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*Mostly based on assessing the connection between gender and water in Barbadian
communities and educating the public about the topic.

*The interconnection of COVID-19, the volcanic ashfall, and the hurricane season
has underscored the importance of water access, and this project will explore how
gender influences one’s experience with water outages and water management in
Barbadian communities due to absence of information on this issue.

*Although health issues such as poor sanitation/hygiene and disease are often
emphasized when the need for water is discussed, the lack of water also leads to
social disruption.




*In the context of interruptions in water availability, women are disproportionately
impacted since they are responsible for most domestic water-related activities
(Suchorski, 2009).

*Caribbean women hold major responsibility for water management in the
household, which overlaps with their reproductive responsibilities [i.ecleaning,
cooking, washing] (ECLAC, 2008).

*The absence of a gender policy at a national and organizational level (as proven by
the absence of a gender policy at the Barbados Water Authority) makes it easier to
overlook issues of gender inequality. This is an area of concern since the decreased
availability of water in the region continues to disproportionately impact Caribbean
women (ECLAC, 2008).



IMPORTANCE OF WATER ACCESS

Water is an essential part

CLEANWATER of health and human life.

AND SANITATION
For example based on SDG
6, the access to water,
sanitation and hygiene are
central to the eradication
of poverty and hunger.

SOCIAL IMPACTS
o [ ]

A P\ Although access to water
is a universal human
right, the of lack of it

° affects persons
- differently.

GENDER CONSIDERATIONS
What makes women and girls more vulnerable?

Due to gender stereotypes women (especially those in

female-headed households) are mostly responsible for

domestic care, whether it be for young children or the
elderly.

GLOBAL FACTS

REGIONAL FACTS

"Women and children spend
125 million hours each day
collecting water, which is on

Although the decreased
availability of water in the

Factors such as age, physical ability,
WHAT ARE THE HEALTH RISKS? socio-economic status can have an
. impact on the way water affects us.
According to the World Health
Organization (2019)
Poor sanitation, along with the
contamination of water can lead to
the transmission of these diseases:

During water shortages, elderly persons,
along with persons with differing physical
abilities may have difficulties accessing
water (i.e lifting heavy buckets, going
outside to collect water)

» g

CHOLERA, DIARRHEA, DYSENTERY,
HEPATITIS A, TYPHOID, AND POLIO

DENGUE is also an issue of concern considering that it
has been endemic in Barbados for over 30 years (Douglas
et al. 2020). Keeping water accessible in containers
outdoors makes it easier for mosquitoes to breed, and
increases health risks.

Your socio-economic status can determine
how easily you access specific resources (i.e
ability to purchase bottled water during
water shortages or the ability to afford a
water tank).

The COVID-19 pandemic has
further emphasized the
importance of hygiene and
sanitation in fighting the spread
of the virus.

average more time spent on
any other domestic water
related activity" (Water.org

Caribbean disproportionately
impacts women, policy-makers
tend to overlook the fact that
women bear the responsibility
AUk of water management in most
households, which overlaps with
their reproductive
responsibilities [i.e cleaning,
cooking and washing] (ECLAC,

/ §/ - wl ‘ 2008)

LOCAL FACTS

Within the context of Barbados, multiple
reports were made of "women's inability to
cook and subsequent diet substitution with dry
foods, inability to wash and clean their
households, and rash development on babies
and young children" (Isaacs, 2017).

HOW ARE MEN IMPACTED?

In the context of water
outages/accessing water, this
stereotype may require men to
undertake heavy lifting or other
activities, which can be physically
straining and lead to potential
health risks.

Gender stereotypes also impact
men negatively, for example,
"expectations of male heroism
require boys and men to engage
in risky behavior in the face of
danger" (Bradshaw, 2010)



Please check all that apply:

Water Source

Drinking Cooking wWashing
dishes/laundry

Cleaning Cleaning

indoors outdoors

Watering
plants

Directlhy from BwWA

From BWA through a

personal storage tank

BwWA water tanker

Community standpipe

Community tank

Rainwater harvesting tank

Private well

Purchase bottied water

Greywater reuse

Other

6. Please specify accompanvying residents within yvour home by gender and age {i.e one female — 20, one

male - 27), and indicate any water collection and/or domestic water-related activities (i.e washing the

dishes, laundry, coocking) done by each individual?l

Gender of Age of

persocn Person

Water Collection Activity

Domestic Water-Related Activity




Overview of

Project
“ . Use of newspapers,
& reports and legislations

Intern: Stacia Martindale
Identification and
Mentor: Dr. Maya Trotz . Extraction of key dates,

Dr. Henderson Carter time spans and photos

‘! Affiliation: UWI Cave Hill

Creation of a timeline to
display these events
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Recommendations

Declare water sites and catchment areas as areas of
historical significance

Erect disaster-resilient water sites

Educate the public
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Findings from the 1951 Advocates Newspaper
Findings from Documents in The Barbados
Museum

Findings from Field tour June 21st

Field tour 1°" June
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personal Tank Program

Mentee:Victor Clarke
r BWA

istant Enginee
Franklyn —ASSIS
Mentor: Anthony ‘
e

RESEARCH
e  Acquiring a tender for materials
e  Spreadsheet with components
e  Comparative Pricing

INTRODUCTION

*What is the personal tank program?

*Primary target of the personal tank
systems

*Pilot Program

MARKETING TEAM
Creating and Distributing a Green Initiative Survey

Target Market and Program Rollout
Poster Design
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ITEM

COST BBD

Base (6ft. X 6ft. X 6in.)

Plumbing Fittings

Filter

Tank

Pump with Smart Head

Electrical Components

TOTAL

Material Breakout Cost

Item

Quantity

Unit

Unit Cost (BBD)

Total Cost (BBD)

BASE (6ft. X 6ft. X 6in)

Excavation

127

Fill

106

Concrete

18

Trucking

2

Total Base|

Plumbing Fittings

1" PVC Ball valve

nr

3/4" pvC Ball valve

nr

1" Brass Stopcock

3/4" Brass Stopcock

nr

1" Brass Check Valve

3/4" Brass Check Valve

nr

PVC Ball Float Valve

nr

Float Switch (5m)

nr

1" PVC Union

nr

3/4" PVC Union

nr

3/4" PVC Tee

nr

1" PVC Tee

nr

3/4" PVC Elbow

nr

1" PVC Elbow

nr

45 Deg 1" PVC Bend

Nin[aN|= NS == N

nr

45 Deg 3/4" PVC Bend

1" PVC Male Adapter

Y

nr

3/4" PVC Male Adapter

1" PVC Coupler

nr

3/4" PVC Coupler

nr

1" - 3/4" PVC reducer

nr

3/4" - 1/2" PVC reducer

I £ B B

nr




MARKETING TEAM

Interest FREE * j
Full Tank Solution

Low income households
could qualify for a full
tank solution under a

5 - year Interest FREE
hire purchase agreement
from the BWA

FULL TANK SOLUTIO
e 400 gallon tank
* Pump

* Concrete base
® Installation

* All plumbing
fittings included 2

al conditions apply

102 Scheme)

rther information, please call
R Ramjit 836.4734

o S, 4578 or 4579
: ptplibwa.gov.bb
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H3E Caribbean: Effect of Water

Pollution

on Human Health and

Genomics

Mentee:

Arthurs

Vivian Mentor: Dr. Elon Cadogan

AIM

*Write a literature review using information on diseases prevalent in the Caribbean that are related
to water contamination

*Explore a possible Solution

HOW DID I GO ABOUT THIS?
Include:

*Research from the Caribbean Region

*Related to pollutants in water that affect human health and genomics

Exclude:

*Research from developed countries

*Pollutants that are not contaminants of water




PLANNING:

*A table was constructed to layout the chemical of concern, LD50, previously reported concentrations, health and
genomic impact, country of study, and references

*Look at what diseases were prevalent in the region

Comman Name m) 050 (ppm) Negative Impact Genomic Impact Uses. Water Source Contaminant Source Loaation, Phy References (Biochemical References
702041006 viration i dencsinesa doparmine ector Surface water Pelican Village Drainage; Barbados [Ecwards et al, 2017
. 1521.2x10%3; 0.1 £001x1043 diuresis, branchodilatation, nausea, amoety, trembling, y i . Wastewater in;eff) - Bridgetown Sewage Treatment Plant; Barbados  |Edwards etal, 2015 .
1 13,1 Trimethylpurine2,6-dione (Caffeine 429:00M: 264135100 192 andjltzrives Polymorphism u:‘:::‘mm enzyme: Stimuant Wastewster el (Energy drinks, Coffee, pharmaceuticals. ISouth oast Sewage Treatmetn Plant Burbaccs~[Edwardstal, 2015 \¥ang, Palmer, and de Wit, H, 2010,
A20£6300043;15.2444X103 cpocmas Wastewater {in;eff) Wastewater Treatment Plant; Jamaica [Benotti and Brownawed, 2007
2 E-methyt-2,2-dioxo-2H:1,206, Y oxathiazn 4 clate __[Acesulfame ST 49x 106 7431 N N/A jsodas, sweetners Barbados [Edwards et al. 2017
3 12416 2-benzothiazol-1,1 3 trione Saccharn 488 446 X10ME 14.200-17,500 | bladdar tumars, bladdar cancer ( understudied| NfA Avtifical sweetner Surface water (Barbados [Edwards et al. 2017 \Amold, Krewski Munro, 1984
A58 acid [Cycamate 1642 x10M6 10,000+ 12,000 NA NfA Surface wates Barbados [Edwards etal. 2017
d :if”}'f”mm'“wmw lucralose 191300 10000- 16,000 NA NiA Aetical sweetner Surace water bartados owardsetal 2017
245 6 Tetcoraberuene L deabontre. choroln 101105 S10000 | vey o by s revesbleconeal sty Seisccorjoena o Fungeie Suscewter | gicotunlafs s drtsetal 2011 farors, 29, 2010
BT changes in mmune cells
1145 trichora 6 13 dlcsrborrle |4 9004106 8 |O could ik ofi in seases| enhanced p Fungcide Sufacewater  |Agricukurslrunoffs Barbados Ecwardsetal 2017 o, W, Vebrosky,EN. and Armbrust, KL, 2020,
THCTL in bumans keratinocytes
Ringing in the ears, Blurred vision, Dkarrhes, Heartburn, | most profound effects in inhibiting human PBMCs.
(RS):244-(2methypropyphenyllpropancicacid (bruprofen S0x10%6- 100X 1046 6 e AT = . Sufcewater | human wasteandhl bartados dwardsetal 2017 Ershad, Amesr, Vearier 2021
e = e Convisions, Diziness, Rash, Swesing, Chil,Ucersand | dependent manner inhuman PRVC inflammatory gt
Seaures, i
818 even coma antibody synthesis
A :f:ﬂ:w!-lwlms-mwwimi. e i) M;’,":i;,.; 301 developmentaltoicy, cardiotoxcty, tumors cellmutations, antagonisticactions Pesicide :::‘“m'; Igricuturalunaffs :‘: "“m 20034 12018 2005
IN2-ethyl-Nd-isopropyt6-methylthio 1,3 S triazine-2.4- i v abdominal pain, diarrhea, dermatits, vomiting, irritation 7 , 7 . X Fan ot IWPS FACT SHEET New lersey Dept of
1) (ametryne (triazine) 0018x1003 310 ARG carcnogenic and reproductive effects Pesticide Drinking Water \Agricultural runoffs (Guangxi, China IMcMartin et al. 2004; i et al 2018 R
op [Desthylphosphate @2x106 A
DETP (0,0-diethythiophasphate 15x106 7900 seizures, weakness, and ny particularly
oM Dimetyphophate (Organaphosphates 106 A RS f Pesticide Waste Water \Agricuual runoffs Martingque Devault et 3. 2018 IKartz, K. D., 2020
12/0MTP | thiophosphate 190K10-6 NA
ion channel toxins that interfere with the
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excitation.
13
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IH. vermiformis concn (cells iter*-1) 3 IR G R R e el S




H3E Caribbean: Effect of Water
Pollution on Human Health and

Genomics

Vivian Arthurs
COMPARISONS

*The BWA tests for :

Total hardness, Bicarbonate, Alkalinity, Sodium, Potassium, Calcium, Magnesium, Chloride, Sulphate,
Nitrate-N, Nitrite-N, Ortho-phosphorus, Total Phosphorus, Ammonia, Total Suspended Soils, pH, Turbidity,
Total Coliform, FaecalColiform, FaecalStreptococus

EARLY FINDINGS

*Legionnaires' disease having prevalence in the Caribbean; caused by Legionella pneumophila - a gram-negative
intracellular bacterial pathogen

*Pesticides mostly cause an array of diseases with the most common being brain diseases
*Gaps exist with the amount of research on contaminants done regionally
*Gaps in specifying concentrations of specific organophosphates and POPs

*Gaps in variety of Caribbean countries where research was done (mostly Barbados)




Early Findings Cont'd

Chemicals of Emerging Concern such as pharmaceuticals, beauty products and pesticides were
recorded to be contaminating drinking water and surface water

Itis generally theorized that contamination of these water sources come from wastewater

Combined with drought and climate change there is urgent need for these issues to be

addressed

A New approach will be taken to include all contaminants of the environment




(What's the Solotion? : lnnovative Membranes for Enhanced (Water
Management

*Barbados’ main source of potable water are underground water, springs and brackish water desalination
*Brackish Water Reverse Osmosis Desalination Plant (BWRO)

*The focus is on reviewing the most recent technological innovations with respect to the technologies used
for membrane fabrication and operation

*The aim is for Barbados’ energy requirement to be kept minimal by identifying methods to stop the
deterioration of the permeate flux

*There has been growing interest among the academic and industrial community to intensify the exploration
on inorganic membranes and blends

*There are environmental applications of nanotechnology with regards to membrane technology

*There are various polymeric membrane designs and pore sizes
poly




H3E Caribbean: Effect of Water
Pollution on Human Health and

W
Vivian Arthurs

CONCLUSIONS

*Increasing membrane water permeability has the potential to decrease the membrane surface area (which is
a function of RO elements), however, the average operating flux must then be increased to maintain the
permeate flow rate, and higher flux increases the risk of fouling.

*In order to more accurately evaluate the influence of membrane area on RO plant cost, the effect of
fouling must be considered as well.

*This review has also considered a wide range of RO element performance factors, beyond permeability.
Today, major parts of the RO system have been highly optimized, particularly the energy recovery devices.




H3E Caribbean: Effect of Water
Pollution on Human Health and

W
Vivian Arthurs
CONCLUSIONS

*Further reduction in energy use and plant cost will be more dependent upon optimization around

different operating conditions, such as feed water and permeate water quality,time-varying
performance factors, and the local costs of electricity and land.

*These issues will drive improvements to element design, membrane anti-fouling properties and
selectivity, pretreatment methods, anti-fouling feed spacers, and real-time monitoring techniques.

*Much more precise modeling and validation of plant performance will be required.
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\Water ConserV Aims and Purpose

a'\g\'\ To effectively portray the message that water is a finite resource
Camp which should be used delicately

(MARKET RESEARCH)

-The market research component aims to accomplish two objectives:
- GAIN INSIGHT FOR WATER CONSERVATION AND AWARENESS

- GAIN A BETTER UNDERSTANDING FOR BEHAVIORS AND HABITS
RELEVANT TO WATER USAGE and STORAGE

(CAMPAIGN DESIGN)
- The campaign for this project will comprise of THREE main
components:
PROJECTED GOAL
—Tooliu(rich or?ocl) rfssive water - THE BRANDING PROCESS :
| 11 an agore - THE CONTENT CREATION PROCESS:
conservation campaign
aimed fo the youth - THE MARKETING STRATEGY PROCESS:

™
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MARKET RESEARCH

The market research component aims to accomplish two objectives:
- GAIN INSIGHT FOR WATER CONSERVATION AND AWARENESS
- GAIN ABETTER UNDERSTANDING FOR BEHAVIORS AND HABITS RELEVANT TO WATER USAGE
and STORAGE

Primary Research, through surveys.

Focus of surveys:
To gain accurate in sight on behaviours and attitudes of the target audience through invasive questioning

Secondary research through the use of archives, internet sources and news paper articles.
The purpose of secondary readings were to gain a deeper insight and detail into characteristics of water flow in barbados.




CAMPAIGN DESIGN

THE BRANDING PROCESS: :

- The campaign must be designed under a clearly defined brand, along with its promise to consumers, its core
values and effective brand drivers relevant to the marketing mix.

- The campaign must find methods to strategically position the brand and make a link between the value
proposition of the BWA and the brand promise.

- The campaign must also effectively express the brand through effective names, logos, music, and messages
which revolve around the core values of the brand.

THE CONTENT CREATION PROCESS:

- After the branding process, the campaign must use this knowledge to create content in the form of awareness
videos, social media posts, online articles, pamphlets.

- All content must be directly linked and developed from the brand promise and its core values.

- All content must be designed with the aim to resonate with the target market, and to encourage an increase
in awareness for all necessary issues.

- The content must also be directly linked to the brand promise and its core values, all of which must be
directly linked to the value proposition of the BWA.




CAMPAIGN DESIGN

THE MARKETING STRATEGY PROCESS:

- This component of the campaign will focus on the conceptualisation of effective marketing strategies based
on the data from the online survey.

- Creative and innovative ways of spreading awareness of the campaign brand, along with its promise and core
values will be designed.

- Digital Marketing strategies will be designed. (Email Marketing, Social Media Marketing, Google Ads and
Search Engine Optimisation)




