water Resources Authority participated in thespntations with Mr. Lawrence
Barrett, Water Resources Engineer, making a prasenttitled“Jamaica Floods-

Why?” dealing with the causes for flooding across thenidland the projected impacts of
climate change on flooding.

The Managing Director of the Authority, Mr. Bas#ffhandez, participated in the panel
discussion on weather, climate and flood forecgstin

Mr. Michael Wilson of the Authority prepared andmmad the WRA display outside the
conference room.

It was good support by the WRA for the Met Offite sister agency under the World
Meteorological Organization (WMO).

23/03/2011

WRA Display at World Met Day Celebrations 23 March2011
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23/03/2011

¥23/03/2001

MD-WRA with Lawrence Barrett at Display for World M et Day 23 March 2011.
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TECHNICAL REPORTS

PERMITS AND LICENCEs UNIT

The objective of the unit was linked to the Vis@2®30, National Outcomel®&lrban and
rural water and sanitation needs are met using nibda that are safe and sustainable.
The strategies (#1:3) were:
1. Ensuring equitable allocation of water resourcesach hydrological basin,
2. Increasing the rate of compliance of abstractoth Wie WRA Act (1995) and of
the licensees with the conditions of licences agnngs issued and
3. Creating the enabling environment for the impleragah of IWRM (integrated
water resources management): demand managemewasgrdconservation.

Major Tasks and targets for the uwire:
1. Allocation of surface and groundwater resources,
2. Maintenance of water allocation, water productiod well status datasets; and
3. Performing site investigations and assessmentsidingd down-the-hole camera
investigations.

ALLOCATION OF SURFACE AND GROUND WATER RESOURCES

The planned target for 2010-2011 was 100% of lieepermit and renewal applications
received by the Authority processed within 60 dafyseceipt of the application. Ninety-
one (91) applications of a total of one hundred iR 106) applications received or 86%
were processed within 60 days of the receipt ofaghyaication; the details of which are
tabulated below.

Licence Permit Renewal Total
Number of applications received 55 17 34 106
Number of application processed 45 17 29 91
within 60 days of receipt
Percentage of applications processed 82% 100% 85%
within 60 days of receipt
Number of applications granted 29 13 20 62
Number of applications received in 3 3

previous years granted in 2010-2011

Total volume Granted (cubic metres 2,635,107.8
per day)

Number of applications refused 0

Number of pending applications 23 4 14 41

o
(@)
o
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ALLOCATION REVIEW
Licences —

Of the thirty-two (32) applications granted wittitre period 2010-2011, thirteen (13)
represented allocation of new sources of waterlewhineteen (19) represented
regularization of existing abstraction. The totalume allocated for the period was
2,634,233.80cubic metres of water per day. Of ¢ied /olume of water allocated 99%
(2,607,891.46cubic metres per day) representedamegation of existing abstraction and
as such does not reflect the allocation of newuess. New sources represented 1%
(26,342.34cubic metres per day) of the allocation.

Of the total volume allocated, 99% (2,607,891 .46cutetres per day) represented
allocation from rivers and springs while 1% (26,34 ubic metres per day) represented
groundwater abstraction via wells.

The industrial sector was allocated the largestiwel of water of 98% (2,581,549.1cubic
metres per day) primarily to JPSCO to regularizsteyg abstraction for hydropower
generation. Domestic use was allocated 0.5% (15480&bic metres per day for water
supply), irrigation 0.8% (21,073.87cubic metres ghay), tourism 0.1% (2,634.23cubic
metres per day for cooling systems) and the mskirs10.4% (10,536.93cubic metres per
day, for domestic-industrial, domestic-ecotourisiomestic-irrigation, domestic-
recreational uses.

The twenty-three (23) licence applications pendaguired the following to complete
the processing:

* non-submission of information requested for proicesENo)

» additional technical investigations and data anslfgsbe undertaken by the
Authority (8No)

» objection raised-review (3N0)

» processed after 2010-2011 period (4No).

The fourteen (14) renewal applications pending ireduthe following:
» submission of information by applicant for procegsi8No),
» additional technical investigations and data anslgsbe undertaken by the
Authority (6NO0).

Permits-

Of the thirteen (13No) applications approved fompes to drill new wells
» four (4No) were for industrial use (bauxite prodost St. Ann and block making/
St. Catherine, St. Thomas, Abattoir/ Westmoreland),
e four (4No) for domestic use (water supply; Claremdational Water
Commission, St. Ann-Sandals Resorts, St. Jamesstamese for Irwin Estate
subdivision, Kingston-Food processing),
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« three (3No) for irrigation (irrigation water suppNational Irrigation
Commission/Manchester & St. Thomas; and

e two (2No) multi-use -industrial-domestic/Kingston and domestic-irrigation/St.
Catherine.

Four (4) applications pending resulted from requiat for additional technical
investigations and data analysis to be undertakehdéAuthority.

INCREASING COMPLIANCE RATE OF LICENSEES

Increase compliance of licensees by 50% to conditiof the licences/permits as
stipulated by the Water Resources Act 1995 wasngtied utilizing a public education
campaign and notification programme. This has heenmost challenging task for the
unit with only fifty-three percent (53%) of liceree submitting abstraction/water
production data and less than thirty percent (< 3@fter quality data as stipulated by
the licence conditions and regulations.

A public awareness campaign in April 2010 was cmteld via a radio drama series
programme called “Under the Law”. The programme veaed on Thursday on
Nationwide 90FM April 1, 8, 15, 22 and 29, 2010.eTjprogramme was aired four (4)
times daily. Whilst the public education campaigised awareness of the listeners and
generated queries/responses via telephone to thieodty, there was no significant
increase in new applications submitted.

Notification of expiration and renewal of licencdsie in 2010 were dispatched in
December 2010. A total of thirty-two (32) licenseeere notified.

MAINTENANCE OF DATASETS

The unit updates the licence allocation registéhwources granted permits/licence, an
inventory of production, a list of wells and thellwecords.

Update of the licence allocation records were cetaol quarterly, the inventory of
production within 30 days of receipt of the infotioa and the well list and well records
when the information became available from fieldllwerification exercise or well
drilling reports.

The licence allocation register was updated withs@drces totalling 361 valid licences
for the period 2010-2011 and the inventory of piitiin was updated with 507 sources
(Primarily National Water Commission;, NWC submittethta for 422 unlicensed

sources).

A challenge for continuous update of the well résoand the licence allocation register
is the incompatibility and programme glitches oftware used to store and manage the
datasets. A review and upgrade of the softwardhifermanagement of datasets will be
completed in the new financial year.
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A total of 135 wells were verified in the field ngi GPS under the well verification
programme. The following hydrological basins wersited; Rio Minho basin (74No),
Rio Cobre (47No) Blue Mountain South (14No). Additally, 200 sources which were
verified in the field during 2009-2010 were chedkglited and the well lists updated.

A demonstration for the implementation of a docuhmeanagement system (DMS) using
DSPACE open source software was completed by theruNovember 2010. The DMS
will be utilized in the upcoming financial year tonvert the paper application files to
digital. This conversion will preserve paper filgstween 1960’s to present, and to allow
for optimal management of application files, retatiata and information.

INVESTIGATIONS

Major tasks and targets for the unit under thetesa‘enabling environment for the
implementation of IWRM by implementation of demandnagement and water
conservation’ wre performing technical assistance through siteestigations and
assessments including down-the-hole camera inatistics.

» Technical AssistanceThe Unit continued to provide technical assistahceugh
nineteen (19) small investigations including monitg of well drilling activities
and yield testing of wells for the public and pteasectors. One hundred and
three (103) requests for data and informatiere also provided to the public by
the unit. The newly acquired Solinst lever loadgger (which allows continuous
water level measurements during pumping/yield ngstf wells) was utilized at
the Berrydale #7 well (Noranda Bauxite) in St. Affee photos below]

Figure Jolinst lever loader logger in well for continuoysump testing
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Figure 2: Sadit lever loader logger (right) with hand held deei (left) and
laptop for data retrieval/storage (centre)

» Telelogging -The Permits and Licences Unit operates the dowrhtile video
camera, a diagnostic tool used to evaluate theitonaf wells and recommend
measures for rehabilitation in support of well apggions. A total of fourteen (14)
wells were logged totalling 798.35metres. A totifh,308,836.39 was collected
from the telelog investigations during the period.

STAFF/TRAINING

During the financial year one (1) member of theethmember staff unit retired. In
November 2010 a new member was added to the team.

Training for unit members included the use of puesdransducer in well pumping/yield
testing. This was sponsored by ALPART/Schlumbe(y¢aterloo Hydrogeologic out of
Canada).

The unit is expecting to continue these activitiethe next financial year.
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COMPUTER / GIS UNIT

WATER RESOURCES AUTHORITY MANAGEMENT INFORMATION
SYSTEM (WRAMIS)

During the period under review the Computer/GIS anhieved the following:

>

Upgrading of some support Software/Hardware, indgidhe accounting
software, anti-virus software and GIS softwareres.

Purchased, installed and configured wireless rdotenplement wireless
infrasture as an overlay to the wired network

Designed and commissioned leave entitlement softwar
Design and commissioned motor vehicle and gengpareditures software.

Purchased replacement parts which include lapttaprigaCPU power supply and
repair to the heavy duty laser printer.

Purchased New multimedia projector, fax machinealsitige dot metric printer
for the Accounts Unit .

The hydrologic Webmap database was updated to@09120 streamflow and
groundwater stations

Enable data and information from the Ministry ofaith Wastewater Treatment
Plants project (175 monitoring stations) availabl¢he public online through the
Hydrologic Webmap Database.

Settled Internet website hosting, maintenance sesvand ADSL account for
period

Flood Data Dictionary completed and upload to GPS

Produce water quality interactive maps for 10 b&sin

Improved the Licences and Permit well applicatiesegsment process and
flooding GIS map dataset by developing interacthaps to be use as a planning

tool.

Setup Facebook account and create page to highlighd Water Day 2011.
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WIRELESS INFRASTRUCT URE

With the demand for network access growing ancctst associated with installir
cables when new users are to be added to the rietmake a wireless infraucture a
must as a part of the overall network architectoreteover given an environment whi
IT budgets are constricting. The wireless layesstitated in the diagram below is no\
part of the WRA local area network (LAN) “wired”dmitecture

WebMap
> (Hydrologic
Database)
_ | SERVER
PUb“dY Vaisala (MéMan
Accessibli Floodwarning
WIRED SWITCH

WIRED SWITCH

ILE
SERVER

DOMAIN
CONTROLL

WIRELESS ACCESS

— A
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LEAVE MANAGEMENT SOFTWARE

The Unit has developed a leave management soffwvageam that gives the HR Unit a
snapshot on a daily basis and monitors the lealemb&a of all staff members as leave is
taken or an application submitted.

WATER RESOURCES AUTHORITY
LEAVE SUMMARY SHEET
YEAR 2010
January to December

LEAVE ENTITLEMENT LEAVE TAKEN BALANCE
- CASUAL o — gfnﬁ‘;r_'rofonl_ casuaL | sick | vacaTion|casual | sick | vacaTion
1|cLoRIA ABBOTT 10 10| 20 15.00| 44.00 10 3 20 a 15.00
2|rosHELLE ARCHER-JAMES 10 10| 32 20.00| 52.00 10 5 15 o 5 37.00
3|LawRrRENCE BARRETT 10 10| 23 20.00| 43.00 10 20 0 % 23.00
4|cLyDE BLAKE 10 o] 85 15.00|100.00 & 7 18 4 3 82.00
s|WILFRED CAMERON 10 o] 78 15.00| 93.00 a| de 16 1 o 77.00
s|ossournE CARTER 10 10| 19 15.00| 34.00 o G 10 10 i 24.00]
7|kEVIN CHAMBERS 10 | & 15.00| 21.00 10| 4o 15 o 6.00
8| CONSTANTINE CLARKE 10|  1of 10 15.00| 25.00 2 g 0 8 i0 25.00
g|MAUREEN CLARKE 10 10| 11 15.00| 26.25 o a 15 10| 1 11.25]
1o0/LESLIE CYRIL 10 1o 11 15.00| 26.00 3 5 1 o 21.00
11|STERLING DAVIS 10 10| 15 15.00| 30.00 o 10 10 20.00
12| CHRISENDEEN DOUGLAS 10 0| 1 15.00| 16.00 10 & 12 o 4.00
13|ERROL DOUGLAS 10 15.00| 15.00 o 0 10 1 15.00]
14| HERMINE DOWNER 10 10| 84 25.00|109.00 g a 29 2 5 80.00
i5/sHONEL DWYER 10 10| 16 20.00| 36.00 10 7 20 a 3 16.00
16/soMIA FENMELL 10| 10|12 15.00| 27.00 10 3 10 o 7 17.00
17| NATALIE FERGUSON 10 10| 18 20.00| 38.00 10 2 21 o 8 17.00
18|BASIL FERNANDEZ 10 10| 2 15.00| 17.00 4 3 14 & 7 3.00
1oaLwyn FRANCIS 10 10| 30 15.00| 45.00 & 2 9 4 8 56.00
20|ciLMOoRE FRASER 10 1o 21 15.00| 36.00 10 7 35 o 3 1.00
21|erica GENTLES 10 10| 13 15.00| z8.00 10 3 15 o 13.00]
S [ PEN—— - L - I e i . - a : A
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LEAVE ENTRY FORM

Each staff member has a leave profile form as atdit below which is filled in as the

leave application request is received.

VACATION & SICK L¥EAWVE XECORD

For bho pecisd endleo Sasras=y 1 Oecexkbar 3T, 3045
wor: R
TITLR: OPPICE ATTREDANT
DATR OF HINR: Tum FILL TIME

MAXTMTM VACATION AOTOMULATION: TATE
HRAT CHARGE ¥ ASTOM. EPFRCTIVE:

MAIINTH TACATION ENTITLED

MAXIMIM CASUAL ¥STITLED

MAXIMCM SICK RNTITLED:
*  VACATION .
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MINTEH f FSALANCE
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SUL
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LEF
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& WEG, . OF MINTIE 5 WD TH . MINTH
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nec
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SEF
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MOTOR VEHICLE AND GENERAL EXPENDITURES SOFTWARE

This program tracks fuel, groceries, repairs ameioservices purchased for the
general office and summarizes payments under theugaccounts object
(expenditure codes). The report below illustrated type of information the system

generates.

ransaciron ST | .

Expenditures

WRA Motor Vehicle & General

W ater Resources Authority REPORT
General Expenditures
WERA TOYOTA Hilux 2005 CF0628
Date  Iwoice Nuwber Ol Description Arrmt Subject
ALE2R e L ] 2504 Fcl PP TWRA_TOVOTA ke 2008
L& A0 [l fos et I35 Fud BaLI5s WA TOVOTA I 20
S5 IR |
FORMONTHENDING : Tlaw 7010
TRANSACTION WRA TOVOTAHilux 2005 CFO6IE
SUMMARY
EXPENDITURE BUDGET B
ACC. EXPENDITURE: Fi5smnas
EALANCE L R
Object Surm
O BASEEE DS

SmrtDae: 1032010 THEOUGH Ezd Daee 300532010

= -1
Toedmdn, My 1L,

(=
k=
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WATER QUALITY INTERACTIVE MAPS

The water quality interactive maps for 10 basins een producedigpublished
- Surface and ground water quality shape filesafbbasins hav been completed
and available. One of three maps of Kingston Bakowing difference of nitrate
concentration between 1980 and the period 2000-286 Bhiown here.

20 - 30 Year Difference in Concentration of Nitrate

Water
in Groundwater - Kingston Hydrologic Basin é:.’;.’.'.’;‘,ﬁf‘
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O Domestic/Public Supply Well T Jicrease inNitrate Content (118 mg/1} Unputlished
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Drainage B Decreace in Hitrats Content (76 mgA)
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MAP OF FLOOD OCCURRENCES ---TROPICAL STORM NICOLE

The Unit gathered flood data for 2010 and the imfation was used to produce the
map showing flood occurrences after the passadeopical Storm Nicole in
November of 2010. Other flood data were compiledi @ded to the database and
can now be used for flood analysis and planningelkas in future flood plain

mapping.

FLOOD OCCURENCES
2010 - TROPICAL STORM
NICOLE

Major Flood Qccurrences
2010 - Jamaica
Tropical Storm Nicole

R o)

e
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CHALLENGES

Frequent and prolong power outages causes webgerberinaccessible to the public for
long periods.

Some computers on the network are becoming obsateteannot adequately handle
the newer software.

Training needs of the unit were not addressedaltige high cost of the courses on
offer.

MEETINGS AND SEMINARS

The Authority was represented at the monthly LIG&etimgs.

The Unit participated in the annual GIS Day ad@gthosted by the LICJ at the UWI in
November 2010.

The Unit Attended and presented at the MOH Was&@&wiioject seminar on January 24,
2011

The GIS Specialist attended National Spatial Ré&hriical committee meeting at
Ministry of Agriculture Rural Physical Planning @i in January

The Systems Manager, GIS Specialist and the Sysdemmlyst attended a number of
National Spatial Plan workshops at the PegasuslHote

The GIS Specialist represented and made a presengitthe GEOSUR Seminar at the
Knutsford Court Hotel and will be attending traigiworkshop at the GEOSUR
Headquarters in Sioux Falls, South Dakota in JOi/12

ASSISTANCE TO EXTERNAL AGENCIES

The unit assisted several agencies, both publigpardte, through the provision of large
scale maps, scanning, cartographic and other Gi&ss. With the employment of a
GIS specialist we were able to respond to moréede request.

180 EXTERNAL SERVICE REQUEST
160 153
140
120
Number 100
Requests
80
- 20 57 2009
35 w2010
40 71 "
20
0 I T T T T
Gis Scan Plot
Related
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PROJECTIONS (APRIL 1, 2011- MARCH 31, 2012)

The unit is projecting that for the next finangyalr the following will be
accomplished:

Further enhancement of the capabilities of the WR&M

Make more updated data and information from theisttiy of Health
Wastewater Treatment Plants project availableagitiblic online through
the hydrologic web database

Establishing a classification of potential for Raater Harvesting of the
agricultural lands in Jamaica

Develop GIS maps identifying the established clesgéh companion
thematic maps

Develop in-house training programs in GIS and caepiechnology for
all staff

Acquisition of more GIS Tools to improve the protivity of the technical
and professional staff.
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PLANNING AND INVESTIGATION UNIT

The Planning and Investigation Unit functions unither Authority’s mandate to guide the
assessment, management and development of the'sslaater resources in a context of
an integrated framework. In this regard the uad hesponsibilities in the following
areas:

* Major Projects

* Hydrological Assessments

» Technical Assistance/ Technical Support

« Data Provision

MAJOR PROJECTS
The major projects that the unit was involved i1@02011 were:
» Aquifer Vulnerability Mapping
» Assessment of the Water Resources of the Cabaydeoldgic Basin.
» Development of a groundwater management modeleoY#ilahs River alluvium

aquifer, for assessing climate change impacts envtiter resources in the
alluvium aquifer.

* Mapping the potential for rainwater harvestingamaica
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AQUIFER VULNERABILITY MAPPING AND THE IDENTIFICATIO N OF
WATER QUALITY CONTROL ZONES.

The aim of this project is to develop a groundwaitgiormation system for the
hydrological basins across the island. It is prepogo employ the groundwater
information system to formulate aquifer protectmmmes and identify and delineate water
quality control zones within each basin. A modifERASTIC approach in conjunction
with the use of ARCVIEW was used in the mappingadifer vulnerability.

DRASTIC is a groundwater quality model for evalagtihe pollution potential of large
areas using the hydrogeologic settings of the regithis model employs a numerical
ranking system that assigns relative weights tmuarparameters that help in the
evaluation of relative groundwater vulnerabilitydmntamination. In the determination of
the vulnerability of the aquifer, the DRASTIC medlodogy include various factors such
as [ D ] Depth to water table,[ R ] Recharge (N&)] Aquifer Media,[ S ] Soil Media,[

T ] Topography (Slope),[ | ] Impact of Vadose Zared [ C | Conductivity (Hydraulic)
have been collated. Each factor has been assgneight based on its relative
significance in affecting the pollution potential.

A draft vulnerability map has been produced for ifland (Fig. 1). The map produced
outlines the areas that exhibit low, medium anchhiglnerability. The map has been
reviewed and is currently being revised.

Fig.1 Aquifer vulnerability Map of the island

Aquifer Vulnerability

Legend
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ASSESSMENT OF THE WATER RESOURCES OF THE CABARITA
HYDROLOGIC BASIN.

This project is a collaborative project betweenWIRA and the National Water
Commission (NWC) and it is aimed at assessing tag&Y\Resources of the Cabarita
Hydrologic Basin (Fig. 1). The major tasks inclugientification of water inputs,
outputs and storage; determination of groundwatfer weld and reliable streamflow;
assessment of the status of the water qualitycésteng of water sector demands,
identification of trends and relationship betwegdrblogic data and water availability.

An assessment of the water demand indicated thatdfimental Demand represented
the sector with the highest demand followed by ripai water demand, then demand
for irrigation. A review of the availability vs.etnand within this basin indicated that
there is no existing and projected water defiaitthas basin (Table 2).

Water Demand by Sector,2010

B Municipal
M Irrigation

M Environmental

Fig 2. Water Demand by Sector

Water Deman
Sector Demand Mm3/yr Percentage (%) Water Demand
Municipal 11.4 31
Irrigation 3 8
Environmental 22 60

Table 1- Sectoral Water Demand
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WMU's
of the
Cabarita
Basin Sector Demand Available Resources
Reliable Safe Percer

Muni Environ Surface Ground Total age Deficit/

cipal | Irrigation mental | Total Water Water Resourceg Surplus
Deans
Valley 4 1.1 0.4 5.5 4.1 60.4 64.5 8.5
Cabarite
River 3.8 1.9 20.6 26.3 108.8 143.5 252.3 104
New
Savannah
River 0.7 0 0.1 0.8 0.5 41.5 42 1.9
S.
Negril-
Orange
River 2.9 0 0.9 3.8 5.7 57.3 63 6.0

Units Million cubic meter/year

Table 2- Water Resources Surplus/Deficit -2010

It was noted that when the results of the watefityusampling conducted on May 2009
(Fig. 3) was compared with the IJAM Drinking Wa&tandard only five (5) surface
water sources met the IJAM Standard. These soaredscated in the Deans Valley
River Subwatershed Management Unit. The paranteaédid not meet the standard
were predominantly the pH which consistently felthe 6.3-6.9 range which is below

the lower IJAM limit of 7.
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Fig. 3 Map showing distribution of sample points May 2009

Distribution of Sample Points in relation to IJAM Standard- May 2009.
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Fig. 4: Map showing distribution of sample points -April 2010

Distribution of Sample Points in relation to [JAM Standard- April 2010.

LEGEND

@ Meets [JAM Standard

7 0 7 14 Kilometers @ Coes not meet [JAM Standard

A review of the second set of water quality resuitdpril 2010 indicated that thirty (30)
of the samples met the IJAM Water Quality Standa&dthe 30 sample sets 10 were
groundwater sources and 20 were surface wateresur@he parameters that did not
meet the IJAM Standard were pH and Manganese.
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Fig. 5 MAP showing distribution of samplgoints- November 2010

Distribution of Sample Peints in relation to [JAM Standard- November 2010.
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The third water quality results indicate that o@lgample points did not meet the IJAM
Standard. These sources were predominantly groatedwources where the level of
Manganese was higher than the upper IJAM limit.66thg/.
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DEVELOPMENT OF A GROUNDWATER MANAGEMENT MODEL OF TH E
YALLAHS RIVER ALLUVIUM AQUIFER, FOR ASSESSING CLIMA TE
CHANGE IMPACTS ON THE WATER RESOURCES IN THE AQUIFE R.

Background

UNESCO-IHP, IMET and the WRA are involved in a ajwhich seeks to assess the
water resources of the Alluvium Aquifer of the Yk River WMU and to determine the
possible impacts of climate change on these ressurc

The Alluvium Aquifer of the Yallahs WMU covers atid@ knf or slightly over 11% of
the WMU. The available water resources of the Wikiave been quantified at 82.7
Mm?3yr of which 29 Mni/yr is currently being abstracted.

The southern section of the aquifer is boundedchbycbast (Fig. ) and this is the area in
which most of the wells are located. Because isf tere is the need to determine the
safe yield of the aquifer to safeguard against guenping of the aquifer which may lead
to seawater intrusion. Due to the coastal natdirth@ aquifer, the impact of climate
change i.e. sea level rise and variability in ralinpatterns will have serious impact on
the availability of fresh water resources.

A Model using the software MODFLOW was developeditoulate the actual conditions
existing in the aquifer. Climate data, topograpf@vation, water levels, wells, boundary
conditions and aquifer parameters were enteredtitsoftware. The Model was run to
reflect steady-state conditions. A graph of tmeudated water levels can be seen in Fig.7
A graph indicating the error between the actualew#tvels and that calculated by the
model can be seen in Fig.8; the correlation caefiicis 0.89. The Model input
parameters are currently being modified to obtaetser correlation coefficient.

Fig. 6 Monitoring Network- Yallahs Basin

Topography Map- Yallahs Monitoring Points

5000

X ()
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Fig. 7 Simulated groundwater levels produced by th&fODFLOW Model
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Calculated vs. Observed Head : Steady state
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Fig. 8 Calculated vs. Observed Head- Steady Stat

Mum. of Data Points © 5
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MAPPING THE POTENTIAL FOR RAINWATER HARVESTING INJ AMAICA

The Rainwater Harvesting Project is aimed at dateng the potential to harvest rainfall
across the island. Some of the objectives incthdelevelopment of a GIS database of
RWH potential in each hydrologic basin of Jamamasklected RWH technologies
(Rooftop RWH and Surface runoff RWH) and to proviidesin level GIS database
showing RWH potential.

The approach to meeting these objectives inclujiéselproduction of a rainfall
reliability map for the island and 2) establish haoetology for mapping the rainwater
harvesting potential.

The RAINBOW software has been identified as belrggrost suitable to determine the
rainfall reliability with a 50 %, 75 % and 90% padblity (See Figures 3-5). It was
decided to use the 90% probability to calculatestioeage requirement for each of the
380 rainfall stations across the island and thenga of a storage requirement graph is
shown below (Fig. 10) with explanatory notes.
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Fig.9 Annual Rainfall Map-90% Exceedance
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Figure 10. Graph showing cumulative rainfall harvested and average rate of draw-off (in
the determination of storage requirements)

For Albert Town rainfall station in the Martha Briagdrologic basin. The trendline illustrates
average drawoff per month. The mass curve indidhtdghere is so seasonal deficit throughout
the year. As a result the largest requirementtmage is equal to the maximum drawoff rate of
15.32 mi/month. See the table below for the temporal distributbannual rainfall.

Albert Town
Honth Rainfall (mm)  Rainfall Harvested {m3) Cumulative rainfall harvested  Drawoff line | Deficit

0 0 0 0
Aol 222 2rTTER 1 2riTee 153475 12.44745
May 247 305907 2 GEET1Y 306495 280224
June i4 10.5024 3 691803 4597425 2320605
July 34 42534 4 Trazay 1299 121347
Bugust 164 205164 & 2x950 TEERETS 1732655
Septermter 3% 4724878 3 141 2373 91 9435 49 2394
October 146 182646 7 1595026 107 27325 L2.22925
Mowember k) 1.12539 i 160 6284 12259% 380304
December &6 700G £l 167 624 13792275 2a.r1zs
January 43 61299 10 177638 15622475 205164
February BE 52066 1 182 0208 16867225 1344825
March 15 18765 12 182897 183 897 0

Table 3. Calculation of Storage Requirement for &ypical household of 5.
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HYDROLOGICAL ASSESSMENTS
The Unit conducted hydrological assessments fdr pavate and public sector agencies

Organization

Description of Task/Reques

Governmer Hydrological assessment of the Appleton Sp— St. Jame:
Governmer Hydrological investigation of springs at GuttendaNVales Pon~ St. Jame
Governmen Hydrogeological assessment of the Colbeck ladc- St. Catherin
Conduct hydrogeological assessment of the Marimmihal Replacment
Governmer Well- Proposed source for the Longville Housing Scf
Hydrological assessment of springs at Maybotk@mger Hill- St.
Governmen Elizabett
Hydrogeological assessment of a well at Frieim- St. Elizabet
Governmer
Governmer Hydrogedogical assessment of The Caymanas \ St. Catherin
Governmer Hydrogeological assessment of the Cotton TreleVdakefield Well— St.
Catherini
Governmer Water Resources Development option to determinatarvgource to irrigal
field at Grenfield - Trelawny
Governmer Hydrogeological investigation into the cause obfling at Lime Ha- St. Anr
Governmer Hydrological investigation of the Nodewood Spr- St. Jame
Governmer Hydrological investigation of surface sources at€&®ood/Back Hill- Portlanc
Governmer Hydrogeological assessment of Mile G- Mancheste
Government Hydropower feasibility studies of the Great RivBt- James
Government Hydrological investigation of a spring at FreelH8t. Ann
Governmer Hydrologica investigation of a well at Lydfo- St. Anr
Governmer Hydrogeological investigation and well siting apper- St. Elizabett
Governmer Hydrological assessment to determine the relighilita spring at White He-
St. Thomas
Hydrogeoloical investigation of groundwater resources to sppgHousing
Government Development at Longville Park- Clarendon
Governmer Hydrogeological investigation of the Coolshade 8g- St. Ann
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Hydrological Assessments 2010/2011 continued

Organization

Description of Task/Reques

Private Hydrological assessment of a spring at Cave Valégstmoreland

Private Hydrological assessment of a spring at Shettlew8bdlames
Hydrological investigation of spring sources at MbRosser/Ewartc- St.

Private Catherine

Private Well investigation at Escher- St. Mary

Private Hydrological assessment of springs at AccompeBf James
Hydrological investigation of spring sources at MbRosser/Ewartc- St.

Private Catherine

Private Hydrological investigation cgroundwater resources in the vicinity of
Minho- Clarendon.
Hydrogeological assessment in the vicinity of péarHal- St. Mary

Private

Private Hydrogeologcal information for Mango Valle- St. Mary

Private Hydrological assessment of a sprinGarland- St. Jame
Hydrogeological assessment to investigate theellipg of water at Nev

Private Bowens -Clarendon

Private Hydrogeologcal assessment to investigate the upwelling of matt8ull Bay-
St. Thomas

Private Hydrological assessment a spring at Montpeli- St. Jame

Private Hydrological assessment of a spring at Readingahe

Private Hydrological investigation of a spring at Rowlaridkl- St. Thoma
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TECHNICAL ASSISTANCE/ TECHNICAL SUPPORT

The Unit offered Technical assistance/ Technicgp®ut to several government agencies and
private sector organizations in support of natiodevelopment. Some of the investigations
required a long-term support from the WRA staffeTunit responded to seventy-one (71) such
requests. It must be noted that there has beemnsistent increase in requests from the
National Housing Trust and the Rural Water Supptyd. lLwhere these organizations have
requested the WRA'’s input in determining the fedigjbof establishing housing developments

and identifying potential abstraction sites

Governmen Provided hydrogeological information for a proposedsing
development site at Salisbury- St. Mary

Governmer Provided hydrogeological information for a proposedsing
development site at Hodges- St. Elizabeth

Governmen Provided hydrogeological information for a proposedsing
development site at Robins River- St. Mary

Governmen Provided hydrogeological information for a proposedsing
development site at Merrywood/Top Hill- Trelawny

Governmer Provided hydrogeological information for a proposedsing
development site at Robins River- Westmoreland

Governmen Provided hydrogeological information for a proposedsing
development site at Corletts Road — St. Catherine

Governmen Provided hydrogeological information for a proposedsing
development site at Caswell Farm, Cremona andBt6Aswick
Avenue-— St. Catherine

Governmer Provided hydrogeological information for a proposedsing
development site at 27 Jobs Lane — St. Catherine
Provided hydrogeological information for a proposedsing

Government development site at Crooked River — St. Catherine

Governmen Provided hydrogeological information for a proposedsing
development site at Gibraltar — St. Mary

Government Provided hydrogeological information for a proposedsing
development site at Seville Tenement — St. Ann

Governmen Provided hydrogeological information for a proposedsing
development site at Angels 1-St. Catherine

Governmen Provided hydrogeological information for a proposedsing
development site at Vanzie Lands — Trelawny

Governmen Provided hydrogeological information for a proposedsing
development site at 25 Penwood Road —St. Andrew

Governmen Provided hydrogeological information for a proposedsing
development site at Pemberton Valley- St.Mary

Governmen Provided hydrogeological information for a proposedsing
development site at Rosetown- St. Andrew

Governmen Provided hydrogeogical information for a proposed hous
development site at Whitehall- Westmoreland

Governmer Provided hydrogeological information for a proposedsing
development site at Snow Hill- Portland
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Governmer Provided hydrogeological information fc proposed housin
development site at Crooked River — St. Catherine

Governmer Provided hydrogeological information for a proposedsing
development site at Pemberton Valley- St. Mary

Governmer Provided hydrogeological information for a propc housing
development site at Dundee- Trelawny

Governmer Provided hydrogeological information for a proposedsing
development site at Angels 1-St. Catherine

Governmen Provided hydrogeological information for a proposedsing
development site at 25 Penwood Road —St. Andrew

Governmen Provided hydrogeological information for a proposedsing
development site at Pemberton Valley- St.Mary

Governmen Provided hydrogeological information for a proposedsing
development site at Rosetown- St. Andrew

Private Provided hydrogeological information in the vicingf Sandal-
Montego Bay, St.James

Private Provided hydrogeological information for a propostalising
Development at Balaclava- St. Elizabeth.

Governmer Provided hydrogeologicinformation for a proposed housi
development site at Hartfield and Ironshore- &inds

Governmer Provided hydrogeological information for a proposedsing
development site at Green Park — Clarendon

Governmer Provided hydrogeological informan for a proposed housir
development site at Longville Phase IV- Clarendon

Governmen Provided hydrogeological information for a proposedsing
development site at Jobs Lane- St. Catherine

Governmen Provided hydrogeological information for a prised housin
development site at Whitewing- St. Andrew

Governmen Provided hydrogeological information for a proposedsing
development site at Bottom Pen- St. James

Governmen Provided hydrogeological information for a proposedsing
development site at Canterberry- St. James

Governmen Provided hydrogeological information for a proposedsing
development site at Saltspring- St. James

Governmen Provided hydrogeological information for a proposedsing
development site at Angels #1- St. Catherine

Governmen Provided hydrogeological information for a proposedsing
development site at Seville- St. Ann

Governmen Provided hydrogeological information for a proposediing
development site at 28 Penwood Road- Kingston

Governmen Provided hydrogeological information for a proposedising
development site at Vanzie Land- Trelawny

Governmen Provided hydrogeological information for a proposedsing
development site at Crooked River Caswell FantnC8&therine

Governmer Provide information such as water level, water qualiggdrogeology
etc for input into a proposed Parish Developméguh For St. Thomas

Governmen Provided hydrogeological information for a proposedsing
development site at Gibraltar — St. Mary

Govenment Provided hydrogeological information for a proposedsing
development site at Spanish Village- St. Catherine
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Governmen Provided hydrogeological information for a proposedsing
development site at Whitehall- Westmoreland

Governmer Provided hydrogeological information for a proposed MarPark ir
Ocho Rios- St. Ann.

Governmer Provided hydrogeological information for Sheckles- Clarendor

Governmer Provided hydrogeological information for Port Rogald Kingstor

Governmer Provided data on wells in the vicinity of Cayma- St. Catherine an
its Environs.

Governmer Provided hydrogeological information for on the Wak Well in St
Catherine

Governmen Provided hydrogeological information for a proposedising
development site at Salisbury- St. Mary

Governmer Provided hydrogeological information for a proposedising
development site at Hodges- St. Elizabeth

Governmen Provided hydrogeological information for a proposedising
development site at Robins River- St. Mary

Governmen Provided hydrogeological information for a proposedising
development site at Merrywood/Top Hill- Trelawny

Governmer Provided hydrogeological information for a proposedising
development site at Robins River- Westmoreland

Governmet Provided hydrogeological information for a proposedising
development site at Corletts Road — St. Catherine

Governmen Provided hydrogeological information for a proposedising
development site at Caswell Farm, Cremona andBt6édswick
Avenue— St. Catherine

Governmer Provided hydrogeological information for a proposedising
development site at 27 Jobs Lane — St. Catherine
Provided hydrogeological information for a proposedising

Government development site at Crooked River — St. Catherine

Governmen Provided hydrogeological information for a proposedising
development site at Gibraltar — St. Mary

Government Provided hydrogeological information for a proposedising
development site at Seville Tenement — St. Ann

Governmer Provided hydrogeological information for a proposedising
development site at Angels 1-St. Catherine

Governmen Provided hydrogeological information for a proposedising
development site at Vanzie Lands — Trelawny

Private Provided hydrogeolocal information for Spanish TowRoac and its
Environs.

Private Provided Hydrogeological information for sectiorisst. Catherine
Kingston and Manchester.

Private Provided water level and water quality data on svellSt. Thoma

Private Provided hyrogeological information for a property on 89 Halfy
Tree Road- St. Andrew

Private Provided hydrogeological information for a proposedelopment sit

at Mezgar Content -St. Thomas
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Private Provided hydrogeological information for a propestyHagey Park
Road- St. Andrew

Private Provided hydrogeological information for Marcus @ar Drive area o
Kingston

Private Provided hydrogeological information for Spanistwh- St. Catherin

Private Provided hydrogeological information for a propedtyMango Valle-
St. Mary

DATA PROVISION
The unit responded to three (3) requests for hgdioldata. The requests were from government and

private agencies. The table below summarizes tteetbat was made available.

Governmer Provided data on wells the vicinity of Cayman¢ St. Catherine and i
Environs.

Governmer Provided hydrogeological information for on the Wak Well in St
Catherine

Private Provided water level and water quality data on svigllSt. Thoma

Members of the Planning and InvestigationtUni

Front-n

7 3y ¥ ¥ . 4
ella Graham-Unit Head; Shonel Dwged Anika Sutherland.

e i

Back-Geoffrey Marshall, Michael Wilson andrizdd Hardware
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WATER QUALITY AND ENVIRONMENT UNIT
REVIEW OF ENVIRONMENTAL PERMIT APPLICATIONS

The Unit continues to pursue the objective of primg water quality by reducing the risk of
contamination which could be caused by developnaetivities. As one of theommenting
agenciesin the development application review process, \Wegter Quality and Environment
Unit, received, reviewed and commented on a tofalthwee hundred and eight (308)
development applications during this year. Of tibial number of applications received, 92%
(284) were reviewed and comments dispatched witt@nrequisite thirty (30) day period.

The Unit continues to be constrained by the hunegource limitations; however our role in the
development application review process is deemegriarity and treated as such. The
consequence is that other projects/ programmeshwshiould be advanced by the Unit have
either progressed very slowly or have been deferred

BAUXITE ALUMINA INDUSTRY — SHUT DOWN MODE

At the start of this period, operations at threeb@uxite/alumina processing plants across the
island were shut down. An inter-agency committes e&tablished to oversee and guide the
process and activities associated with the clogared. The Unit was directly involved with the
Environmental Monitoring Group which had resporigipfor ensuring that personnel, operating
procedures and necessary resources were put i tolgcoperly monitor and manage waste
disposal facilities, during the shut down phaseutitd@ monitoring of ground and surface water
quality and effluent containment systems (i.e. dakes and effluent holding ponds) was a
requirement. The management strategy for repoantgmonitoring during rainy periods was
also reviewed in preparation for the rainy seasons.

One of the three alumina plants, Ewarton Workspered during this year; consequently
several meetings were convened to brief and fanzéahe new staff of the alumina company
with the environmental management procedures/remants.

TROPICAL STORM NICOLE - WATER POLLUTION ISSUES

During heavy rainfall events, factories/facilitibich operate open wastewater holding ponds
are faced with the challenge of maintaining levkow the designed spillways. Often the
holding ponds overflow and the effluent reportsittkholes, rivers and gullies. The threat is
contamination of both ground and surface wateruess, threatening the integrity of domestic
water supply sources and aquatic ecosystems.

During the months of September and October 2018/\hmins associated with Tropical Storms
Nicole created several water pollution incidentbaixite/alumina facilities and rum distilleries.

The primary pollutant from alumina plants is caustifluent and caustic red mud, characterized
by high pH >10.5 units (alkaline) and high sodiuomeentrations > 5,000mg/l. The high pH in
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river systems can lead to fish kills. High pH isalnacceptable for drinking water treatment
plants.

Dunder is a brown liquid organic waste of very hggtength, generated from the rum distillery
process. It is characterized by a pungent odomdreh released into ground or surface waters,
reduces oxygen levels in receiving waters and a#eanlts in fish kills or degraded aquatic
ecosystems.

For each facility/factory, there are establisheditawing and reporting procedures aimed at
ensuring that all relevant regulatory agenciesrdo¥med, the level of impact is assessed and
appropriate mitigation measures are institutedtimaly manner.

For the Rio Cobre Basin the Unit was instrumentalmonitoring the relevant sites at the
Windalco Ewarton Works, evaluating the status & wWaste ponds, recommending mitigation
strategies to minimize the negative impacts, asl wel communicating with the relevant
downstream users including the National Water Caaion (NWC) and National Irrigation
Commission (NIC). Through effective communicatiomdatimely updates to all key
stakeholders, the impact of the pollution incidemts domestic supplies was minimal.
Representatives of the Unit attended several ngetio address the related issues: meetings
were held with regulatory agencies, the politidaéctorate, the alumina and rum industries and
the affected communities.

Alumina Plant at Jamalco, Hayes, Clarendon

Caustic effluent from the Storm Lake (see phot@bgloverflowed via the designed spill-way
and entered the Webbers Gully, which flows to tieNinho.

The Rio Minho River into which the Webbers Gullgvils was in spate (high flows) at the time
resulting in significant dilution of the contamirtanAs such the tests and observation of the river
system suggested no evident negative impact.

Storm Lake:
Stores caustic contaminated
runoff water emanating from
within the Jamalco alumina
plant, Hayes, Clarendon

Photo taken- Oct 2, 2010
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Storm Lake:
Showing spill-way with
significant free board at the time
the photograph was taken —
Oct 2, 2010

Rio Minho was experiencing
high flow contributing to
dilution of the wastewater.

e

% % "é""i:‘;d”
Photo taken- Oct 2, 2010

Alumina Plant at Windalco Kirkvine, Manchester

Caustic effluent escaped from a small holding p(eakst Pond), flowed out of the plant site,
across the main road to Shooters Hill and into&gile in the Content community.

Quick action was taken by Windalco to stop thisapgcof effluent. The pond was pumped to
reduce water levels and a berm constructed to hlezkutflow.

Alumina Plant at Windalco Ewarton, St Catherine

The Effluent Holding Pond that collects caustidwefht runoff from the drying beds at the Mud
Stacking and Drying site at Ewarton Works overtapghee spillway, releasing caustic effluent to
the Old John and Byndloss Gullies which drain s o Cobre. The NWC Spanish Town
Water Treatment plant is located down gradienhis site and receives water from the National
Irrigation Commission’s (NIC) main canal below tR@® Cobre diversion dam. The farmers and
other users of irrigation water from the NIC cawale also at risk from this incident.

Caustic Effluent in the Holding Pond at Ewarton W&rCharlemont, St Catherine
Exceeds its holding capacity and overflows viagpiélway.

Sand bags used to obstruct flow through the spjllwa

Photo taken October 2010
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In response to the pollution incident, several mgst were convened to discuss the short,
medium and long term plans of Windalco for managamgl containing its wastewater and
reducing the likelihood of pollution incidents. Taate, despite these meetings, an effective
strategy for containing wastewater during expectEdy seasons has not been proposed or
implemented. The reasons sited are cost factors slodt term planning horizons of the
company.

Another Contaminated Wastewater Stream from Ewaktamina Plant flows through
Jericho, St Catherine. The contaminated streamiigldiluted by Windalco’s

Well water as it flows toward the Rio Cobre.

Photo taken October 2010

Alumina Plant at Alpart, Nain, St Elizabeth

September 30, 2010 when contacted by governmeulategs, Alpart advised of breaches which
had occurred at two sections of their waste containt system; the Collection Basin and the
Western Expansion of the mud lake. The CollecBasin overflowed near the spillway,
releasing effluent which flowed to a sinkhole.

The requisite sampling of designated monitoringswelhs not conducted and Alpart was
instructed to effect monitoring including samplioigmonitor wells immediately.
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Collection Basin at Alpart, Nain St Elizabeth

Photo taken- Oct 2, 2010

Collection Basin at Point of Breach

Sand bags used
block outflow of
effluent from the
Collection Basir

P N s
- X - ‘

Photo taken- October 2, 2010
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Rum Distillery at Appleton, St Elizabeth

As far back as 2001, the Water Resources Authadiysed that the Nassau Valley, the area in
which Appleton Rum Distillery and the dunder holglimonds are located, is a natural flood plain
for the rivers which flow through it; Black Rivemd One Eye River and as such, open
wastewater ponds and high strength organic wagbéedpto cane fields, would present an
unacceptably high risk of contamination of wategougces. The rains during this year, again,
highlighted the pollution risk associated with thalnerability of this area to flooding. The
dunder ponds were observed to overflow on two sgparccasions during this year. The second
incident resulted in extensive flooding of the emntrea around the holding ponds, as the rivers
overtopped their banks and for several days the\ses inundated.

Dunder Ponds xceed Design Holing Capacity ant Bpithe Environment
Photo Taken July 2010

Dunder Holding Pond Full & Overflowing

Photo taken- October 2, 010
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Dunder Holding Pond Overflowing

Flooded open are
around holding pond.
Dunder spreads into this
body of standing water.

= Dunder flowing out o
._ the holding pond

‘ Dunder Holding
| Ponds.

Surrounding
area completed
floodec

Photos taken- Oct 2, 2010
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Tanker trucks were used to draw down the levehefwastewater in the pond and the dunder
was transported to the New Yarmouth rum distilleryClarendon and stored in the newly
constructed wastewater (dunder) holding ponds.

On the instruction of the Office of the Prime Mieiis a permit was issued to Appleton for the
construction of two new dunder holding ponds at lafgm and a license to discharge untreated
dunder to the canefields (referred to as fertgation). Further, a decision was taken during this
year to establish what is referred to as the Sagaréndustry Regulatory Committee comprised
of eleven (11) agencies (SIRI, NEPA, RADA, PCA, NWERA, EHU, NLA, RPPD, EMD/OPM
and Spirits Pool Association SPA). The Draft TewhfRkeference indicates that this committee
is expected to be the primary oversight body foe thdustry, with functions including
monitoring sugar factories and rum distilleriessessment of impacts, providing technical
guidance, preparing progress reports, providinghie shooting options and others. During the
fourth quarter, the committee has met four (4) §raad several subcommittees/working groups
have been named to address areas including Land&&ming, Waste Management, Policy,
Research and Compliance.

It is interesting to note that the sector beingutagd by this committee is also a member of this
committee and acts as Chair of one of the workiraygs. Concern was expressed by WRA to
NEPA regarding the conflict of interest.

Sugar Factory at Appleton, St Elizabeth

Approximately eight (8) cane wash ponds are contttlbehind the sugar factory and designed
to effect some level of treatment of wastewateregated by the sugar factory. Several of these
ponds have been completed inundated by the ovefftuw the Black River and there is no
distinction between the river and the holding por{8gse photo below showing a single body of
water spread over a large area, including the czldsj.

Several Cane
Wash Ponds
Behind Sugar
Factory at
Appleton
Completely
Inundated by
overflow from
Black River

Photo taken October 2, 2010
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MOUNT ROSSER MUD LAKE CLOSURE PROJECT

The Mt Rosser Red Mud Lake, an abandoned wastaiooment facility of the alumina plant at
Ewarton, is to be formally closed as a waste soiafg. As such an environmental permit was
obtained and work to close the facility commenced.

The Unit was integral in the development of guidedi, standards and monitoring programmes
related to the closure of the Mt Rosser Waste Qamiant Facility and during this year several
meetings and site visits were conducted to momitptihe closure activities and assess the impact
of the activities on ground and surface water dyali

Generally, the closure activities have been praingswell and the company (Rio Tinto Alcan)
has adhered to the established guidelines, momit@md reporting requirements.

Mt Rosser Mud Lake, St Catherine- Effluent Levetmitihue to Fall Exposing More Mud

Photo taken April 2011
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Mt Rosser Mud Lake, St Catherine

Islands
emerge and
expand as
effluent
levels fall
within the
Mt Rosser
mud lake

Photo taken April 2011
ALPART MUD LAKE CLOSURE PROJECT

Through several written communications, the Auttyonias been insisting that the work related
to closure of the abandoned red mud pond and atlaste containment facilities at Alpart
commence, as closure work has been long overduendp this year, there were further
technical reviews of Closure Plans, which were joesly deemed unsatisfactory in terms of the
approach being proposed by the company. The Umitiraged to attend several meetings to
highlight the inadequacies of the plan and to préss agreement on appropriate i.e.
environmentally sound closure. Coming out of theetimgs there was some agreement on the
way forward and some closure activity/work has camoed.

The Unit continues to participate in the review amshitoring of the closure activities.

TERTIARY (TREATMENT OF SEWAGE) ZONES- A WATER QUAL ITY
PROTECTION STRATEGY

One of the more significant threats to the qualityamaica’s freshwater (ground and surface
waters) as well as coastal marine waters, is thégquate treatment and disposal of sewage.

Onsite sewage systems are by far the most commams& sewage disposal in Jamaica, as
approximately 82% of the population treats and aisg of sewage via onsite systems. Central
sewage will remain impractical due to the econorficghe vast majority of the population for
several years to come. Therefore, efforts to addties problem must include the 82% of the
population served by onsite sewage systems.
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Before the 1990s, onsite sewage systems in Jamgaally provided primary level treatment
and the methods of treatment were limited to ap@gdt®n pits b) a combination of septic tank
followed by absorption pit for homes with piped araand c) dry pit latrines for homes without
piped water. In several areas across the islaedetprimary level treatment systems, absorption
pits in particular, have been deemed inadequateéhrmprotection of drinking water sources,
springs/streams and groundwater quality and evastabmarine water quality.

In an effort to reduce the risk of water contamrats well as the risk to public health, a higher
level of sewage treatment, (i.e. tertiary) is benegommended in designated areas. These
designated areas are being referred to as terargs.

During this year the Unit continued to research ardmine several methods and approaches
used to delineate these spatial units/zones, amdnenced the application of a methodology for
establishing zones designated as requiring thériezd of sewage to the tertiary level.

This proposed water quality protection strategyess that for any new development

a) which has water closets (i.e. piped water supptpéobuilding/toilets)
b) which generates sewage to be disposed of onsiie; an
c) which is located within designated tertiary zone

sewage should be treated to the tertiary level.

Work continued with developing tertiary zone maps $t Catherine and Kingston and St
Andrew, however not much progress was made dubetdhhtiman resource limitations and the
priority given to the review of development applioas.
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DATA COLLECTION AND RESOURCE MANAGEMENT UNIT

The objective of the Data and Resource Managemaeitt i) to provide timely and accurate
hydrological data to guide decisions with regardhi® allocation, conservation and protection of
the island’s water resources as well as to mitigaampact of flood disasters and droughts.

The primary responsibilities of the Unit are addafs:

a) To collect, analyze, compile, store and dissemihgtirological data

b) To monitor the status of the island’s surface amadigdwater resources

c) To update and maintain an accurate and reliableolygical database

d) To maintain the national hydrometric network

e) To monitor and report on extreme hydrological esexnich as floods and droughts

The Unit was involved in the following activitiesidng the financial year 2010/2011:

v The Routine monitoring of surface and groundwatetan normal and extreme conditions
The Maintenance, rehabilitation, upgrade and expansf the national hydrometric
network

Improved licensing and control of water resources

Response to requests for data and technical asststa

Response to requests for technical training andattinal support

Strengthening technical capabilities through subgpecific training

Participation in local/international seminars/wdrips/conferences

Celebration of special water/environment days

Flood Warning Projects.

AN
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ROUTINE MONITORING OF SURFACE AND GROUND WATER UNDER NORMAL AND
EXTREME CONDITIONS

The WRA, through its Data and Resource Managemait onitors the island’s surface and
groundwater resources with monthly visits to eadmitoring point (stream gauging stations and
monitoring wells) under both normal and extremerbjapical conditions. During extreme
hydrological conditions, temporary monitoring paimay be introduced and the frequency of
monitoring may be increased at these temporary toamg points as well as at permanent
monitoring points to capture data for the analgéithe hydrological event and to advise the
government and the general public as to the stdtthe event.
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In addition to the monitoring of the surface andugrd water resources, the WRA monitors
nineteen (19) rainfall stations and seven (7) FM@ining Systems across the island. The
network of rainfall stations monitored by the WRAlIWe increased as soon as funds are
available. The intention is to have at least @iefall intensity station in each of the 26
Watershed Management Units (WMUS) covering thenisla

Monitoring activities are organized into three nmoring areas as shown in Table (a). Three
teams comprising 12 technicians carried out routieaitoring activities across the island
including the processing and computerization ofdat. With respect to surface water
monitoring, the teams were assisted by fifty-si&)(®cal observers who read staff gauges daily
where there are no automatic/recording gaugingostat The information collected by the local
observers provide vital information on the dailgvils of the rivers. An additional five (5)
temporary local observers were employed over ageai 2 to 4 months to assist in the
monitoring of flooding in western Jamaica assodiat@h Tropical Depression (TD) #16 which
later became Tropical Storm Nicole.

Table (a)

Monitoring Areas and Hydrometric Network

Groundwat | Rainfa
Monitorin Stre_am Floyv er I FIoo_d
g Areas Parishes Gauging Stations | onitoring | Gauge Warning
(+ Spot Measurements) Systems
Wells S
St. Catherine,
Area 1 Clarendon, St. Ann 22(+14) 135 g )
Manchester
St. Elizabeth,
Westmoreland,
Area 2 Hanover, St. James, 32 (+2) 87 6 1
Trelawny
St. Thomas, St.
Ann, Kingston &
Area 3 St. Andrew, St. 34 (+22) 55 5 4
Mary, Portland
JAMAICA 88 (+38) 277 19 7

The performance of the Data and Resource Managddmehis summarized in Table (b). The
table shows that the Unit was on target in itsagfwater and groundwater monitoring activities
missing its surface water performance target by @b and exceeding its groundwater
performance target by 7%. Computations of the ahpages (tables of computed daily
streamflow from automatic gauging stations) werewdarget at 55%. This was primarily due
to time spent by staff responding to the impactBf#16 on the hydrometric network and
monitoring activities. As shown in the table, Bsd than 15 high flow measurements were done
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across the island with 5 of those measurementglieenhighest flow ever recorded at some of
the stations.

Table (b)

Unit’s performance in the collection and processing of hydrological data

Activities Annual targets Plerrll;lc;::r;lg rrlce Achievement
Surface Water Monitoring
Streaflow measurements 1536 (100%) | 1307 (85%) 1296 (84%
High flow measurements* 15
Annual pages 1056 (100%) 898 (85%) (581) 55%
Computerization 581
Groundwater Monitoring
Water level measurements 3336 (100%) 2836 (85%) 3065 (92%)
Computerization 3065

* All achieved after the passage of Tropical Depi@s #16 which later developed into Tropical
Storm Nicole

Rains associated with Tropical Depression (TD) whé&h later developed into Tropical Storm
Nicole affected the entire island in September/Get®010. The western part of the island was
the worst affected with flooding in several comntigsi in St. James, Hanover, Westmoreland
and St. Elizabeth. Some of the worst affected camues were Chigwell, Forest, Pearces
Village, New Market and New River.

The flood rains associated with TD #16 severely aiged or destroyed a number of our gauging
stations. Several staff gauges were also washey. aklzoto 1 below shows damage done to the
gauging station at Blakes Bridge on the Wag WateeiRn St. Mary.

The WRA also carried out extensive monitoring obfling across Jamaica which included
surveying of water levels, mapping of flood extegtis Photos 2 and 3 show flood levels being
monitored in Pedro River, St. Ann and water lewsdmg surveyed in New Market, St. Elizabeth
respectively. Map 1 shows flood extent maps foig@kll, Forest and Pearces River in Hanover
that was done. Updates were provided to the gepebdic through presentations, press
releases, radio and television interviews and decuaries produced by media houses.
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Photo 1: Damaged gauging station at Blakes Bridge on thg Water River in St. Mary

Photo 2: Pedro River Community Flood Gauges
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Photo 3: Officers surveying water levels in New Market
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Map 1: Flood maps produced by the WRA for Chigwell, Foeexd Pearces Village in Hanover
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The upgrading of the Rio Cobre Flood Warning Systerstill experiencing problems and the
WRA is working with Vaisala Inc. to rectify the golem in the shortest possible time. The
WRA had received funding under Capital A budgeupgrade the Rio Cobre Flood Warning
System. A competitive bidding process was undertand the contract was awarded to Vaisala
Inc. from Finland with offices in the USA. The egaient was delivered and installed in March
2010 but the system has failed to operate in afaatory manner. The WRA continues to press
for a solution with Vaisala.

CARIB-HYCOS PROJECT

The Carib-HYCOS project is to create a networktafisns within the Caribbean that are
feeding real time hydrologic data/information istoegional database held at the IRD in
Martinique and accessible via the internet. Jamiai@ signatory under the project and is
expected to benefit from an upgrade of some dfytrometric stations as well as new
hydrometric database software. The project is fdrimethe EU and the French Government.

The Hydrological database software was installethenWVRA'’s server and provided training to
WRA'’s computer unit in the installation of the dadae and access to the software on designated
work stations. The installation was completed ®/WRA’s computer unit. The WRA'’s current
database files which are managed in another sadtau@ being reconfigured for compatibility

with the newly installed software. Three officersl attend training in the use of the database in
April 2011 in Barbados. Upgrading of stations #émelreconfigured database are expected to be
completed in the 2011-2012 financial year.

REQUESTS FOR DATA AND TECHNICAL ASSISTANCE

The unit received and responded to approximatelgtaen (19) requests for data, information,
and technical assistance. Details of the someeofauests are presented in Table (c).

REHABILITATION, UPGRADE AND EXPANSION OF THE NATIONAL HYDROMETRIC
NETWORK

There was no budgetary support for Capital A projects for the 2010-2011 financial year. A
limited allocation of funds, from income generation activities, was provided for the
construction of six rain gauges across the island however permission to build at the
proposed sites has not yet been received from several of the property owners.

iNVESTIGATION OF LONG-TERM TRENDS IN HYDROLOGICAL D ATA

Long term trends are evaluated via monthly bulkeplaced on the Authority’s web site for 26
rivers and 178 wells.
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Table (c)
Requests for data, information and technical assistance
Nature of

Organisation request Description

water levels and abstraction rates Kingston wells
UWI data request (Mandal-UWw1)
SRC data request rainfall data St. Elizabeth (SRC)

shape files for Temple Hall (Andrew Edwards-
Student (UWI) | data request UWI-Sustainable Development MSc. Programme)

AF Engineering

data request

Pepper NWC well data

St. Ann

Constituency technical site investigation Twickenham spring (Spicy Hill
Office assistance Spring), St. Ann by constituency office
logger data martha brae Martha Brae (CEAC
CEAC data request Solutions)
technical
NWC assistance site investigation Crystal Springs (NWC)
technical site investigation Irwin, St. James (Loxley
Loxley Jownson | assistance Johnson)
technical site investigation installationof flood gates at Rio
ODPEM assistance Cobre
Student
(UTECH) data request rainfall Grove (Nicholas Dell-UTECH)
NIC data request Yallahs at Easington streamflow (NIC)
technical support to UWI student, streamflow/survey Port
Student (UWI) | assistance Maria (Outram River)
technical hydro map for Goshen area for (NWA Lorette
NWA assistance Scarborough)
technical attend commissioning of Hopewell well in St.
MoWH assistance Elizabeth (Ministry)
technical support in surveying area for construction of
PCJ assistance hydroelectric plant at Great River (PCJ)
educational
MGD support workshop organized by MGD in Yallahs area
educational educational support in relation to Drivers River
NEPA support watershed
educational
CIMH support training in hydrometry and data computations
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REQUESTS FOR TECHNICAL TRAINING AND EDUCATIONAL SUPPORT

The WRA hosted the Caribbean Institute for Meteorology and Hydrology (CIMH) lecturers
(2No) and students (2No) for 2 weeks practical training in hydrometry and data
computations and quality assurance testing. This is an ongoing collaboration between the
WRA and the CIMH whereby, at the request of the CIMH, the WRA provides practical
training to its students in streamflow measurement and data processing and computations.
The WRA is also working closely with the CIMH in their efforts to develop early warning
systems for the region.

The Unit also responded to the following requestsetiucational support:

v' World Water Day Activities
v' ODPEM’s Hurricane Awareness Week
v GIS Day activities at WRA

PARTICIPATION IN LOCAL/INTERNATIONAL
SEMINARS/WORKSHOPS/CONFERENCES

One officer attended meetings in Marseille and Geneva in relation to the tender for the
database software under the Carib-HYCOS project.
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DOCUMENTATION CENTRE

The WRA'’s Document Centre/Library is home to ovB0@ books and journals. The Document
Centre is a member of the Scientific and Technifirmation Network (STIN) and the Library
and Information Association of Jamaica (LIAJA).

The main objective of the Doc Centre is to acquarel disseminate current and relevant
information in the appropriate format in a timelammer to assist in making informed decisions.
In 2010 the services of the Doc Centre were acdebsestaff, students, researchers and
consultants, both locally and overseas. The reguestised on general water related issues but
were more biased towards flooding and water palfutiNot only was the Doc Centre able to
respond to walk in clients but also to request®ivad via email and telephone. Email and
telephone requests were facilitated by digitizimgimation previously available in hard copies.

The year also saw the continuation of the driveaee the Doc Centre catalogue automated and
available on the Authority’s website. In this regjaomver 1300 publications were accessioned and
added to the WINISIS database. Financial constaiuttailed the purchase of new publications
however, 18 new publications were received inclgdin historical publication from 1927 given
as a gift to the Managing Director.

The Doc Centre also participated in a number ofiletibns across the island in a quest to
increase awareness of the organization. Three nesteqs were created and while no new
brochures were created over 600 brochures wenebditgd.

In assisting with the development of trained ligrarofessionals the Doc Centre provided an
internship and training for one student from thewvdrsity of the West Indies, Department of
Library and Information Studies for six (6) weeks
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ADMINISTRATION AND HUMAN RESOURCE DEVELOPMENT
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ADMINISTRATION
Staff Promotions

The following staff promotions were made effectddeApril 2010.

Name of Officer Present Position New Position

Michael Wilson Assistant Hydrologist Hydrologist

Horace Roper Assistant Hydrologist Senior Assistiydrologist
Paul Henderson Senior Technical Assistant Assisigdtologist
Steve-Dale Hudson Technical Assistant Senior Teehhissistant
Mrs Charmaine James Senior Secretary Executivetegr

Effective 7 June 2010 Mrs Colene Pitter-Mignott ywasmoted to the position of Office
Manager. Mrs Mignott was formerly assigned to tlee@dunts Department.

Increase in Health Insurance Premiums

Effective 01 August 2010 Sagicor, the health insoeacarrier, increased the rates for premiums
by 38% despite a low use factor. The Authority’®l8sr met and after discussion with Sagicor
the rates were lowered and the increased cap@dat Staff was informed and some persons
choose to reduce or remove their dependents goldhedue to affordability.

Procurement Committee

Effective 03 June 2010 a new Procurement Commiteeeappointed due to the retirement of
two members of staff from the WRA who were memlodrihe Procurement Committee. The
new committee members are:

* Mr Gilmore Fraser---------- Chairperson

* Mrs Colene Pitter-Mignott

* Mr Lawrence Barrett

* Mr Wilfred Cameron

* Miss Carmela Spence

* Miss Gloria Williams----Secretary to the Committee
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Governor General’s Award

Mr. Ramone McPherson, Technical Assistant, wasebipient of the Governor General's

Award for Community Service in the County of Sutréhis award is given to individuals who
rise above economic and social barriers to coneibmthe development of their community and
growth of the country. Giving back to our commuestimpacts our nation and is a commendable
attribute we all inadvertently benefit from.

Mr. McPherson was sent a letter of congratulatmm$ehalf of the Board and Management of
the Authority. The letter also encouraged Mr. MaRba in his further endeavours. A memo
informing staff of the award was circulated andcplhon the notice board.

WELL DONE RAMONE

Re-assignment of Staff

Effective 01 November 2010 the following staff mesrdwere re-assigned as shown. This
resulted from the resignation/retirement of two rbers of staff.

* Mr. Lawrence Barrett, Water Resources Engineers assigned to the Planning and
Investigation Unit.
* Mr. Leslie Cyril, Senior Technician, was assignedhe Permits and Licences Unit.
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2010 | 2010 March 9-11 Barrett Lawrence Workshop: Flood Mapping and Rainfall Intensity Duration Frequency Curves

- CROSQ Secretariat, Barbados

2010 November 2-5 Barrett Lawrence Technical Cooperation Workshop: Development of the Caribbean Regional
Cooperation Programme in Multi-Hazard Early Warning Systems - Christ
Church, Barbados

2010 November 24-25 Barrett Lawrence Workshop: Introduction to the GOJ Procurement Policies & Procedures
- Management Institute for National Development (MIND)

2010 December 12-16 Barrett Lawrence Workshop: Water Programme for Environmental Sustainability (WPAII):
Towards Adaptation Measures to Human and Climate Change Impacts
- Port of Spain, Trinidad

2010 June 24 Blake Clyde Yallahs River Quarries' Seminar - Yallahs, St. Thomas

2010 June 6-11 Dwyer Shonel 2010 WAS*IS Caribbean Workshop - San Juan, Puerto Rico

2010 October 11-14 Ferguson Natalie First Training Workshop for Regional Facilitators of the UNESCO-IHP/
Project WET Water and Education Programme - Jiutepec, Mexico

2010 September 28-30 Fernandez Basil Internation Symposium on "Floods - A global problem that needs local solutions"
- UNU and third ICHARM International Advisory Board - Tsukuba

2010 June 24 Graham Angella Yallahs River Quarries' Seminar - Yallahs, St. Thomas

2010 August 19 - September 4 | Graham Angella Water Resources Management for Responding to Climate Change
- Republic of Korea

2010 December 12-16 Graham Angella Workshop: Water Programme for Environmental Sustainability (WPAII):

Towards Adaptation Measures to Human and Climate Change Impacts

- Port of Spain, Trinidad
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2010

2010 September 21-22

Haiduk

Andreas

Country Work Programme for Disaster Risk Reduction in Jamaica 2011-
2014 - Ritz Carlton, Montego Bay, St. James

2010 June 24

Hudson

Steve-Dale

Yallahs River Quarries' Seminar - Yallahs, St. Thomas

2010 January 4 - February 15

James

Charmaine

Certificate in Administrative Management - Level 2 - MIND

2010 June 8-9

Marshall

Geoffrey

Regional Workshop for LAC: Challenges and Opportunities in Climate

Change Adaptation for the Water Sector: Elements for a Regional
Agenda Mexico City

2010 October 11-12

Marshall

Geoffrey

Workshop on Coastal Aquifer Management in Small Island Developing
States

States of the Caribbean: Challenges and New Directions - Saint Kitts and
Nevis

2010 November 22-26

Marshall

Geoffrey

International Course: Towards Mitigation of Risks from Natural Disasters
in the

Caribbean Basin, Knowledge and Applying Strategies - ESAP University,
Cali, Columbia

2010 August 24-27

Sutherland

Anika

Inter-Regional Workshop: "Development of Guideline for Implementing
Integrated

Water Resources Management (IWRM) for Small Island Developing
States (SIDS) - St Lucia

2010 September 7

Thomas

Herbert

Seminar: "Expert and Ministerial Panel on Water Adaptation to Climate
Change: Prospects and Challenges for Latin America and the Caribbean

Region"- Stockholm, Sweden




Water Resources Authority

81 Annual 2010/2011
2010 | 2010 October 15 Thomas Herbert Course: "Devinfo v 5.0 User & Database Administration" - JamStats
2010 June 21-24 Watts Michelle 5th Caribbean Environmental Forum & Exhibition (CEF-5) and 2nd Caribbean
Sustainable Energy Forum (CSEF-2) - Montego Bay, Jamaica
2010 December 1-2 Watts Michelle Integrated Assessment Conference - UWI Mona
2010 April 15 - May 5 | Wilson Michael Caribbean Defense and Security Course (CDSC) - Protection of Jamaica's Water
Resources - National Defense University, Washington DC
2011 | 2011 March 14-15 Graham Angella Workshop organized by UNESCO-IHP/IMET - Port of Spain, Trinidad & Tobago
2011 March 22-23 Marshall Geoffrey Capacity-Building Workshop on Climate Change Adaptation and Water Resources
- Port of Spain, Trinidad and Tobago
2011 February 9 Pennant Joseph Workshop: "Rio Tinto Mt Rosser Closure" - Ocho Rios, Jamaica
2011 February 2-3 Pitter-Mignott Colene Introduction to the GOJ Procurement Policies and Procedures - MIND
2011 February 9 Watts Michelle Workshop: "Rio Tinto Mt Rosser Closure" - Ocho Rios, Jamaica
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' B CHARLTON R. HYLTON, F.C.C.A.

I C o R ” l iy l t On @J CO " HAYSEWORTH HYLTON, A.C.CA.
> CHARTERED ACCOUNTANTS SUNIL I.R. DANIELS, A.C.C.A.
47 Hall Boulevard, Kingston 8, Jamaica, W.I. ~ Tel: 225-1857 ~ Cell: 386-24618 ~ Email; crhylton@yahoo.com

Auditor's Report

To the Directors of

Water Resources Authority

Report on the Financial Statements
We have audited the accompanying financial state&sneinWater Resources Authority which comprise
the balance sheet as at 31 March 2011, the inctatentent and cash flow statement for the year then

ended, and a summary of significant accountingcfsiand other explanatory notes.

Management’'s Responsibility for the Financial Statments

Management is responsible for the preparation aidpresentation of these financial statements in
accordance with International Financial Reportingan8ards and the Companies Act 2004. This
responsibility includes the design, implementatiod maintenance of internal controls relevant ® th
preparation and fair presentation of financialestants that are free from material misstatemengtive
due to fraud or error; the selection and applicatibappropriate accounting policies; and the mgkih
accounting estimates that are reasonable in tberogtances.

Auditors' Responsibility

Our responsibility is to express an opinion on ¢héisancial statements based on our audit. We
conducted our audit in accordance with Internati®andards on Auditing. Those standards requae th
we comply with ethical requirements and plan andopen the audit to obtain reasonable assurance that
the financial statements are free from materiastatement. An audit involves performing proceduoes
obtain audit evidence regarding the amounts andadigres in the financial statements. The procedure
selected depend on the auditors' judgment, inctuttie assessment of the risks of material missetem
of the financial statements, whether due to fraudroor. In making those risk assessments, the@sdi
consider internal control relevant to the entitgleparation and fair presentation of the financial
statements in order to design audit proceduresategappropriate in the circumstances, but notHer

purpose of expressing an opinion on the effectisené the entity's internal controls.
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Page 1 a
REPORT OF THE INDEPENDENT AUDITORS - CONT'D
TO THE DIRECTORS OF
WATER RESOURCES AWHORITY

Opinion

In our opinion, the financial statements give aetmnd fair view of the financial position of the
Authority’s affairs as at 31 March 2011 and offiteancial performance and its cash flows for tharye

then ended in accordance with International Fir@n&leporting Standards and comply with the
provisions of theJamaican Companies Act 2004 and the Water Resofint€995.

Report on additional requirements of the Companieg\ct

We have obtained all the information and explamatiavhich, to the best of our knowledge and belief,

were necessary for the purposes of our audit.

In our opinion, proper accounting records have bwaamtained, so far as appears from our examination
of those records, and the accompanying financekstents are in agreement therewith, and give the
information required by the Companies Act 2004 #rel Water Resources Act 1995 in the manner so
required.

i //?2// ,_'.-Ij-’.x/l.'

C.R. HYLTON & CO
CHARTERED ACCOUNTANTS
47, Hall Boulevard

Kingston 8, Jamaica

18 November 2011
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Water Resources Authority Page 2
Statement of Comprehensive Income
Year ended 31 March 2011

Restated Restated
Note 2011 2010 2009
$ $ $

Income
Subventions 138,153,442 133,730,980 138,313,000
Other Operating Income 14 6,584,424 6,668,877 7,297,540

144,737,866 140,399,857 145,610,540
Expenditure
Administrative & other expenses 15 147,482,654 139,106,193 160,345,077
Total income/(loss) and comprehensive
income / (loss) for the year (2,744,788) 1,293,664 (14,734,537)
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Water Resources Authority
Balance Sheet
31 March 2011

Assets
Cash and cash equivalents
Investment securities
Accounts receivable
Prepayments
Intangible assets

Property, plant and equipment
Total Assets

Reserves
Reserves and Accumulated Funds
Capital project subvention
Capital project grant
Other projects fund
Accumulated surplus

Revaluation reserve

Current liabilities

Payables & accruals

Total Reserves and liabilities

Approved for issue on behalf of the Board of Directors on 16th November, 2011 and signed on its behalf by:

e

Parris Lyew-Ayee---Chairman

Basil Fernandez---Managing Director

Note

5a

10
11
12
17

13

Water Resources Authority
Annual 2010/2011

Restated Restated
2011 2010 2009
$ $ $
39,962,321 42,891,985 40,307,195
3,638,895 3,453,204 3,037,713
6,481,415 4,892,230 4,807,411
1,272,694 847,882 642,098
426,220 1,153,475 1,884,467
105,769,205 102,331,099 97,236,662
157,550,750 155,569,874 147,915,546
804,966 2,947,502 5,653,652
3,589,137 3,724,495 3,920,892
1,586,350 637,776 624,001
44,056,241 47,575,110 48,656,446
103,000,000 95,000,000 85,000,000
153,036,694 149,884,883 143,854,991
4,514,056 5,684,991 4,060,555
4,514,056 5,684,991 4,060,555
157,550,750 155,569,874 147,915,546
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Water Resources Authority Page 4
Notes to the Financial Statements
31 March 2011
Note 2011 2010
$ $
Cash Flows from Operating Activities
(Deficit)/Surplus for the year (2,744,788) 1,293,664
Adjustments
Depreciation 5,990,901 3,784,712
Depreciation transferred from capital grant (135,358) (196,397)
Adjusted surplus for the year 3,110,755 4,881,979
Decrease/(Increase) in current assets
Receivables (1,589,185) (84,819)
Prepayments (424,812) (205,783)
Short-term investment (185,691) (415,491)
Increase in current liabilities
Payables and accruals (1,945,017) 1,624,435
Net cash flow from operation (1,033,950) 5,800,321
Cash Flows from Investing Activities
Additions to property, plant and equipment (701,752) (587,158)
Net cash flow from investing activities (701,752) (587,158)
CASH FLOW FROM FINANCING ACTIVITIES
(Decrease)/Increase in capital projects subventions (2,142,536) (2,706,151)
Decrease in other projects fund 948,575 13,776
Net cash flow from financing activities (1,193,961) (2,692,375)
Increase / (Decrease) in cash resources (2,929,663) 2,520,788
Cash and Cash Equivalent at Beginning of Year 6 42,891,983 40,371,195
Cash and Cash Equivalent at End of Year 6 39,962,321 42,891,983
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Water Resources Authority Page 5

Notes to the Financial Statements

31 March, 2011

1. The Authority

The Water Resources Authority was established utheéewWater Resources Act of 1995. The Act
became effective as of April 7, 1996.

Its main objectives were to promote the consermatiod proper use of underground water
resources and to control the exploitation of suakewresources.

In July 1985 the functions and duties of the authaevere transferred from the Ministry of Public
Utilities and Transport to the Ministry of Agriculte. However in 1989, the Ministry of Public
Utilities and Transport again assumed respongibifdr the Authority. Water Resources
Authority is currently being funded by subventidram the Ministry of Water and Housing.

The registered office of the Authority is situatgdHope Gardens, Kingston 7, Jamaica.

2. Reporting currency

These financial statements are expressed in Jam2umiéars.

3. Adoption of Standards, Interpretations and Amendmeits

A. Basis of Preparation

These financial statements have been prepared dordance with International Financial
Reporting Standards (IFRS), and have been prepamnddr the historical cost convention as
modified by the revaluation of available-for-sal@éstment securities and other financial assets.

The preparation of financial statements in conftymiith IFRS requires the use of certain
critical accounting estimates. It also requires aggment to exercise its judgement in the process
of applying the Authority’s accounting policies. tAbugh these estimates are based on
management’s best knowledge of current events atidna, actual results could differ from
those estimates.

B. Interpretations and amendments to published standats effective in the
current year:

Certain new interpretations and amendments to iegisttandards have been published that
became effective during the current year. The Alitthdias assessed the relevance of all such
new interpretations and amendments and has putefiéat the following IFRS, which are
immediately relevant to its operations.
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31 March, 2011

3. Adoption of Standards, Interpretations and Ameniments (Cont'd):

B. Interpretations and amendments to published standats effective in the
current year:

IAS 1 (Amendment) — Presentation of financiadtatements.

The amended standard clarifies thaptitential settlement liability by the issue of &gis
not relevant to its classificationcasrent or non-current. By amending the definitidn
current liability, the amendment pesm liability to be classified as nhon-current (pded
that the entity has an unconditioigthtrto defer settlement by transfer of cash oeoth
assets for at least 12 months afeeatitounting period) notwithstanding the fact that
entity could be required by the coupéety to settle in shares at any time. The adaptio
this amendment did not have any effecthe Authority as there were no transactions to
which it applied.

The amendment clarifies that it is possible for¢it® be movements into and out of the fair
value through profit or loss category where:

- A derivative commences or ceases to qualify asdging instrument in cash
flow or net investment hedge.

- Financial assets are reclassified following angjeain policy by an insurance company
in accordance with IFRS 4.

The definition of financial asset or financial liéty at fair value through profit or loss as it
relates to items that are held for trading is areeind

This clarifies that a financial asset or liabilihat is part of a portfolio of financial instrunten
managed together with evidence of an actual rgzatern of short-term profit taking is included
in such a portfolio on initial recognition. Thesealso the removal of a segment as an example of
what may be considered a party external to thertieg entity.

When re-measuring the carrying amount of a delbtiiment on cessation of fair value hedge
accounting, the amendment clarifies that a revigtttive interest rate (calculated at the date
fair value hedge accounting ceases) is used.

C. Standards, interpretations and amendments to puldid standards which are not yet effective

At the date of authorisation of these financiatestaents, certain new standards, amendments and
interpretations to existing standards have beer@svhich are mandatory for the company’s
accounting periods beginning on or after 1 Jangami or later periods, but were not effective

at balance sheet date, and which the company hasarp adopted. The company has assessed
the relevance of all such new standards, interfioetaand amendments, has determined that the
following may be relevant to its operations, and bancluded as follows:
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31 March, 2011

Adoption of Standards, Interpretations and Amendmeits (Cont’d):

C. Standards, interpretations and amendments to psiéid standards which are not yet effective
(Cont'd)

IFRS 9, Financial instruments part 1: Classificatimn and measurement (effective for annual
periods beginning on or after 1 January 2013)vas issued in November 2009 and replaces
those parts of IAS 39 relating to the classificatamd measurement of financial assets. Key
features are as follows:

Financial assets are required to be classifiedtimomeasurement categories: those to be
measured subsequently at fair value, and those todasured subsequently at amortised cost.

The decision is to be made at initial recognitibne classification depends on the entity’'s
business model for managing its financial instrute@md the contractual cash flow
characteristics of the instrument.

An instrument is subsequently measured at amortisstlonly if it is a debt instrument and both
the objective of the entity’s business model ibdtdl the asset to collect the contractual cash
flows, and the asset’s contractual cash flows sspreonly payments of principal and interest
(that is, it has only ‘basic loan features’). Alher debt instruments are to be measured at fair
value through profit or loss.

All equity instruments are to be measured subseatyuatnfair value. Equity instruments that are
held for trading will be measured at fair valueotigh profit or loss. For all other equity
investments, an irrevocable election can be madstia recognition, to recognise unrealised
and realised fair value gains and losses throulggr @omprehensive income rather than profit or
loss. There is to be no recycling of fair valuengaénd losses to profit or loss. This election may
be made on an instrument by-

instrument basis. Dividends are to be present@ddfit or loss, as long as they represent a return
on investment.

While adoption of IFRS 9 is mandatory from 1 Jagu013, earlier adoption is permitted. The
Authority is considering the implications of theustiard, the impact on the Authority and the
timing of its adoption.

The IASB has updated IFRS 9, ‘Financial instrumeotinclude guidance on financial liabilities
and derecognition of financial instruments. Theoatting and presentation for financial
liabilities and for derecognising financial instrants has been relocated from IAS 39, ‘Financial
instruments: Recognition and measurement’, witlobiange, except for financial liabilities that
are designated at fair value through profit or Idsss is effective for annual periods beginning
on or after 1 January 2013.
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Adoption of Standards, Interpretations and Amendmeits (Cont’d):

Standards, interpretations and amendments to putdid standards that are not yet effective
(Cont'd)

IFRS 9, Financial instruments part 1: Classification and measurement (effective for annual
periods beginning on or after 1 January 2013) (Cord)

Key features are as follows:

The requirements in IAS 39 regarding the clasdificeand measurement of financial
liabilities have been retained, including the retbapplication and implementation
guidance. This means that there continues to bertaasurement categories for financial
liabilities:

-fair value through profit or loss (FVTPL)

-and amortised cost.
The criteria for designating a financial liabiliy FVTPL also remain unchanged.

Entities are still required to separate derivatisegedded in financial liabilities where
they are not closely related to the host contfloe. separated embedded derivative
continues to be measured at FVTPL, and the resakkzlhost continues to be measured
at amortised cost.

Under the new standard, entities with financidbiliies designated at FVTPL recognise
changes in the fair value due to changes in thditids credit risk directly in other
comprehensive income (OCI).

There is no subsequent recycling of the amoun@Chto profit or loss, but accumulated
gains or losses may be transferred within equity.

However, if presenting the change in fair valuetaitable to the credit risk of the
liability in OCI would create an accounting mismtata profit or loss, all fair value
movements are recognised in profit or loss. Antgigirequired to determine whether an
accounting mismatch is created when the finanizhllity is first recognised, and this
determination is not reassessed.

Management is currently considering the implicagiohthe standard, the impact on the
Authority and the timing of its adoption by the Aatity
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31 March, 2011

4. Statement of Compliance, Basis of Preparation arSignificant Accounting Policies:

a)

b)

d)

Statement of compliance and basis of preparation —

The financial statements have been prepared unedrigtorical cost convention.
Preparation is in accordance with InternationahRaial Reporting Standards (IFRS) and
their interpretations adopted by the Internatidx@iounting Standards Board (IASB), and
comply with the requirements of the Companies Act.

Use of estimates and judgements —

The preparation of financial statements in accardavith International Financial
Reporting Standards requires the Management to estkeates and assumptions that
affect the amounts reported in the financial stateiand accompanying notes. These
estimates are based on historical experience adidmagement’s best knowledge of
current events and actions and are reviewed omguwirtg basis. Actual results could differ
from those estimates.

Financial investments —

Investments are held mainly in the categories teelthaturity and available-for-sale.
Management determine the appropriate classificatiamvestments at the time of

purchase.

Available-for-sale securities are those intendeloetdield for an indefinite period of time

and which may be sold in response to needs fadiigor changes in interest rates,

foreign exchange rates or market prices. Theyrgtially recognised at cost, which

includes transaction costs, and subsequently remeshat fair value based on quoted bid
prices or amounts derived from cash flow modelgedlised gains and losses arising from
changes in fair value of available-for-sale semgiare recognised in the income statement.

Non-derivative financial assets with fixed or detearable payments which the Fund
Manager has the intent and ability to hold to migtare classified as held-to-maturity and
are included in financial investments (medium-tetdgld to maturity investments are
measured at amortised cost. In the event that reamag has to sell one of these
instruments before maturity other than an insigaift amount or in an isolated case, the
entire portfolio will be reclassified as availalide sale for the current and next two
financial years.

All purchases and sales of investments are recegjiois the trade date, which is the date
that the company commits to purchase or sell teeta€osts of purchase are included in
transaction costs.

Foreign currency translation-

Assets and liabilities denominated in foreign cacies are translated into Jamaican
dollars at the exchange rates prevailing at therstant of net assets available for benefits
date. Gains and losses arising from fluctuatiorexithange rates are included in the
Statement of changes in net assets available fafie
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31 March, 2011

4. Statement of Compliance, Basis of Preparation arnSignificant Accounting Policies
(Cont'd):

e) Cash and cash equivalents —

Cash and cash equivalents are carried in the statavhnet assets available for benefits
cost. It comprises cash on hand, deposits heldlbmwith banks and other short-term
highly liquid investments. In the statement of asdets available for benefits, bank
overdrafts are included in borrowings in curreabilities.

f) Short-term investments —

Short-term Investments comprise deposits with cortigdeand merchant banks. It also
includes government securities which will be redeéiin the next twelve (12) months.
They are stated at cost and accrued interestéxied in the statement of changes in net
assets available for benefits.

0) Provisions —

Provisions are recognised when the fund has angrieggl or constructive obligation as a
result of past events, it is probable that an owtbf resources will be required to settle the
obligation, and a reliable estimate of the amoantlze made. Where the fund expects a
provision to be reimbursed the reimbursement isgeised as a separate asset but only
when the reimbursement is virtually certain.

h) Revenue recognition —

Interest income:

Interest income is recognized in the statememadre and expenditure for all interest
bearing instruments on the accrual basis usingfteetive yield method based on the actual
purchase price. Interest income includes coupamed on fixed investments and discount
or premium on financial instruments.

i) Investments —

Investments in local registered stocks are statéiravalue. Changes in the carrying
amount of marketable securities are credited /auhrg the statement of changes in net
assets available for benefits.

Investments in government securities are statédratalue. The assumption made by the
the Authority is that these investments are helsaturity. The Authority calculates fair
value for its investments, using the trade datewatting method.
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31 March, 2011

4. Statement of Compliance, Basis of Preparation a@rSignificant Accounting Policies
(Cont'd):

0)

K

Impairment

Assets that have an indefinite useful life are swlbject to amortisation and are tested
annually for impairment. Assets that are subjectatoortisation are reviewed for
impairment losses whenever events or changesdarstances indicate that the carrying
amount may not be recoverable.

Impairment losses are immediately recognised a®xgense in the profit and loss
account unless the particular asset is carriedetaued amount in equity in which case
the impairment loss is treated as a revaluationedse through equity.

Where an impairment loss subsequently reversesgcdahging amount of the asset is

increased to the revised estimate of its recoverabiount to the extent of impairment

losses recognised in prior years. A reversal ofaimmpent loss is recognised as income
unless previously recognised through equity in Whiase the reversal is treated as a
revaluation increase in equity

Comparative information —

Where necessary, comparative figures have lestassified to conform to changes
in presentation in the current year. In particut@amparatives have been adjusted to
take into account the requirements of IFRS.

Taxation

The Authority is exempt from income tax by virtufdte approval by the Commissioner of
Taxpayer Audit and Assessment under Section 4dedintcome Tax Act.

Provisions

Provisions are recognized when the Authority hapresent legal or constructive
obligation as a result of past events, it is préddbat an outflow of resources will be
required to settle the obligation, and a relialskneate of the amount can be made.

Where there are a number of similar obligations, ltkelihood that an outflow will be
required in settlement is determined by considettiregclass of obligations as a whole. A
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Notes to the Financial Statements

31 March, 2011

4. Statement of Compliance, Basis of Preparation a@rSignificant Accounting Policies
(Cont'd):

n) Pension Scheme costs

The Authority participates in a defined contribution pension scheme, the
assets of which are held separately from those of the Authority.
Contributions to the Scheme by the Authority are charged to the statement
of income and expenditure when due.

0) Property, plant and equipment:

(i) Items of property, plant and equipment are stated at cost, less
accumulated depreciation and impairment losses. The directors
however, revalued the building during the current year to show its true
value which was materially understated.

(i) Depreciation is calculated on the straight-line basis at annual rates to
write down the assets to their estimated residual values over their
expected useful lives. The depreciation rates are as follows:

Computer hardware 25%
Computer software 25%
Technical and scientific equipment 20%
Furniture and fixtures 10%
Motor vehicles 20%
Capital projects 2.5%
Buildings 2.5%

Land is not depreciated and is stated at cost. Depreciation rates, estimated
residual values and expected useful lives are re-assessed at each
balance sheet date.
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5. Property, Plant and Equipment

At cost :
Building

Furniture & fixtures

Computer Hardware

Technical & Scientific Equipment

Motor Vehicles

Building
Furniture & Fixtures

Computer Hardware

Technical & Scientific Equipment

Motor vehicles

5a. Intangible Assets:

At cost :
Computer Software

Computer Software

Water Resources Authority
Annual 2010/2011

Opening Closing

Opening Closing Accumulated Charge for  Accumulated
Cost Cost Depreciation the year Depreciation

$ $ $ $ $
100,383,635 108,383,635 6,231,758 2,709,591 8,941,349
8,024,416 8,492,107 6,141,592 330,157 6,471,749
15,171,139 15,242,143 12,974,804 1,152,633 14,127,437
6,616,169 6,779,226 3,122,454 474,330 3,596,784
8,969,165 8,969,165 8,362,817 596,936 8,959,753
139,164,524 147,866,277 36,833,425 5,263,647 42,097,072
Opening Closing

Net Book Net Book

Value Value

$ $
94,151,877 99,442,286

1,882,824 2,020,358

2,196,335 1,114,706

3,493,715 3,182,443

606,348 9,412
102,331,099 105,769,205

Opening Closing

Opening Closing Accumulated Charge for Accumulated
Cost Cost Depreciation the year Depreciation

$ $ $ $ $
5,889,463 5,889,463 4,735,988 727,255 5,463,243
5,889,463 5,889,463 4,735,988 727,255 5,463,243
Opening Closing

Net Book Net Book

Value Value

$ $

1,153,475 426,220

1,153,475 426,220
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6. Cash and Cash Equivalent

Bank of Nova Scotia - Current Account

Bank of Nova Scotia - Savings Accounts :
Motor Vehicle Repair Loan SavingsAccount
Capital Projects Account

Petty Cash

Foreign Currency Savings Account

Computer Loan- Savings Account

TCC Savings Account

7. Investment Securities

Investments comprise the following:

Held to maturity -
Government of Jamaica -
Local Registered Stock

8. Accounts Receivable

Motor vehicle repair loans
Computer loans

Staff loans

Withholding tax recoverable
Interest receivable

GCT refundable

Other receivables

2011 2010
$ $
5,881,555 6,478,090
4,944,538 4,663,628
22,605,384 25,620,742
10,000 10,000
5,392,438 5,323,204
1,113,578 781,591
14,828 14,731
39,962,321 42,891,985
2011 2010
$ $
3,638,895 3,453,204
3,638,895 3,453,204
2011 2010
$ $
4,325,394 2,486,263
264,322 349,236
139,172 322,267
659,919 546,437
440,905 764,115
462,052 234,262
189,651 189,650
6,481,415 4,892,230

Page 14
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9. Capital Projects Subvention

Balance of Subvention Funds at April 1, 2010
Add : Fund Received

Less : Projects Expenditure for year
Carib Hyco
Water Resources assessment
Hope Garden New Road
Caberita Hydrological Basin
Hydrometric Network Upgrade
Flood Warning
Cariwin project
IMET Project

Balance for Capital Funds - Projects

10. Capital Project Grant

Balance at beginning of year
Less : Transfers to other income :
Other Assets
Hubert Chin Building

Page 15

2011 2010
$ $
2,947,502 5,653,653
3,073,633
2,947,502 8,727,286
(44,921) 570,179
- (9,100)
- (571,133)
(1,326,414) (1,760,147)
(9,861) (1,544,221)
- (1,794,000)
(155,207) (136,458)
(606,133) (534,905)
(2,142,536) (5,779,785)
804,966 2,947,502
2011 2010
$ $
3,724,495 3,920,892
(767) (61,806)
(134,591) (134,591)
3,589,137 3,724,495

These represent the value of assets transferred to the authority, which were purchased and used by
various projects and also includes capital grant received for the construction of the Hubert Chin Building.
This account is being written down by an amount equivalent to the depreciation charged on these assets,

and is included in other operating income.
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11. Other Projects Fund

UNDP/GOJ Project

MACC

UNDP Radar

MACC Project - Clarendon
Rainwater Harvesting-FAO
Hunslow Project

12. Accumulated Surplus

Balance at beginning of year
Operating Surplus for the year

13. Payables and Accruals

P.AY.E.

Education tax

Insurances

Credit Union

N.I.S.

Consultants and professional fees
Subsistence, overtime and salaries
Accounting fees

Projects

Electricity, water and insurance
Administrative expenses

101
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2011 2010
$ $
428,420 428,420
694,944 694,944

(3,336) (3,336)
(665,513) 183,260
385,875 -
745,960 (665,512)
1,586,350 637,776
2011 2010
$ $

47,575,110 48,656,446

(2,744,788) (1,081,336)

44,830,322 47 575,110

2011 2010
$ $
- 368,172
- (222,788)
- 107,903
- 3,000
- 112,257
- 793,986
- 96,146
511,000 120,000
1,802,000 2,752,456
- 27,710
1,426,975 1,526,149
3,739,975 5,684,991
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14. Other Operating Income

15.

Transferred from capital project
Investment Income

Other Income

Well applicant fees
Reimbursements

Interest Income

Gain on disposal of fixed assets
Gain on foreign exchange

Administrative and Other Expenses

Salaries and related costs

Staff Benefits

Pension- employer's contributions
Accommodation and Machine Rental
Telephone

Utility expenses

Motor vehicle expenses

Repairs, materials and related expenses
Construction materials

Security

Postage, Stationery and printing
Donations and Subscriptions
Consultants Fees

Accounting Fees

Foreign Travel

Travel and subsistence

Bank Charges

Miscellaneous purchases
Depreciation

Insurance - property

Advertising

Water Resources Authority
Annual 2010/2011

Restated Restated
2011 2010 2009
$ $ $

135,358 196,607 196,607
342,135 533,231 419,208
109,595 46,013 49,648
2,985,000 3,250,000 1,715,000
2,095,579 577,613 1,709,824
916,756 2,065,413 2,248,951
- - 90,995
- - 867,307
6,584,424 6,668,877 7,297,540

2011 2010 2009

$ $ $

89,561,275 85,609,172 97,515,409
7,252,593 5,687,846 7,401,024
7,916,024 8,224,528 8,420,074
1,587,203 1,388,408 1,717,639
784,173 723,732 872,780
3,380,786 3,612,944 3,390,996
3,155,360 3,471,202 2,796,591
2,180,645 1,158,258 1,369,100
164,578 160,872 457,791
1,252,039 1,310,700 1,200,480
1,513,469 1,631,523 1,441,081
116,033 176,166 226,397
448,848 235,922 1,030,667
370,039 456,031 717,000
151,085 305,880 2,739,343
19,366,215 18,530,641 20,436,396
73,080 45,271 65,217
495,740 462,749 601,815
5,990,901 6,159,712 6,348,531
1,385,326 1,089,344 1,066,814
337,242 1,040,292 529,932
147,482,654 141,481,193 160,345,077
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16. Restatement

The financial statements for the years 2010 and 2009 were restated to reflect the impact
of revaluing own use property to reflect market value.

The prior years fixed asset value, depreciation charge and revaluation reserve accounts
were affected.

17. Revaluation reserve

The revaluation reserve was as a result of revaluing the office bulidings.
The movement on the resrve account was as follows:

2011 2010 2009
$ $ $
Opening balance 95,000,000 85,000,000 -
Change during the year 8,000,000 10,000,000 85,000,000

Closing balance 103,000,000 95,000,000 85,000,000
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DIRECTORS COMPENSATION 2010/2011

Motor Vehicle
Upkeep/Travelling Compensation

of Honoraria including Non-Cas Total

Value of '
©) _ %) Benefits as ($)
Assignment of applicable

Motor Vehicle

%) 3)

Dr. Parris Lyew- 156,000.00 - - 156,000.00
Ayee-Chairman

Ms. C 76,000.00 20,748.00 - 96,748.00
amiek Blair

Dr. Geoffrey 65,500.00 154,028.00 - 219,528.00
Williams

Mrs. Cheyenne 81,500.00 15,785.00 - 97,285.00

All Other

Fees

Position of Director

McClarthy

Mr. Alexander 70,000.00 2,520.00 - 72,520.00
WIES

Ms. Sandra 76,000.00 3,168.55 - 79,168.55
Buchanan

Dr. Willard 77,500.00 - - 77,500.00
Pinnock

Notes
1. Where a non-cash benefit is received (e.g. government housing), the value of that benefit shall be quantified and stated in the

appropriate column above.
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SENIOR EXECUTIVE COMPENSATION 2010/2011
Travelling
Allowance Pension
. Gratuity or or or Non-
Posmqn of Salary Performance Value of Other Other Cash Total
Senior ) ) ; Allowances :
Executive $) Incentive | Assignment | Retirement ) Benefits (%)
$) of Motor Benefits ($)
Vehicle $)
(%)
Managing 5,747,000 1,431,308 398,250 - - - 7,576,558
Director
Deputy 3,453,228 - 796,500 - - - 4,249,728
Managing
Director
Director 2,957,042 - 796,500 - - - 3,753,542
Finance &
Accounts
Notes

1. Where contractual obligations and allowancestated in a foreign currency, the sum in thaestaurrency must be clearly
provided and not the Jamaican equivalent.
2 Other Allowances (including laundry, entertainment, housing, utility, etc.)

3 Where a non-cash benefit is received (e.g. government housing), the value of that benefit shall be quantified and stated in the
appropriate column above.



