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INTRODUCTION

The White River serves as the border separating the parishes of St. Ann and St. Mary; on the
North-eastern coast of Jamaica. Starting from the hills straight down to the sea (Figure 1), the
river serves as a vehicle, transporting fresh water and all its properties into the sea. With the
movement of river water, there is also transport of nutrients that can have secondary effects
on the river ecosystem, and as it enters into the sea, effects on the life within the White River
Fish Sanctuary. Upon observation and account of the White River community members, there
have been numerous sightings of human activities, in the form of tourist attractions, farms,
dumping grounds, restaurants etc. extremely close to the river’s edge. It is quite possible that
nutrient pollution from these activities is deposited into the sanctuary, and has an effect on
both the marine life and the water quality.

The purpose of this two year project was to investigate pollution sources within the water
shed area, and get a clearer picture of water quality of the river. Observations and concerns
from the community members and interested parties on the current state of the river were
voiced to sanctuary management. Within the past 3-4 years, there has been a general increase
in the number of businesses, restaurants and recreational activities (swimming, bathing,
washing clothes/hair) within 200 feet of both sides the river bank. Specifically, the increase
of tourist activities and the associated negative impacts, since the covid-19 pandemic, led to
great concern from sanctuary stakeholders.

In December 2020, The White River Marine Association acquired a grant from the Jamaica
Conservation Partners (JCP) in the sum of USD $25,300; where 47% of those funds were
allocated to the river study. It was hypothesized that the water quality of the White River Fish
Sanctuary is significantly affected by the pollution of the White River; as the freshwater
empties straight into the protected area. This can have negative effects on the ecosystems
within the sanctuary, and hence affect the management outputs and the ecological restoration
process of the area. It is important to note that this project is considered to be Phase 1 of a
larger project to investigate whether the water quality of White River is significantly
affecting the coral It is expected that the outcomes of this project can provide insight into a
more effective coastal management plan for the area, as well as provide baseline information
for further, more in-depth studies.

The 2-year grant project was based on the following aims:

1. Employ sanctuary wardens to patrol the White River Fish Sanctuary for 16 hours/7 days a
week.

2. ldentify human activities along the White River’s edge, map the river and conduct water
sampling.

3. Expositions, poster competition and community engagement and education.



SITE DESCRIPTION

The study location is the White River Valley Watershed area, which is approximately 28km
in length and forms the boundary between the parishes of St. Ann and St. Mary, on the
Northern coast of Jamaica. The White River shows more than 8 cascades, commonly referred
to as “blue holes”, which has become a well-known leisure spot and booming tourist
attraction. Historically, the river was reported to have several uses, including recreation,
agriculture, tourism and (mining to a lesser extent). The river is also the source of
hydroelectric power for two (2) of the Jamaica Public Service (JPS) Power Plants; located in
lower watershed communities (Exchange and Lodge). Additionally, according to NEPA
(2012), the watershed area comprises of more than 20 residential communities (potentially
more to date).

Previous studies (before establishment of the WRFS in 2017) have indicated that the
activities within the watershed area have the potential to significantly threaten the
environmental health of the watershed, and by extension, the Ocho Rios Marine Park
Protected Area (surrounding the WRFS). More recently, land-use activities have increased
and become more unregulated.
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Figure 1: Map of White River, St. Ann.

Source: Water Resources Authority



METHODOLOGY

Part I: Geomapping White River

It was important for the White River project team to understand the extent of White River;
from source to mouth. The objective of Part | was to create a geo-map of the White River, as
well as, identify pollution sources that could potentially be affecting the water quality of the
river. This was done on either side of the river. As this project aimed to involve community at
all levels, a team of volunteers, fishers, community members was led by two (2) UWI
associated geologists to map the White River. This activity involved the following steps:

— In two teams of 4 persons, each team measured up to 200 feet or 60 metres from the
river bank and walked along, noting any activity or infrastructure that could act as a
potential pollution source.

— GPS coordinates of these activities were recorded to later create a map.

— Activities were grouped into categories such as Businesses, Residential, Dumps etc.

Part 11: Water sampling of White River

The objective of Part 11 was to sample the river at identified areas of major pollution.
However, the project team did not anticipate the extent of the White River, nor the amount of
human activities on either side of the river. As a result, water samples were collected (in
conjunction with C.L Environmental Ltd.) from three (3) randomly determined areas along
the river based on proximity to the source, middle and mouth of the river. Samples were
strategically taken on four (4) different occasions, as well as during “peak tourist time”
noting that there was a significant difference in activities during covid-19 initiated curfews/
“lockdowns”, opposed to after restrictions were lifted. Solid waste was also observed and
recorded

The samples were tested for the following water quality parameters:

— In-situ water quality parameters: Temperature, pH, Dissolved Oxygen (DO), Salinity
and Conductivity.

— Biological Oxygen Demand (BOD), Total Suspended Solids (TSS), Nitrates,
Phosphates, Faecal Coliform.



Description of Water Sampling sites:

+« White River Source - In the geo-mapping phase of the project, it was recognized that
from the source, approximately 3-7km of the White River runs underground; and so
“source” in this report refers to where the water becomes visible out of rock (Figure
1). The water sampling site was accessed through a farming property that pumps the
river water onto the land for its farm use. Their activities have the necessary permits
and are monitored by the Water Resources Authority and NEPA.

+« White River Middle — This site was based on a calculated geo-referenced midpoint of
the river. With those GPS coordinates, the river was easily accessed via the main
road, showed signs of recreational activities (swimming, bathing) and was located in
close proximity to what seemed like an inactive, small-scale agricultural farm.

« White River Mouth — This site was located a few metres away from the meeting of the
river and the sea. This area is also downstream of the White River fishing village, and
in between two hotels and the WRFS main office.

Figure 2: White River Source Figure 3: White River Middle



Figure 4: White River Mouth



DEFINTION OF TERMS

Salinity — the dissolved salt content of a body of water. For reference, freshwater is defined
as having a low salt concentration and therefore have low salinity readings (less than 1%), as
opposed to the ocean which has a high salt concentration.

Nitrates — a nutrient that is commonly associated with eutrophication in water systems,
which occurs when excess nutrients (from land sources) get into water bodies and causes
excessive plant growth. This can create an imbalance in ecosystems, as large plant growth
robs fish and other aquatic organisms from the much needed oxygen to survive.

Phosphates - a nutrient that is commonly associated with eutrophication in water systems,
which occurs when excess nutrients (from land sources) get into water bodies. Phosphates,
specifically, can lead to blooms from toxic algal-types, which can be dangerous for human
and animal health. Sources of these nutrients in water may include runoff from agricultural
land, sewage disposal systems, industrial wastewater, urban drainage and decaying plant
debris.

Biological Oxygen Demand - the amount of oxygen used by micro-organisms to decompose
waste materials; ranging from sewage, animal manure to human food and leaf litter.
Essentially, a low BOD is an indicator of good water quality, while a high BOD indicates
pollution. The Environmental Planning Agency (EPA) in USA has a simple BOD (mg/L)
standard to follow:

» 1-2 - Very good. Little to no pollution (organic matter) in water.
» 3 -5 -> Moderately clean.

» 6—9 - Poor. Somewhat polluted.

» 100 or more > Very poor/ heavily polluted.

Faecal Coliform - a bacterium that generally originates in the intestines of warm-blooded
animals. The presence of this bacterium in aquatic environments indicates that the water has
been contaminated with faecal material from man or other animals. While these bacteria do
not directly cause diseases, high quantities of faecal coliform bacteria suggest the presence of
disease-causing microorganisms. Left untreated, the decomposition of the organic matter that
contains faecal coliform can reduce oxygen levels enough to kill fish and other aquatic life.

Conductivity — a measurement of the water’s ability to conduct electricity; indicating the
amount of chemicals dissolved in the water. Essentially, significant changes in conductivity
may indicate a discharge or disturbance to the water system that ha negatively affected the
health of the water body and its biota.



SUMMARY OF RESULTS

Based on observations, large densities of human activities occurred within the 200ft/60m
boundary outlined in the methodology; more so from above the middle, all the way to the
mouth. The most recurring human activity found were illegal garbage dumps (large areas of
mounted garbage possibly unknown to national solid waste management company). Other
activities of great concern found within the 200ft boundary (in some cases located directly on
the river bank) include farms, businesses and residences.
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Figure 5: GIS map showing human activities along the White River.

Water temperature along the entirety of the White River does not vary significantly (Figure
6); ranging between 23.4°C and 24.1 °C; and therefore, can be deduced that temperature did
not affect any other parameters tested during this project. As expected, the salinity of the
water (Figure 7) was relatively low, with the greatest reading showing at the mouth of the
river (0.49 ppt). This is most likely due to the close proximity of the water sampling site to
the sea. Conductivity, pH, TSS and TDS levels were within acceptable range, and indicated
no significant spikes to be cause for concern. Average results of nitrate concentration (Figure
7) did not change significantly across the entirety of the river, and showed to be within the
water quality standard range outlined by NEPA. Similarly, phosphate concentrations did not
change much across the river; however, a noteworthy average concentration at the middle of
the river fell outside of the water quality standard (0.94 mg/l).



As mentioned before, White River Middle was located in close proximity to a small-scale
agricultural space; therefore the occurrence of agricultural run-off into the river is quite
plausible. Research had revealed that freshwater standard concentrations are based on a
different set of factors than water quality for the sea. This means that the acceptable ranges of
nutrient concentration for freshwater may still have a greater impact on coral reef ecosystems
(such as those in the WRFS). In terms of Biological Oxygen Demand (BOD), concentrations
across the river are relatively high and above the national standard. White River mouth
expectedly had the highest value, for reasons being it is the end point of the entire White
River and all its contents from the source meet at this site, and also the fact that the sample
site is near to a public beach, thus constantly subjected to a wide variety of human influences.

Based on results presented in Figure 8, the Faecal Coliform results have caused concern. The
White River mouth especially shows a significantly high average reading of 827.5
MPN/100ml (more than 60 times the standard). These readings were consistently high even
after heavy rainfall periods, which indicate that there is a continuous input of untreated
sewage nearby or perhaps along the entirety of the river. Readings further north from the
river mouth showed decreasing (but still high) Faecal Coliform concentrations; consistent
with expectations of decreasing human activity from mouth to source.
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Figure 6: Temperature (°C) range throughout the White River.

Table 1 showing National Ambient Water Quality Standard for Freshwater (NEPA; 2009)

Parameter Range Unit of measurement
Nitrate (NO3) 0.1-75 mg/L
Phosphate (PO,”) 0.01-0.8 mg/L
Biological Oxygen Demand (BOD) 0.8-1.7 mg/L
pH 7.0-8.4
Faecal Coliform <2-13 MPN/100ml
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Figure 7: Concentration levels of different parameters tested from water samples along the White River.
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Figure 8: Concentration levels of Faecal Coliform tested from water samples along the White River.



COMMUNITY OUTREACH

Through the project, community outreach activities aimed to target the following groups:
e Fishermen

It was important to encourage and congratulate fishermen for recognizing some of the
apparent issues along the river. Fishermen were engaged to participate in project activities
every step of the way, and were kept updated with project findings, questions and
concerns, by way of monthly meetings from December 2021 — September 2022.

e Upper watershed communities

Through initial outreach to upper watershed communities, the WRFS team realized that
communities further away from the river mouth (from middle going upward), fewer
community members were aware about the existence of the White River Fish Sanctuary, its
purpose and the interconnectedness between river systems and the sea. Brochures and cards
about the WRFS were disseminated, and volunteers canvassed the streets to spread
awareness. In many cases, especially with businesses and tourist attraction operators, there
was almost an immediate association of the WRFS with the Government, UWI and NEPA,
and with that, some associated negative connotations. The aim was to host an exhibition for
community members, schools and stakeholders to share information about the sanctuary,
share results from the water sampling and discuss possible solutions (on an
individual/community level), however, logistics proved to be quite difficult based on the
number of communities on either side of the river, as well as voiced reluctances to traverse to
the WRFS office space.

e Youth

With the information gathered from the water sampling results, the WRFS team decided to
take issues and create lectures of “common environmental issues” to engage schools. The aim
was also to interact with community schools, as those are very likely to have children who
live in these nearby communities. For the project duration, the WRFS team worked with 2
primary schools and a total of 44 students:

— Exchange All Age School (Exchange, St. Ann) — 5 visits within a 8 month period
— Newstead Primary School (Cascade, St. Mary) — 8 visits within a 10 month period

Topic areas covered include:

— Types of Coastal Environments in Jamaica
— Water Pollution
— Plastic Pollution and the Importance of Recycling
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STAKEHOLDER CONSULTATION

A stakeholder consultation activity was attempted with major stakeholders of the White River
watershed area. The aim was to inform these entities of the issues identified and
communicate its importance and relevance to each stakeholder, and discuss possible
management and restorative practices. The stakeholders that were identified and engaged for
consultation include:

— National Environment and Planning Agency (NEPA)
— National Solid Waste Management Authority (NSWMA)
— Municipal Corporation (St. Ann and St. Mary)

The WRFS management team experienced difficulty in coordinating a consultation meeting
with the entities, for reasons of opposing schedules and lacking of willingness to participate.
The final report will be shared with these entities and follow-up sessions will be attempted.
NEPA has indicated their interest in working with the WRFS on further plans of stakeholder
consultation and community engagement.

RECCOMENDATIONS AND FUTURE PLANS

The WRFS team recognizes the need for our operations to extend the span of outreach
activities to upper watershed communities, and the necessity for WRFS to be more involved
in the input of watershed management as we believe there is a strong link between the water
quality of the river and that of the sea (sanctuary). The team also strongly recommends a
revision of the watershed management plan by the relevant authorities, and increased
integration of the sectors involved.

Beyond this project, the WRFS team is committed to the following plans:

— Phase Il of project — Investigation of freshwater (White River) tracing within the
WRFS

— Phase Il of project — Coral reef Assessment within the WRFS

— Continued Outreach of the upper watershed communities and schools

— Continued Engagement of Stakeholders
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