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Monitoring of Nearshore Beach Water in Barbados from a Microbiology Perspective 

By: Marianne Beaulieu, Nkonye Campbell, Jessica Di Lorenzo, Neela Todd 
McGill University & University of the West Indies, Cave Hill Campus. 

 

Introduction: 

Maintaining clean beach water is of upmost 

importance in Barbados, as the islands’ vast sandy 

shores are used extensively by tourists and locals 

alike. In order to ensure beaches are safe for 

swimming, regular microbial testing of nearshore 

waters must take place. The purpose of this research 

project was to collect water samples from 16 beaches 

on the south and west coast of the island, as both of 

these coasts have a high population density and are 

popular for marine activity. Sampling of nearshore 

waters is important for the health of the local 

population, tourists and marine life; all of which 

contribute to the economy of Barbados. 

 

Objectives:  

To provide consistent and reliable data on coastal 

water quality for the Government Analytical Services 

(G.A.S) Microbiology lab records. To monitor the 

quality of shallow ocean water on the south and west 

coast beaches and assess possible variables leading to 

differences in the sample results. 

 

Methods: 

Standard microbiology beach sampling protocols 

were used throughout field research. Each beach was 

sampled 3 times, at 14 day intervals, between June 

17th and July 22nd, 2019. Samples were collected at 

the same time each week (10am-12pm) for data 

consistency. Sample bottles were taken to the G.A.S 

lab directly after collection, to be analyzed by 

membrane filtration technique. Results were read and 

documented 24 hours after incubation.  

To monitor contamination in water bodies, indicator 

organisms (IOs) are used to determine the likelihood 

of the presence of pathogenic organisms. We 

analyzed for Escherichia coli, (EC), and 

Enterococcus Faecalis, (EF) as these faecal indicator 

bacterium (FIB) are commonly used worldwide to 

monitor and approximate the risk of human exposure 

to an environment. 

 

*Results: 

Our initial hypothesis was that the south coast would 

be more contaminated than the west coast due to the 

higher density of urban, industrial and commercial 

activities. However, after performing statistical 

analysis (ANOVA & t-Test) on the results, we found 

that there was not a significant difference between 

contamination levels on either coast. We did find that 

there was a lot of variation between each beach and 

each sampling episode. Therefore, we determined it 

was more appropriate to explore specific geographic 

and temporal factors that could affect EC and EF 

contamination at each beach, rather than grouping by 

coast. Most importantly, when the averages of EC and 

EF per coast were calculated by geometric mean, they 

both revealed to be below the EPA recommended 

level.  
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Is biodigester effluent a suitable replacement for commercial fertilizers? Assessing the 
efficacy of liquid biogas digestate for cultivation of tomato (Solanum lycopersicum) crops in 
Barbados. Emily Hooton, Yu-Shing Ni and Coco Wang 
 
Introduction: Agricultural production is one of the biggest contributors to climate change due to carbon 
emissions and water pollution. A large share of agriculture’s impact on the environment is due to 
inorganic fertilizers that require a substantial amount of energy to be synthesised, and if not applied 
carefully, can end up in water streams due to runoff. It is therefore imperative to find sustainable 
alternatives to inorganic fertilizer in order to reduce agriculture’s environmental impact. The goal of our 
research project was to test the efficacy of anaerobic digester (AD) effluent as an alternative to 
inorganic fertilizer. An AD utilizes organic material to produce biogas, a source of renewable energy. AD 
effluent is a by-product of this process, which can prove valuable to agricultural producers due to its 
nutrient content. Using AD effluent instead of inorganic fertilizer could be beneficial to producers as it 
can reduce reliance on external inputs and utilize a substance that otherwise would go to waste.  
Hypothesis We hypothesize that a median concentration of AD biogas effluent is effective as an 
approximately equal substitute for inorganic fertilizer in terms of its benefits to fruiting of tomato plants 
and will yield better growth and development than under the negative control.  
Objectives 
- To evaluate the performance of AD effluent as a substitute for inorganic fertilizer and to 
determine the optimal concentration range for plant development and fruiting.  
- To examine the nutrient content of the AD effluent and the biochemical effects on soil and 
tomato plants. 
- To assess the horticultural and agricultural potential use of the AD effluent in Barbados as a 
fertilizer alternative.  
Methods  
9 treatments were performed with five replicates for a total of 45 tomato plants grown. 7 of the 
treatments had AD effluent concentrations, ranging from 1% to 100%, and two controls were used–a 
negative control containing water only and a control with inorganic fertilizer. Plant development was 
measured and recorded weekly through SPAD readings, fruit count, and vertical growth. In addition to 
the plant measurement, laboratory analyses with soil sampling were performed to determine chemical 
oxygen demand, ammonia, and phosphorus content.  
Results and discussion  
Treatments with 5% and 10% effluent concentration showed the greatest plant growth, with the 5% 
treatment having the highest tomato yield of all treatments. From these results, we concluded that the 
optimal effluent concentration ranges between 5-10%. Despite the lack of a statistically significant 
difference against the control, we found that overall the previously mentioned treatments performed 
better and are therefore promising fertilizer alternatives or supplements for agricultural production in 
Barbados.  
Conclusion  
Although expectedly inorganic fertilizer resulted in the best-performing plants, a low concentration of 
AD effluent in tomato production in Barbados is a viable sustainable alternative to use as a substitute for 
inorganic fertilizer because of its low environmental impact, economic advantage, and competitive 
performance.  
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Eco-Tourism Marketing Project: Farley Hill National Park, Barbados 
Shuang Liang, Sabrina Gill, Francis Tersigni 
 
Our project focused on developing Eco-Tourism, specifically at Farley Hill National Park, Barbados. The 
upkeep and administration of Farley Hill falls under the National Conservation Commission (NCC) of 
Barbados. The NCC is responsible for many other nature-based tourist sites across the island, as well as 
other multi-faceted conservation initiatives. We first met with our mentor, Carlos Dottin, and the 
manager of Farley Hill, Mr. Stanley Grimes. We discussed the general events that happen at Farley Hill, 
as well as the NCC’s future wishes for what they would like to develop about the park. From there, it 
was revealed to us that there were two main priorities that they had in mind -- to create educational 
content, with specific regards to the history and trees of the park, as well as marketing tools, to 
generate revenue and park attendance. With these objectives in mind, our group decided upon three 
projects -- a general brochure, a “discovery hunt” interactive worksheet, and a proposal to the NCC for 
future initiatives. 
 
The general brochure contained several vital pieces of information that were previously inaccessible or 
unavailable. This information includes the NCC logo, an introduction to the park, a list of amenities, an 
equity notice, a historical timeline, a list of events, ideal photoshoot locations, directions to and within 
the park, and administrative information such as hours, fees, and contact information. To create the 
“discovery hunt”, we labeled and identified 24 key plants and trees of interest. We then divided them up 
into 3 sections. We created a worksheet with various components, to appeal to different age 
demographics. For children aged 4-7, a checklist of plants with general descriptors was given (i.e. “find a 
plant with red flowers”) so that they could explore the park with a guardian. For those aged 7-12, which 
were the main demographic that attended the park, we designed the discovery hunt, where children 
would find a letter associated with each of the plants in each section. When they found all of the letters, 
they would unscramble them to form a word, which was the answer to an associated question. For 
patrons over the age of 12, we proposed the implementation of QR codes that, when scanned, provide 
additional information regarding the trees. 
 
The NCC proposal featured recommendations regarding future initiatives, such as the inclusion of 
hammocks and yoga sessions. Most importantly, we gave important information regarding QR codes 
and the trees that we identified. QR codes offers a number of technical, educational and marketing 
advantages which make it ideal for our outdoor discovery hunt at Farley Hill National Park. In particular, 
its large data capacity allows that participants have access to information that is much more detailed.  
 
We faced many challenges along the way. We had trouble identifying plants at times, and overcame this 
by reaching out to professors, such as Professor Carrington, for assistance. We had trouble meeting with 
the Public Relations department, and instead found support from our mentor, Carlos Dottin. We had 
trouble navigating the aftermath damage to the natural environment after Soca on De Hill, but managed 
to tag as many trees as we could. We presented our findings in a final presentation, and gave our 
completed materials to our mentor. Our mentor is now intending to review these materials with other 
managers at the NCC, before further editing and implementation. 
 



 
‘Heat and Healthy Milk:’ Determining the optimal pasteurization method of Goat and 
Blackbelly Sheep Milk for labelling recommendations at the Greenland Livestock Research 
Institute, Barbados by Myriam Driss, Tarini Gupta, and Elaina Grimm 
 
Objectives and Hypothesis: 
The purpose of this experiment was to determine the optimal temperature and time for pasteurising 
goat and sheep milk and to label recommendations for Greenland’s sale of unpasteurized goat milk and 
potential sale of Blackbelly Sheep milk. This experiment also observed the filtered and unfiltered milking 
processes at Greenland, placing emphasis on their sanitation measures. The milk was heated at two 
different temperatures for two different times: 45 °C and 73.8 °C for 10 and 15 seconds . Though heating 
the milk for a longer time at a higher temperature may lead to a lower total coliform count, the 
macronutrients will more likely to be damaged. Therefore, boiling the milk for a shorter period of time 
at the higher temperature will allow the macronutrients to stay intact while effectively killing off the 
bacteria. 
 
Methodology: 
Three types of milk were tested: i. black belly sheep unfiltered, ii. goat unfiltered and iii. goat filtered. 
The milks were sampled on three different days over a period of three weeks. In the first round, raw 
goat and sheep milk was sampled for total coliforms and Salmonella spp. During the second round, a 
lower level pasteurisation was conducted at 45 °C for 10s and 15s in addition to another round of raw 
milk testing. During round three, a higher level pasteurisation was executed at 73.8 °C for 10s and 15s in 
addition to a third and final round of raw milk testing. A negative and positive control for total coliforms 
and Salmonella spp. was executed on each day of testing. 
 
Results: 
It was determined that Salmonella was absent in all milk samples tested. All of the raw filtered goat’s 
milks had high bacterial loads ranging from 360-1000 c.f.u. per mL milk. The coliform count in raw goat’s 
milk was 41.7% higher in round 2 than round 1, and it was 199% higher in round 3 than round 2. As the 
microbial load was highest in the raw filtered goat’s milk, it is assumed that environmental 
contaminants through the filter, handling equipment, or the water may have lead to bacterial 
proliferation. The increasing microbial load also suggests buildup on the filter to be the source of 
contamination. 
 
Conclusions: 
We recommend that the staff at Greenland examine the cleaning process of the filtration system to 
figure out what exactly the source of the filter contamination is - whether it is from an animal in 
particular, an element of the equipment is contaminated (the bulk tank, or the other milking 
equipment), or the staff – improperly washing their hands and not wearing gloves. Additionally, until the 
coliform count is reduced to an acceptable grade A quality level (less than 100 CFU/mL) - routine 
microbial testing should be done in order to ensure the quality of the milk being sold. We also 
recommend that Greenland print labels on their bottles indicating the ideal milk boiling time and 
temperature (boiling the milk in a double boiler until it reaches 78 degrees Celsius for 10 seconds) and 
that boiling the milk does not impact the quality of the nutrients. Additionally, the label should include 
the health risks associated with drinking unpasteurized milk such as gastrointestinal and stomach 
problems as well as long term risks and complications which can be especially harmful to sensitive 
groups such as the elderly, young children and pregnant/breastfeeding women. 
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Development of a Sustainable Potting Soil Mix Sophia Jones, Siri van Gruen, and Julia 
Kossakowski 
 
In collaboration with: Barbados’ National Conservation Commission Nursery and McGill University 
Many thanks to Carlos Dottin, the NCC Nursery staff, Bellairs Research Institute, & Dr. Caroline Begg. 
 
Project overview: 
Our objective was to create an ideal soil mix for potting plants with the effect of a reduced weed load 
and overall sustainability for the NCC nursery. For the sustainability aspect, we emphasized a process 
that is practically applicable and reduces labor requirements (soil preparation & weeding) in the NCC 
nursery facilities, use material constituents that are economically sustainable for the NCC nursery, and 
overall environmental sustainability. This includes efforts to use locally available material where 
possible. We hypothesized that solarization would decrease the weed load of the potting soil, improving 
drainage and compaction will improve potted plant vigor, adding bagasse to soil before solarization will 
increase solarization efficiency, and that defining the “best” soil mix will vary depending on the desired 
outcome and parameters (e.g. cost effectiveness, environmental sustainability, managing the weed 
load, overall plant health, etc.) 
 
We analyzed these objectives through the creation of 6 mixes involving local and imported soil 
amendments, testing (I) soil solarization to decrease weeds, (II) soil infiltration and compaction, and (III) 
the qualitative health of all plants and soils. 
 
Results: 
The mixes created for this study had less weeds (via solarization) and faster infiltration rates (via soil 
amendment ratios) than the potting mix currently used at the NCC. The control soil compacted the least 
out of all mixes, which was not predicted as it exhibited high infiltration (Duiker, 2005), possibly due to 
pre-mixing and initial soil density. Based on overall cost, sustainability, and the qualitative ranking at the 
end of the trials, the low drainage, low nutrient mix (containing coconut fibre, perlite, 10:90 manure to 
topsoil) performed best. Based on qualitative observation, texture, and compaction levels, the low 
drainage, high nutrient mix (containing peat moss, perlite, 20:80 manure to topsoil) performed best. 
Thus, none of the 6 mixes was sufficient to recommend the “perfect” soil mix. Rather, the information 
gained from this study can be used to prioritize different aspects of soil health to ameliorate first, such 
as (I) reducing weeds via solarization, (II) increasing sustainability and reducing cost through the use of 
coconut fiber and bagasse, and (III) improving aeration, drainage, and soil health via perlite, peat moss, 
and coconut. Soil creation is an iterative process, and we recommend future soil mixes created by the 
NCC to (a.) incorporate bagasse and coconut coir for lower cost, sustainability of sourcing, improve 
solarization, and aeration; (b.) form a composting scheme involving bagasse and manure to reduce 
fertilizer inputs, minimize nitrogen leaching, and decrease the overall C:N ratio (Bernal et al., 1996); (c.) 
and to investigate the realistic application of solarization in the field. 
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