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Abstract 

The unavailability of safe running water is a major problem faced by many residents of rural 

Jamaica; the use of unsafe drinking water for domestic purposes is also a major public health challenge 

in developing countries due its contribution to the global burden of disease reported annually. The aim 

of the research was to assess the microbiological and physiochemical quality parameters of non-

municipal drinking water from springs and tributaries within the Blue and John Crow mountains. The 

study methodology used was sampling through field work and laboratory testing for microbiological 

water quality parameters using standard procedures. The research is a cross-sectional survey that was 

conducted over a seven-month period. Fourteen samples of water were collected from the water sources 

and in the homes of the residents. Five water parameters were assessed against national and internal 

water quality index. In one hundred percent of the samples the total coliforms levels exceeded the 

established safe limit as established by the Ministry of Health Jamaica. The initial hypothesis of the 

research was supported by the findings. The consumption and use of non-municipal water throughout 

the communities of the Blue and John Crow Mountain bears a significant risk for public health. 

Keywords: Unsafe drinking water, Rural communities, Potable water, Water quality index. 

Introduction 

This research is an epidemiological survey of 

rural non municipal drinking water supplies in 

the Blue and John Crow Mountain Ranges of St. 

Andrew Jamaica. The Blue and John Crow 

mountains is located within the eastern mountain 

ranges of Jamaica and is home to numerous 

springs and rivers which serves as tributaries to 

the municipal reservoirs that provide water for 

the urban areas. 

Due to the terrain of the Blue Mountains and 

John Crow mountains many communities which 

lie within these areas are not supplied with 

municipal water. To provide the well needed 

resource, many communities’ members pool 

their efforts and construct communal water 

catchments which are supplied by one or more 

of the many springs in the area. From these 

catchments, water is piped into homes along 

miles of community roads. Some residents also 

collect and store water for their domestic 

purposes from entombed springs located along 

roadways. 

Domestic water requirements are 50-100 US 

gals per person per day minimum [1]. Since non 

municipally supplied water in these areas is not 

metered most residents who tap into the sources 

obtain the required amounts or more per day 

except in dry periods where the flow rate of the 

water becomes less due to the changes in 

weather pattern in the area. 

In rural Jamaica as it is in other places 

biological and physiochemical quality of water 

is influenced by environmental conditions such 

as method of solid and liquid waste disposal, 

land topography, surface run offs as well the 

location of other properties such as those that 

facilitate animal rearing and other agricultural 
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activities. Throughout the communities of the 

Blue and John Crow Mountains, waste disposal 

and wastewater discharge are often 

indiscriminate and can lead to contamination of 

water sources. Scientifically it is proven that 

improvements in drinking water, sanitation, 

hygiene, and water resource management may 

reduce the global disease burden by 10%. [2]. In 

the year 2016, water, sanitation and hygiene 

were responsible for 829 000 annual deaths from 

diarrhea, and 1.9% of the global burden of 

disease [2]. 

Springs and tributaries are unique ecosystems 

and signify the height of the water table in a 

particular area. Management of these resources 

through zoning, and reduction of environmental 

pollution is necessary to reduce the likely 

epidemiological burden that could be faced by 

the community. This study provides information 

that can add valuable scientific data for future 

intervention such a national water quality policy 

for the management of non-municipal water 

sources. 

The research aimed to assess the 

microbiological and physiochemical quality 

parameters of non-municipal drinking water 

from springs and tributaries within the Blue and 

John Crow mountains. The specific objectives 

that guided the methodology as outlined in this 

paper were to: Assess the bacteriological quality 

of non-municipal drinking water in the study 

area by examining Total Plate Count (TPC), 

Total Coliform (TC), Total Dissolve Solids 

(TDS) and Hydrogen Ion (pH) concentration as 

water quality parameters as well as to determine 

the physical quality of the water supplies by 

examining color and temperature as water 

quality parameters. 

The lack of municipally piped water is a 

challenge faced by numerous rural communities 

in Jamaica. To improve the nations water and 

sanitation status the Government of Jamaica has 

embarked on numerous water improvement 

initiatives supported by agencies under the ambit 

of the United Nations [3]. Amidst these efforts, 

many residents of rural Jamaica do not have 

access to potable running water. To address the 

need for potable water, many householders in 

Jamaica, harness and use water provided from 

sources such as rain, rivers, streams and springs 

sources which are often used and consumed 

without the application of any disinfection 

method. To make the water safer for use, some 

householders in the rural communities of 

Jamaica use bleach as a disinfecting agent. 

Bleach is largely available and widely used in 

the incorrect concentrations as a disinfecting 

agent by many householders in Jamaica [4]. 

The implications for these actions are far 

reaching as waterborne diseases such as typhoid 

fever is endemic to the island [5]. Sporadic cases 

of leptospirosis and other water related illnesses 

are also experienced annually [6]. 

The climate in the Blue and John Crow 

Mountains is cool and is well known for growing 

crops such as the world-famous Blue Mountain 

Coffee. Other crops such as spices are also 

grown in the areas. Due to its natural vegetation, 

the area is home to numerous species of lizards 

and birds living in many areas where most of the 

non-municipally supplied water sources are 

entombed [7]. Throughout the communities. 

excreta disposal is mostly via the means of pit 

latrines and or water closets with absorption pits. 

Animal waste recycling is also a prominent 

practice as farmers find it cheaper to use these 

wastes as soil amendments. Along with organic 

soil amendments many farmers use chemical 

fertilizers which have the potential for the 

contamination of the water sources in the area. 

Globally, at least 2 billion people use a drinking 

water source contaminated with faeces [8]. The 

Sustainable Development Goal 6 (SDG 6) 

outlines that globally by the year 2030 there 

should be improved water quality by reducing 

pollution, eliminating dumping, and 

minimizing release of hazardous chemicals 

and materials [9]. 

In Jamaica the government has set policy 

criteria for potable water which is regulated by 

the Ministry of Health as follows. Amidst the 

guidelines presented, more regulations aimed at 
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improving national supplies are needed to ensure 

the quality and safety of this important resource 

for all individuals within the population. 

Intersectoral policies that address increased 

regulatory monitoring and management of all 

water supplies including those which are 

community based is also essential and will create 

a foundation for support and sustainability of 

efforts related to water quality management and 

the protection of the environment. 

Internationally the focus has shifted from 

Millennium Development Goal (MDG) target 7 

which aimed to halve the proportion of the 

population without sustainable access to safe 

drinking-water to improving water sources and 

accessibility to water by 2030 [9]. 

Ideally drinking water should not contain any 

microorganisms known to be pathogenic that can 

cause disease or any bacteria indicative of fecal 

pollution. UNDP report states that one out of six 

people do not have access to clean water, that is, 

about 1.1 billion people lack access to safe 

drinking water [10]. Given this reality residents 

are compelled to use water from sources like 

shallow wells, springs, and rivers for domestic 

purposes. As seen in the Soho England 1852 

outbreak of cholera, untreated water sources are 

often unsafe for domestic use and human 

consumption and when used is often associated 

with outbreaks of diarrheal and other 

communicable and non-communicable illnesses. 

An experimental assessment of 

physicochemical quality of spring water was 

conducted in Arbaminch, Ethiopia. Water 

samples were collected from Arbaminch called 

Forty Springs. Spring water samples were 

collected in two-liter capacity polythene bottles 

and analyzed for physiochemical characteristics. 

From the experimental data it was found that the 

concentration of chloride was higher than the 

permissible levels of chloride for safe drinking 

water as set by WHO [11]. All other parameters 

such as Total Dissolve Solids and PH were found 

to be safe for drinking and other domestic 

purposes [11]. The validity and reliability of the 

findings from this research could not be proven 

as the method used to select the sources for 

sample was not outlined. The methods of 

analysis used for the samples were suitable 

based on the physiochemical qualities that were 

being assessed. 

While chemical and physical parameters of 

drinking water is known to be of major public 

health significance, most emphasis including 

research has always focused on biological risk 

associated with water. The recommendation in 

the study highlighted the need for further 

research relating to other chemical contaminants 

in the water including those which are also 

associated with agriculture. In Jamaica there are 

established water quality standards which are 

monitored by the Ministry of Health and the 

National environment and Planning Agency. 

These parameters are as follows: Zero CFU / 

Coliforms, 0.2ppm of residual chlorine, Chloride 

5-20 Mg/L, Nitrate 0.1- 7.5 Mg/L, PH 7-8.4 

Mg/L, Total Dissolve Solids 120-300 Mg/L [12]. 

The chemical attributes of a water source can 

be an important indicator of water quality [13]. 

In villages of Barwari Bala, Duhok, Kurdistan 

Region Iraq, the chemical quality of spring water 

was assessed; a total of one hundred and twenty 

spring water samples were collected from ten 

villages during the dry and wet seasons in 2018. 

The samples were analyzed for major 

physicochemical characteristics, including: 

(Ca2+), (Na+), (K+), (Cl−), (SO4
2−), (NO3

−), PH, 

(TDS), and (TH). All parameters except Sulfate 

(SO4
2−), were found to be higher in the wet 

season than the dry season. [14]. During each 

season, six water samples at 10–15-day intervals 

were collected from each spring. The sample 

method and intervals employed allowed for a 

comparative analysis of the water quality and the 

elimination of bias. Based on the methodology 

employed in collecting the samples the data 

generated could be considered generalizable and 

reliable and could thereby be used to impact 

policy decisions. Similar to this findings other 

studies reveal that there is a need to increase 

vigilance and water quality monitoring activities 
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relating to the chemical parameters of domestic 

and drinking water [11]. 

Washington State Department of Health 

explains that Total Coliform is a large collection 

of different kinds of bacteria. While fecal 

coliform are types of total coliform that exist in 

feces. Total coliform is commonly found in the 

environment, whereas fecal coliform is naturally 

found in the intestines of people and animals 

[15]. The presence of fecal coliform in drinking 

water samples indicates recent fecal 

contamination. Washington State Department of 

Health further noted that there is a greater risk of 

other pathogenic microorganisms present if only 

total coliform bacteria are detected [15]. In water 

intended for drinking Coliforms should not be 

detected in 100 mils per sample [16]. 

Experimental research conducted in Rabak 

Town Sudan to determine the microbiological 

safety of drinking water in Sudan revealed that 

23.3% and 60% of the samples’ examined 

samples were doubtful while 16.7% of samples 

showed that the water quality was satisfactory 

[17]. 

To make water safe for drinking chlorine 

bleach is often the household chemical that is 

promoted by the Ministry of Health Jamaica [4]. 

When using chlorine as a disinfecting agent the 

chemical should be added to water to leave a free 

residual chlorine concentration of 0.4 to 0.5 mg/l 

after 30 minutes, which can be determined using 

a special test kit [4]. In a systematic review of 15 

intervention studies for the World Bank, it was 

revealed that household-based water treatment 

and safe storage was associated with a 35% 

reduction in diarrheal disease compared .to a 

statistically insignificant 11% for conventional 

interventions [18]. In support of the findings a 

Cochrane review covering more than 38 

randomized, controlled trials and 53,000 people 

in 19 countries found that, household-based 

interventions were about twice as effective in 

preventing diarrheal disease (47%) than 

improved wells, boreholes, and communal 

standpipes (27%) [19]. 

The domestic (point of use) treatment of non-

municipal supplied water in rural areas is most 

times based on the perception that the untreated 

water is not safe, therefore in order to ensure its 

safety a process of crude chlorination is often 

done. A comparative cross-sectional study was 

conducted among urban and rural households 

with under-five child in Kersa Health and 

Demographic Surveillance Site, Eastern 

Ethiopia. The data was collected from caregivers 

of systematically selected households and 

analyzed using multivariable logistic regression 

[20]. A total of 1,912 households were included 

in the analysis with a 96.5% response rate. The 

results showed that in rural areas, 4.6% of 

caregivers were reportedly chlorinating water at 

point-of-use. In urban areas, 17.1% of caregivers 

were reportedly chlorinating water in two 

settings, caregivers' point-of-use water [20]. A 

sample size calculator was used to determine the 

number of participants in the study. A 

questionnaire with parts adopted from the WHO 

tool for water quality monitoring was used to 

collect the data. The results of the study showed 

that chlorination of domestically used water was 

associated with chlorine taste and water quality 

perception. The methodology used in selecting 

the participants for the study was a useful 

scientific approach, as with rural communities’ 

population is sparsely spread, therefore selecting 

participants of a study by using simple random 

sampling methods is quite difficult, the sample 

size calculator and systematic random sampling 

is one of the most suitable methods of sample 

selection in this case. 

The temperature of water can help determine 

the suitability for inorganic constituents as well 

as chemical contaminants which has an impact 

on its taste. Cool water is generally more 

palatable and acceptable than warm water. 

Additionally high-water temperature enhances 

the growth of microorganisms and may increase 

problems associated with their color, odor, taste, 

and corrosion [21]. There is also a direct link 

between the temperature of water and water 

consumption [21]. Jamaica being in a tropical 
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zone experiences high climatic temperatures 

thus naturally occurring throughout the country 

is expected to be within ambient temperature 

ranges. 

The senses are used as the first line of defense 

against contaminated water. If the water has an 

unusual look or smell to it, then chances are 

individuals will not consume the product. [21]. 

Color is an indication of the number of 

suspended solids in water such as tannin, which 

is caused by organic matter coming from leaves, 

roots, and plant remains [22]. 

The kind of contaminant which is present in 

water can sometimes be deduced by its specific 

color and taste. Pseudomonas aeruginosa is 

particularly good at forming biofilms growth in 

drinking water and can cause problems with 

color, taste, odor, and turbidity if found in high 

numbers [2]. 

Water used for human consumption in rural 

communities may contain heavy metals, 

pesticides, fertilizers, and heavy metals which 

are known carcinogens [24]. In assessing the 

safety of water for domestic purposes, biological 

and physiochemical qualities must therefore be 

assessed and determined to be within safe and 

permissible limits if the product is to be 

considered safe for human consumption. The 

World Health Organization states that the quality 

of water sources should be assessed, and the 

likelihood of contamination determined [8]. In 

agreement with the WHO, CDC highlighted that 

water is obtained from two main sources, surface 

water such as rivers, streams, and reservoirs as 

well as groundwater which is obtained by 

drilling wells for water [25]. According to the 

Water Education Foundation water from natural 

sources should be treated for microorganisms, 

bacteria, toxic chemicals, viruses, and fecal 

matter [26]. Untreated water used for domestic 

purposes including drinking has been the vehicle 

for the transmission of many gastrointestinal and 

other illnesses. Other illnesses which are chronic 

such as lead poisoning has also been associated 

with numerous disease outbreaks. The 

implementation of water safety policies geared 

towards the protection of the public is important 

in preventing or reducing incidence of 

waterborne illnesses. 

Methodology 

A cross-sectional survey was conducted to 

assess the physicochemical and bacteriological 

quality of non-municipal supplied water in the 

Blue and John Crow Mountains. Sampling was 

done through field work and the analysis of 

water quality parameters were done using 

calibrated handheld tools and standard 

laboratory testing. 

The Blue and John Crow Mountains is a 

tropical, mountain rainforest within the eastern 

part of Jamaica in the Caribbean. These two 

mountain ranges cover approximately 20% of 

the island’s total landmass and are recognized 

for their biodiversity and significance within the 

Caribbean region. 

The communities within the sample are 

Middleton, Craig Hill, Dublin Castle, and Cozy 

Nook. These communities meet the inclusion 

criteria for the research since the residents use 

non-municipal supplied water from entombed 

springs for domestic purposes. 

A census was conducted of all non-municipal 

water sources in the study area, Water samples 

were collected in sterile water bottles and 

transported to the laboratory under refrigerated 

conditions within 24 hours. A total of eight 

samples were collected during the wet months of 

the year, which is December to June. Due to the 

location of some sources, samples were 

collected in three phases. The samples were 

analyzed for chemical, physical, and 

bacteriological parameters. Two of the eight 

water sources are entombed and located along 

the roadway. Several individuals from within the 

community as well as persons from outside these 

communities that experience water shortage 

traverse to these areas by foot and vehicle to 

collect water in containers for domestic and 

other purposes. Bulk water truckers who sell 

water to business places and dwellings also fill 

their water tanks at these locations. 
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Most entombed water supplies in the study 

area serves a single dwelling or numerous 

dwellings. Point of use samples were collected 

from homes representing each source. A total of 

six point of use samples were collected from the 

homes and analyzed for physical chemical and 

microbiological parameters. Both point of use 

and source samples were collected on the same 

day and transported to the laboratory in the same 

manner. An observation guide was used to 

capture data on physiochemical characteristics 

for both source and point of use samples. The 

instrument consisted of drinking water quality 

index parameters which was used to guide the 

analysis. 

For each water sample, the physicochemical 

and biological characteristics were measured 

using standard testing procedures. The qualities 

assessed were Total coliform, Hydrogen Ion 

Concentration, Total Dissolve Solids, 

Temperature, Color/Appearance, and Total Plate 

Count. The Hydrogen Ion concentration, Total 

Dissolve Solids and temperature were analyzed 

by the researcher at the point of collection using 

calibrated handheld tools. The results of the tests 

were documented in an observation guide. The 

remaining parameters were analyzed by the 

laboratory. The obtained water quality 

characteristics were compared to national and 

international drinking water quality index. 

Results 

Water is one of the most essentials of life. It 

is retrieved from different sources to be used for 

a variety of reasons, consumption by drinking 

being the most important and prominent use. 

According to the world Health Organization, in 

2015, 91% of the world’s population had access 

to an improved drinking-water source. However, 

at least 1.8 billion people use a drinking-water 

source contaminated with faeces [27]. 

Undoubtedly water is important to sanitation and 

nutrition, yet it has been a vehicle for the 

transmission of numerous diseases such 

Leptospirosis, Giardiasis, Poliomyelitis, and 

other infectious illnesses. Proper and adequate 

water treatment is therefore necessary to ensure 

its safety and potability [25]. 

Table 1. Bacteriological and Physiochemical Characteristics of water samples collected in Phase 1 

Parameters National 

standards 

Results P OU Sample 

3 Source 

POU 

Sample 

1 Source 

POU Sample 

2 Source 

TDS (mg/L) 120-300 164 178 118 137 204 None 

PH 7-8.4 8.20 8.28 8.17 8.32 7.62 None 

Color Clear Clear Clear Clear Clear Clear None 

TPC (cfu/ml) <500 350 33 79 70 170 None 

TC 0 8x102 1.6x102 1.1x102 1.7x102 1x102 None 

Temperature 0C 30-32 25.5 34.4 31 35 32 None 

Table 2. Bacteriological and Physiochemical Characteristics of Water Samples Collected in Phase 2 

Parameters National 

standards 

Results P OU Sample 3 

Source 

POU 

Sample 1 

Source 

POU Sample 2 

Source 

TDS (mg/L) 120-300 125 162 118 137 162 None 

PH 7-8.4 7.9 8.2 8.17 8.32 8.2 None 

Color Clear Clear Clear Clear Clear Clear None 

TPC (cfu/ml) <500 >1600 1.8 79 70 >1600 None 

TC 0 1.4x104 7.6x101 1.2x102 1.4x102 1.4x105 None 

Temperature 0C 30-32 26 34.4 26 35 32 None 
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Table 3. Bacteriological and Physiochemical Characteristics of Water Samples Collected in Phase 3 

Parameters National 

standards 

Results 

Sample 

1 Source 

POU Sample 

2 Source 

P OU 

TDS (mg/L) 120-300 444 446 118 137 

PH 7-8.4 8.65 8.28 8.17 8.32 

Color Clear Clear Clear Clear Clear 

TPC (cfu/ml) <500 6.3x101 1.8x101 2.0 1.4x102 

TC 0 49 13  2 240 

Temperature 0C 30-32 25 34.4 27 37 

Discussions 

Hydrogen Ion Concentration/pH 

The pH of natural water is 7. The current 

investigation ranges were 7.62– 8.65 

demonstrating that 100 % of the water samples 

were within alkaline limits and 97 % were in 

keeping with national water quality index 

parameters [12]. Alkaline water has been known 

to positively impact bone health as well as 

reverse effects of aging. It is also believed that 

alkaline water improves spine T score in 

premenopausal women [28]. The results of a 

study involving aged mice which were treated 

with alkaline water and regular tap water and 

then sampled at postmortem after 24 months 

suggested that mice watered with alkaline water 

overwhelmed control mice. The findings also 

inferred a benefit on longevity, in terms of 

deceleration of aging factor was correlated with 

the consumption of alkaline water [29]. 

The pH of water can affect its palatability, as 

well as suppressing the effectiveness of the 

disinfection of chlorine. Contrastingly, Low pH 

water will corrode or dissolve metals and other 

substances. Water with a pH > 8.5 could indicate 

that the water is hard and can lead to digestive 

and metabolic abnormalities if consumed [30]. 

Total Dissolve Solids /TDS 

The quality of water is known to reflect the 

environment it passes through; as water it 

usually absorbs high levels of inorganic minerals 

such as calcium and potassium salts. The 

concentration of Total Dissolve Solids from 

analysis was in the range of 118 and 446 mg/l. 

According to the National Environment and 

Planning Agency of Jamaica established upper 

limit for TDS in excellent drinking water is 300 

ppm [12]: The findings from the analysis 

showed that 14 .28 % of the samples showed 

TDS levels more than the 300mg/L. 

A study done in Iraq on the physiochemical 

chemical quality of water showed that all 

parameters such as TDS and PH were high in the 

wet seasons of the year [31]. High TDS levels 

can have implications for palatability of water 

[32]. In addition, many studies showing the 

benefits of alkaline water have revealed that 

people consuming water with a high level of 

total dissolved solids (TDS) have shown a higher 

incidence of coronary heart disease (CHD), 

cardiovascular disease (CVD), and cancer. 

In domestic use situations high TDS in water 

is normally associated with atopic dermatitis 

[33]. A systematic review conducted on seven 

studies 385, 901 participants showed an 

increased incidence of atopic dermatitis in 

children exposed to hard water. Children 

growing up in areas with hard water are slightly 

more likely to develop atopic dermatitis than 

children in areas with soft water [33]. High TDS 

values in drinking water is also harmful to those 

populations which are suffering from kidney and 

renal diseases. [34]. Consistent consumption of 

water with high TDS levels may cause laxative 

or constipation effects and makes water difficult 

for domestic use [35]. 
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Total Coliform and Total Plate Count 

Coliforms are indicator microorganism 

associated with contamination from organic 

matter. Total coliform refers to a large 

assemblage of gram-negative, rod-shaped 

bacteria that share several characteristics. These 

include E. coli, Klebsiella, Enterobacter, 

Streptococcus, Staphylococcus spp etc. In this 

study, the Total Coliform and Total Plate Count 

levels were outside of acceptable ranges. The 

World Health Organization establishes that there 

should be no coliform in drinking water [32]. As 

seen in the tables all samples were positive for 

coliforms and in 14 % of the samples, the Total 

Plant count levels were >500 cfu/ml. When 

microbes are given the right conditions for 

survival replication is possible. Coliforms are 

also the most common public health concern in 

drinking water [8]. Disinfection of drinking is 

therefore recommended to make water safe for 

drinking [4]. 

Globally, at least 1.8 billion people use a 

drinking-water source contaminated with faeces 

[27]. The levels of coliform detected at all 

sources and point of use shows the absence of or 

inadequate application of disinfection methods 

which are necessary to reduce the likelihood of 

water borne diseases. In a systematic review of 

15 intervention studies for the World Bank it was 

revealed that household-based water treatment 

and safe storage was associated with a 35% 

reduction in diarrheal disease compared .to a 

statistically insignificant 11% for conventional 

interventions [18]. To make water safe, 

household water treatment using chlorine bleach 

is encouraged by the government of Jamaica [4]. 

However, chlorine used in water treatment can 

react with halides and natural organic matter in 

raw water to produce numerous carcinogenic 

halogenated disinfection by-products [36.] 

As seen from the literature review globally 

microbiological quality of water remains a 

public health concern experimental research 

conducted in Rabak Town Sudan to determine 

the microbiological safety of drinking water in 

Sudan revealed that 23.3% and 60% of the 

samples’ examined samples were doubtful while 

16.7% of samples showed that the water quality 

was satisfactory [17]. Every effort should 

therefore be made to achieve a drinking-water 

quality as safe as practicable. Improving global 

access to safe drinking-water is therefore an 

effective way of improving global public health 

standards. High Total Plate counts in water are 

often associated with the creation of biofilms in 

water distribution systems. The Total Plate 

Count in this study ranged from 2 to less than 

1600 CFU/mL. As seen from the results 7 % of 

the Point of Use samples had higher reading of 

TPC than the source. Premises plumbing water 

quality can be compromised by long water 

residency times and reduced disinfectant levels 

thereby creating environments where pathogens 

such as Pseudomonas, and Legionella can 

amplify in biofilms [37]. 

Temperature and Appearance/Color 

The mean temperature of the water samples in 

the study was 25°C, which was within 

permissible national standards (30°C). A study 

done on temperatures of well water in Ethiopia 

generated slightly lower temperatures of result 

(27-28°C) [38]. Climate change has affected 

water temperatures globally. The water samples 

in this research were all taken from natural 

sources of non-municipal supplies namely 

tributaries and springs. The geographical 

location of these supplies is within the Blue and 

John Crow Mountains that normally experiences 

cool weather with temperatures as low as 13 

degrees Celsius [ 7]. These weather conditions 

could have influenced the temperatures of the 

water samples. The palatability of water may be 

influenced by temperature [21]. There is also a 

direct link between the temperature of water and 

water consumption [21]. Color is also an 

indication of the safety of water. Water can also 

be impacted by organic materials such as tannins 

from leaves debris and roots [22]. The senses are 

therefore used as the first line of defense against 

contaminated water. If the water has an unusual 

look or smell to it, then chances are individuals 
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will not consume the product because it is 

believed that it might be contaminated [21]. In 

100 percent of the samples the color of the water 

was clear. 

Summary 

The World Health Organization outlines their 

responsibility as the international authority on 

public health and water safety. As s seen from 

results and discussions safety of water cannot be 

determined with the naked eyes, various 

strategies and interventions are necessary to 

reduce incidence of waterborne illnesses whose 

causes might not be readily identifiable by the 

population at risk. Many actions and 

circumstances can lead to the contamination of 

drinking water; water for drinking and domestic 

purposes must therefore be free from harmful 

physical, chemical, and biological contaminants 

including pathogens such as E. coli and 

Klebsiella. Established policies and guidelines 

are required in Jamaica to ensure that non 

municipal water supplies are monitored and 

regulated ultimately reducing the impact on 

public health associated with the outbreak of 

waterborne illnesses. 

Conclusion 

The risk of waterborne diseases associated 

with the use and consumption of non-municipal 

supplied water holds major negative 

implications for public health. The assessment of 

water quality is therefore essential to ensure the 

suitability of a water source for the designated 

use. In this research five water quality 

parameters were assessed and compared with 

national and international standards to determine 

the epidemiological implications associated with 

the use and consumption. The aim of the 

research was to assess the microbiological and 

physiochemical quality parameters of non-

municipal drinking water from springs and 

tributaries within the Blue and John Crow 

mountains. The research shows that except for 

Total Coliforms, no more than 14 % of the 

samples showed adverse results when compared 

to ideal standards for excellent drinking water. 

Enhanced research in this area can therefore 

provide much needed data for water quality and 

safety policies that will benefit public health. 

Total Dissolve solids is an indication of water 

quality, High Total Dissolve Solids in water can 

also result in calcification in water distribution 

systems which can ultimately lead to the growth 

of biofilms which reduces the ability for 

effective disinfection. Coliforms, in particular E. 

coli are indicator organisms associated with 

numerous outbreaks. The data presented 

highlights the risk for the occurrence of 

waterborne diseases associated with the use and 

consumption of all these water sources in the 

study. 

As seen from the findings, safety of water 

cannot be determined with the naked eyes, 

various strategies and interventions are therefore 

necessary to reduce incidence of diarrheal 

illnesses whose causes might not be readily 

identifiable by the population at risk. The 

literature reviewed demonstrates that many 

actions and circumstances can lead to the 

contamination of drinking water. Established 

policies and guidelines are therefore required in 

Jamaica to ensure that these and other similar 

water sources are regulated ultimately reducing 

the impact on public health associated with the 

outbreak of waterborne illnesses. 

Recommendations 

1. The Ministry of Health should conduct 

research on non-municipal water supplies in 

Jamaica, these studies should be designed to 

address the epidemiological association 

between the use and consumption of non-

municipal water and occurrence of 

communicable and non-communicable 

diseases in Jamaica. 

2. The Government of Jamaica/ regulatory 

stakeholders should establish water quality 

monitoring and management policies that 

includes the treatment and management of 

the sources included in this research. 
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3. The municipal corporation and other 

responsible agencies should post “Boil 

Water,” advisories where feasible such as at 

the water sources located along roadways. 

4. Community health workers when 

conducting home visits, should advise 

householders of the need to disinfect water 

at the point of use. 
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