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Introduction

The first inhabitants of Jamaica appropriately
named the island Xaymaca, meaning “land of
wood and water” for its rich vegetation and
majestic rivers and coastal waters (Broks et al.,
2020; Figure 1). Jamaica, like many Caribbean
islands, boasts a vast quantity of fresh natural
water sources. The country has many rivers,
some of which have yet to be explored. Jamaica
also receives substantial amounts of rainfall,
particularly in areas near the Blue Mountains
and John Crow Mountains (Levy & Koenig,
2009). This rainfall, also known as orographic
precipitation (Figure 2), is produced when
mountains force warm moist air to rise upslope,
causing it to cool down and form clouds and ' . alif 98

precipitation (Gamble, 2014). Figure 1. Locator map for Jamaica, in green. Credit: Sanjay Rao, pp.

Rainfall is typically higher on the northeast

of Jamaica because of the northeast trade

winds. These trade winds deposit over 130 Windward Leeward
inches per year on the east. However, the dry Side Side
savannas of the south and southwest of the

country receive lower amounts of rainfall.

Regardless, the rainfall the country receives w— - _ \

allows for the natural water systems to stay at Prevailing Wind Rain Shadow
healthy levels. — P \
Jamaica experiences two seasons annually: Sea Level

a dry season running from early November
to April, and a rainy/hurricane season from
late April to October. Although it rains Figure 2. Orographic precipitation. Credit: Meg Stewart, CC BY-SA 2.0.
throughout the year, Jamaica relies heavily on

the rainy season to provide the country with substantial rainfall to recharge the basin and natural sources, nourish the
agriculture industry, and provide balance in the country’s annual weather pattern (Crombie, 1999).
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Part| — NWC( Jamaica

Jamaica’s primary water company, the National Water Commission (NWC) supplies water to over two million
customers. The NWC relies on a network of 160 underground wells, 147 springs, and 116 rivers. The country’s vast
network of water sources allows the NWC to operate over 1000 water supply facilities (National Water Commission,

n.d.). Jamaica also has a reservoir called the Mona reservoir, which was developed as an additional water source. The
basin has a capacity of 800 million gallons (FAO, 2015).

Questions

1. In which area of the island is rainfall usually higher? Why?
2. List and explain two ways Jamaica benefits from its rainy season.

3. Jamaica has a population of 2.9 million, and average water consumption per inhabitant is 37.7 gallons/day.

Considering the available water in the basin, how many days would people have access to water in Jamaica? Is this
basin enough to provide water long term to Jamaica?
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Part Il — El Nifo

El Nifo events are an ongoing cause of struggle in Jamaica. El Nifo is an infrequent warming of surface waters in
the tropical Pacific Ocean. This phenomenon is not a regular cycle that can be accurately predicted like ocean tides.
However, an El Nifo event usually occurs every two to seven years. During this natural occurrence, there is a reversal
movement of the trade winds, which usually flow from east to west. But during El Nifio, the trade winds move

east, along with warm water, which pushes colder water to lower levels. El Nino affects temperatures, the speed and
strength of ocean currents, and local weather from Australia to South America and beyond. Figure 3 compares global
temperatures during years with El Nifio events (unusual warming of surface waters), La Nina events (unusual cooling
of surface waters), and years without either (NOAA, n.d.).
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Figure 3. Annual global temperatures anomalies from January 1950 to December 2021 for El Nifio and La Nifa. ENSO: El Nifio
Southern Oscillation (NOAA, 2022).

Questions

1. From which ocean does an El Nino event originate?

2. What are weather conditions like in Jamaica during December through February and June through August
(Figure 4, next page)? How would an El Nifio event during June through August affect rainfall on the island?

3. Two dry seasons, one in July and one from December through March, interrupt the crop growing season. Explain
how an El Nifo event would likely affect agriculture.
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Figure 4. Typical El Nifo effects. The top panel shows December through February; the bottom panel shows June Through August. The red circle
and arrow ((CO<———————) in each panel indicate the location of Jamaica. (Adapted from National Weather Service, n.d.)
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Part Il — Lock Offs and Losses

It was a hot Thursday morning in July. Italia and her mother lived in the rural area of Bog Walk, St. Catherine,
Jamaica. The country had been struggling with a terrible drought. It was three months into the “rainy season,”
and yet there had been little rainfall due to the fact that it was an El Nifio year. As usual, Italia got up at 4 a.m.
to get ready for school.

“Mommy!”, the 13-year-old yelled. “Yes, Italia?” responded her mother from her bedroom. “Iheres no water
coming from the pipe!”
Ah bwoy, here we go again,” sighed her mother, Shanneil.

This was the second time this week that the National Water Commission (NWC) had locked off the water in their

neighborhood. Shanneil rose from her bed to get some water from the barrel so that her daughter could take a
shower before going to school.

The above vignette is a typical depiction of life in
rural Jamaica when water is scarce. During the

dry season, the NWC conducts scheduled and Physical

unscheduled “lock offs.” The frequency of these lock Losses

3
offs ranges from two days a week to every day. The Nofi-Révene Bl B

duration of each lock off varies. The goal of the lock Water

offs is to conserve water so that the water supply can System Input | 126,551 m¥day

be secured for the following months. However, the ChilinareilTEEE
country is not very well prepared for drought, which Volume Unbilled Authorized

has led to unscheduled lock offs. The NWC reported 210,458 m’/day f(;) ;‘;‘;‘gj&‘;“
that in 2016 about 60% of the system’s input vol- ’ '
ume was accounted for as “non-revenue water.” Non-
revenue water includes water lost via physical losses Revenue Water
(leaks), and apparent losses such as water stolen or 83,907 m*/day

not paid (Figure 5). In contrast, “revenue water” is
the volume of water that is billed or charged to the Figure 5. Water consumption and usage in Jamaica in 2016 (adapted
consumer (Frauendorfer & Liemberger, 2010). from IDA & GWI, 2019).

In addition to the lowering levels of water in Jamaica’s natural systems, the water company is losing a substantial
amount of water. The El Nifio event has caused the basin and water systems to stand at lower levels. To compensate for
the country’s industrial and agricultural uses of water, along with water lost through non-revenue water, the popula-
tion is under unscheduled lock offs during drought (International Desalinization Association (IDA) & Global Water
Intelligence (GW1), 2019). While water for local residents is rationed and locked-off, water for hotels and resorts
supporting Jamaica’s tourism is not restricted and is diverted from the residents. Overall, daily water consumption
from Jamaicans (300 liters) is almost three times lower than water consumption from tourists (850 liters; Becken,
2014). This disparity in water consumption and availability exacerbates water conflicts in Jamaica.

Questions

1. Can you name any health concerns which arise from using water stored in barrels?
2. List and explain alternatives to scheduled/unscheduled lock offs during the dry season.

3. Jamaica’s economy is highly dependent on tourism. What strategies could hotels and resorts implement to reduce
water inequity with local residents?
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Part IV — Response of the NWC

The NWC decided that a plan needed to be formulated to save water during droughts. The project was designed to
address the various sources of water loss in Jamaica, which would place the country in a better situation when dealing
with difficult climatic changes such as the effects of El Nifo. Their goal was to cut down water losses to 30% by 2020,
which would ensure adequate water availability and accessibility to 600,000 persons (-20% of Jamaica’s population).
This project implemented a number of significant improvements to NWC’s water services, including:

* Repair of over 13,700 leaks by October 2017.
* Addition of over 450,000 water meters by December 2017.
* Implementation of Supervisory Control and Data Acquisition: SCADA. This system maximized management

capabilities and billing accuracy and reduced the need for workers to visually inspect equipment and perform
water meter readings.

Since this response, the NWC has cut down water loss from 52% to 45% in 2019 (Erhard, 2017; IDA & GWI, 2019;
Star Controls, 2021). After their initial success the NWC received a non-renewable grant of $1 million from Jamaica’s
Ministry of Water and Housing. This grant must be used on water infrastructure, water quality (human and ecosystem
health), or wastewater services addressing water availability during El Nifio events.

Questions
1. What was the NWC'’s targeted water loss through non-revenue water by 2020?

2. Was the NWC able to reach their target for water loss? Explain what factors could have influenced their success or
failure.

3. You are the Director of the NWC and responsible for managing the money received from the grant. The money
is to be divided between drinking water infrastructure, wastewater services, water quality (human health and
environment). How would you prioritize money allocation between the different needs? Explain your answer. To
facilitate your decision, prepare a cost-benefits analysis.
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