International Journal of Heritage, Tourism and Hospitality vol. 14, issue 2 (2020), 12-27

International Journal of Heritage, Tourism and Hospitality
journal homepage: https://ijhth.journals.ekb.eq

Water Quality as a Food Safety Special Issue on Cruise Ships: Applied to Cruises in the
Governorates of Luxor and Aswan

Maisa Fathey Abd El-latief”
Higher Institute for Tourism and Hotels, Luxor (EGOTH), Egypt

ARTICLE INFO ABSTRACT

Keywords: Cruises in Egypt have a distinguished international reputation and
Cruise passengers even in the critical times that Egyptian tourism suffered, these cruises
Safety were on the River Nile filled up with tourists coming to them from
Water quality every part of the world. However, cruise customers can be exposed
Microbiologically to dangerous situations involving water borne illnesses. The
Chemically objectives of the study are to reveal the current water quality
Health situation, investigate the interaction of activities and water quality,
Fresh water. and their effects on food safety and human health. The results got

fresh water for ships in one of two ways: by producing it onboard by
mean (4.58) or by acquiring it from local sources in ports by mean
(4.71). The research results were obtained through the questionnaires
distribution, as well as obtaining a water sample and analyzing it both
microbiologically and chemically. The results of this study showed
that the extent of water hygiene and safety in floating hotels in Luxor
and Aswan governorates, and the impact of using that water on the
health of the inmates, and sources of pollution. (131) questionnaires
were distributed to floating hotel managers, while (86)
questionnaires were retrieved by (65.6%). To measure the extent of
awareness and attention to water quality in floating hotels in the
governorates of Luxor and Aswan and highlight the sources of
pollution in order to pay attention to the health and safety of inmates
and workers. A random water sample was obtained from a cruise to
ensure the health and safety of water that used on a board of cruises.
It has already been proven that there are no microbes, and the report
has already confirmed that the water sample is suitable for human
consumption. While, the bacteriological analysis of water was done
by a medical analysis laboratory, expert in microbiologically and
chemically analysis.

©2020 Faculty of Tourism and Hotels, Fayoum University All rights reserved

1. Introduction located along the shores of the Nile between Luxor and
Aswan (ETP, 2019). On the world’s superlative cruise,
typically sail from Luxor to Aswan and back, stopping
off for tourism (Wendy, 2019). The arrangement of
water supply to and on cruises differs frequently from

Nile cruises from Luxor to Aswan provide guests to
Egypt with an unexampled means of residing and
exploring many of Egypt’s most cherished olden relics
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that of water supply on ground (Han et al., 2007).
Risks of contamination can appear from source water
or during storage or distribution on the cruise (World
Health Organization (WHO), 2009). Water hygiene
and food safety are inextricably mutual. water, like
food, is a possibility vehicle for the immediate
transmission of operators of sickness and continues to
cause significant outbreaks of disease in sophisticated
and developing countries (World Health Organization
(WHO), 2011). Water is, therefore, also capable of
introducing contamination into food and beverage if
appropriate care is not taken (Hamed et al., 2013).
Every attempt should be made to achieve drinking-
water that is as secure as practicable. In many respects
it is easier to arrange an exporter of hygienic drinking
water than to follow strictly the recommendations
offered concerning healthy food (Schlaich et al.,
2009). Disease is contracted to guests by consuming
contaminated food or water. The hazard depends on an
assortment of factors. Antithesis to popular belief,
food poses a much uttermost hazard to the guest than
water (Bartram et al., 2009). The purpose for this is
that contamination of water by an organization is
prone to a lowering effect, so that insufficient
organisms are exposed by an individual at any one
time to cause an infection (Toufeek, 2011).
Contamination can appear in raw water or as an effect
of improper storage or pick-up of contaminants from
distribution systems (Ufermann et al., 2011). It can
also be contaminated with a wide range of chemicals,
both normal and anthropogenic, which are of concern
some circumstances depending on the concentrations
present (Mouchtouri et al., 2012). In addition, the
increasing pressure to optimize water use within
cruises may result in the potential for contaminated
water to reach food (Du Plessis et al., 2015).

There is the dilemma that water can present some risks
to food safety, but it is an essential part of food
manufacture and processing (Murray and Taylor,
2015). It is, therefore, vital to minimize the risks and
eschew unnecessary damage by ensuring that the
needful control measures are put in place. Recently, an
approach for quality assurance programs for drinking
water supplies has emerged. This has included, for
example, approaches based on the generic
International Organization for Standardization (ISO)
9001 Quality Standard (Wendy, 2019).

Taylor (2008) proposed the alteration and prevalent
application of the Hazard Analysis and Critical
Control Point (HACCP) basics, which were officially
codified by The National consultative. Committee on
microbiological criteria for foods, to drinking water
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supply safety (Brida and Zapata, 2010). The necessity
is to identify the hazard at each phase of the process to
assess the risks and to ensure that significantly risks
are relieve by prophylactic actions that include
arrangement for emergencies (Arvanitoyannis et al.,
2010). An inclusive approach to water safety on
cruises is essential. This may be achieved by the
adoption of water safety plans that cover design,
construction, operation, and routine inspection and
maintenance (Aijuka and Buys, 2013). Cruises have
integral water reservoir and congregation distribution
systems. water is also utilized in swimming pools.
Safe food, water and sanitation on receptacles are
crucial to the health of guests and crew and to the
shipping capability to attract and retain competent
staff and guests (Murray and Taylor, 2015).

However, guests can be exposed to unhealthy
situations involving food and water borne illnesses,
negligence and medical mistakes cases of
gastroenteritis and colitis of unspecified origin or
stomach flu (Taylor, 2008). In addition, cruises’
operators have the commitment to protect all guests
from injuries contain from maintenance deficiency on
board the cruises (Ufermann et al., 2011). If one
become ill or is injured while aboard a cruise or land
excursion, the cruise operators must provide a sensible
standard of care (Amenta et al., 2011).

This study is important because it sheds light on the
water pollution in cruises; it provides advice and
instruction to prevent the risk of using contaminated
water on board cruises in the Nile River. This study
attempted also to link different types of water
pollution and the incidence of inmates with number of
diseases; it gives a strong indication of the views that
elucidated the reason behind the use of polluted
drinking water source in cruises. It is also a study for
decision-makers to address such risks before any
losses occur. In addition, this research is important
because it sheds light on the causes of water pollution
in cruises and their health disadvantages in an attempt
to prove this relationship and to clarify these risks to
specialists.

2. Objectives

The objectives of the study are to reveal the current
water quality situation, investigate the interaction of
activities and water quality, and their effects on food
safety and human health. The purpose of this paper is
to review documented outbreaks of quality of water
and pollution that associated with floating hotels to
identify contributing factors so that:
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1- To develop water safety plan, challenges, and
perspectives to success for cruises.

2- To recognize the effectiveness of water quality,
identify the sources and causes of water pollution and
illuminate them to avoid pollution of all types to
preserve the safety of guests and staffs in floating
hotels in the governorates of Luxor and Aswan.

3- To try to clarify water problems and awareness to
maintain water quality and reach the highest quality in
floating hotels.

4- To identify the most polluted areas and
identification of hazards on board floating hotels.

5- To determination of control assessment and
development of an improvement plan for the practices
and improper storage of water on board of floating
hotels.

3. Literature Review

The Chamber of Tourism Companies head in Upper
Egypt clarified that occupancy rates currently in
cruises operating between Luxor and Aswan are about
70%, while occupancy rates in fixed hotels are about
50%, indicating that this percentage is currently
considered appropriate due to the absence of a
vacation and the stopping of flights coming from
China with the apparent decline in the number of
tourists from Southeast Asia (EMT, 2020).

Improperly managed water is a founded route for
infectious disease transmission on cruises (Zhou et al.,
2009). New food and water hygiene issues improve as
the environment changes. New issues associated with
food safety that have emerged support the necessity
for continued research (Gaber et al., 2013). To protect
the health of guests and crew, water used for potable
purposes on cruise should be provided with sanitary
safeguards in a multiple-barrier system in order to
prevent contamination or pollution during cruise
operation (Murray and Taylor, 2015). An adequate and
safe water supply is needed for drinking, washing
vegetables and fruits, preparing food and beverage,
purgation utensils and personal hygiene. Activities
that occur in your community can ultimately impact
water hygiene and food safety (Du Plessis et al., 2015).
Potable water is used in assorted ways on cruises, that
including direct human consumption, food preparation
and sanitation activities (Miller et al., 2009). Potential
uses include preparation of hot and cold beverages,
such as coffee, tea and powdered beverages, ice cubes
in drinks, reconstitution of dehydrated foods such as
soups, noodles and infant formula, food washing and
making ready, direct ingestion from cold water taps
and water fountains, reconstitution, and ingestion of
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curative, brushing of teeth, hand and face washing,
showering and cleaning of utensils (Liang etal., 2012).

3.1 Risks Associated with Water Obtained from an
Unsafe Source

Potable water for cruises needs to be obtained only
from water supplies that provide potable water of a
quality in line with standards recommended in national
standards, specifically in relation to microbial,
chemical, physical and radiological requirements
(Brotherton et al., 2003). The cruise’s operator must
seek assurance as to the quality of the source water
before bunkering (Allam, 2007). The first strategy for
prevention of waterborne disease should be to load
cruises with water that conforms to the World Health
Organization (WHO) guidelines for drinking water
quality, whichever are stricter (WHO, 2009). Source
water is monitored at the port to ensure that water
quality is good and safe. Water quality of water can
have profound effectiveness on the microbiological
integrity of food (Soller et al., 2010). It shall also be
managed in a hygienic technique to prevent any
expected or man-made contamination. Some of the
causal hazardous agents associated with waterborne
disease outbreaks on cruises (WHO, 2011).

3.2 Risks Associated with Loading and Transfer to
Cruises

It is important that staffs are trained in and understand
suitable water handling procedures for disinfecting
water (WHO, 2009). Particular attention should be
paid to flushing the hoses, disinfecting the loading
points, and keeping the hoses hygienic and capped.
They should be handled with care to preclude
contamination (ISO, 2007). Transfer and delivery
system, which includes hydrants, hoses, water boats
and water barges; this water transfer process provides
various opportunities for the introduction of
contaminants into the drinking water (Miller et al.,
2009). Transfer of the water from the source to the
filling operation shall be conducted in a hygienic style
to prevent any contamination (Arvanitoyannis et al.,
2010). The system should be designed so that it does
not contaminate the water intended for filling, can be
effectively sanitized, allows for easy access and
inspection of the pipeline should any problems arise
(Andriotis and Agiomirgianakis, 2010). Cruises
should have plumbing suitable to protect water safety
(Hamed et al., 2013). Before being supplied, new
cruises should be inspected for compliance with the
propose specifications by the relevant competent
authority or other authorized independent body.
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Technical standards such as ISO standards should be
considered (Du Plessis et al., 2015).

3.3 Risks Associated with Storage of Water on
Cruises

Storage tanks should be sited higher than the inner
independent of the hull and not adjacent to tanks
containing oil (Grenfell et al., 2008). They should be
sited and be of such dimensions that they are
accessible to facilitate examination and hygienic (1SO,
2006). Tanks should be clearly marked “Hygienic
water”. Storage should never be less than a two-day
supply (Mouchtouri et al., 2012). Water storage shall
be conducted hygienically to protect against
contamination (Aijuka and Buys, 2013). Water
shouldn’t be retained excessively in water holding
tanks. Storage tank should be protected from
environmental contamination  (lbrahim, 2013).
Maximum storage time should be optimized to
minimize pollution hazard and obviate stagnant water
(Gaber et al., 2013). Hygienic water tanks must be
constructed of metal or other appropriate material that
is safe for contact with hygienic water and must be
robust enough to exclude contamination (Du Plessis et
al., 2015).

3.4 Risks Associated with Repair and Maintenance

Regular maintenance is important to ensure that water
guality is not compromised (Bartram et al., 2009).
However, if repairs are not carried out correctly, they
can pose their own threats (Mouchtouri et al., 2012).
Cruise rehabilitators should have documented
procedures in place for physical hygienic and
disinfection before commissioning cruises as well as
for dry dock repair (Aijuka and Buys, 2013). All
elements of the hygienic water production, treatment
and transmission system. In addition, it should be
inspected and cleaned, according to the
manufacturer’s instructions and the planned
maintenance system (Du Plessis et al., 2015). The
water abstraction should be properly managed and
maintained, and safe or disinfected to protect all
components from hazard of microbiological, chemical
and physical pollution (Murray and Taylor, 2015).

3.5 Risks Associated with Insufficient Residual
Disinfection

Disinfection is very importance in the supply of safe
water. Residual disinfection should not be relied on to
treat unhygienic water (Wang, et al., 2009). It is usual
to add a disinfectant residual to maintain the quality of
the water in the distribution system and to Kill
pathogens (Ufermann, et al., 2011). The annihilation
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of pathogenic bacteria is essential involves the use of
reactive chemical agents such as chlorine
(Mouchtouri, et al., 2012). Disinfection is an effective
barrier to many pathogens especially bacteria during
water administration (Aijuka and Buys, 2013).
Chemical disinfection of a water supply that is
contaminated will reduce the overall hazard of disease
but may not render the supply safe (Du Plessis, et al.,
2015).

4. Methodology

Hazards and hazardous events were identified, and
risk assessment was conducted of the cruises’ water
system. Site visits were conducted; findings and
observations were recorded and discussed with key
crew members were interviewed through a
questionnaire form.

The study area is located in Luxor and Aswan
governorates where floating hotels are located.

The research was studied and data were obtained from
September 2019 to December 2020.

4.1 Study Population

The number of floating hotels according to the
numbers and classification of floating hotels according
to the latest guide for Egyptian hotels as shown in table
1, 189 five-star floating hotels, 46 four-star floating
hotels, 24 three-star floating hotels, 3 two-star floating
hotels, and 2 floating hotels under classification. The
numbers that were already working as Nile cruises
during the study period 131 floating hotels. The head
of the Chamber of Companies and Agents of Travel
and Tourism in the governorate of Luxor that the rate
of occupancy of hotels floating between Luxor and
Aswan this year up to 60% in a precedent is the first in
nine years during the winter season 2019/2020.

4.2 The Study Sample

The questionnaire was distributed to 131 floating
hotels on the category of managers and obtained
response from 86. Then, one sample of water was
obtained from one of the floating hotels as a random
sample in order to ensure the water validity and the
water quality that used in the floating hotel which
provided to guests, as it was analyzed from the
chemical and microbiological, as this was done in a
specialized microbiological analysis unit.

4.3 Questionnaire Pre-Testing

To increase the reliability and validity of the
questionnaire, and to measure its attributes’
adequateness, clearness and ease of understanding, the
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English questionnaire is reviewed by some academic
scholars.

4.4 Questionnaire Design

Questionnaire was evaluated using a five-point likert
scale ranging from 1= ‘Not too frequent’ to 5= 'Very
frequently'. Finally, socio-demographic and general
guestions such as: Age, education and experience
about the floating hotels' general managers, in addition
to, general information about the floating hotels. The
questionnaire prepared for this study is based on a
comprehensive literature review and consistent with
the objectives of the study. The questionnaire
formulated through divided into six main sections of
water quality in cruises, in addition general data on
floating hotels and basic data on floating hotel
managers: the first section is the floating hotels' water
resources. The second section contains 16 questions
regarding water management plan on board floating
hotels to ensure water quality and provide adequate
quantities for consumption. Section three: water
treatment. It contains seven questions as it indicates
the availability of suitable materials for water
purification and provision; and determining its
percentage and the suitability of this percentage for
human consumption. Fourth section: Water pollutants.
This part consists of 19 questions, where it contains
the extent to which the necessary precautions are made
in order to prevent water pollution on board of the
floating hotels and the extent to which preventive
strategies are followed from waterborne diseases,
Table 1

monitoring and taking all necessary measures to
ensure that employees keep the floating hotel free of
any source for pollution or infection. The fifth part:
water tanks on board the floating hotels and the extent
of their maintenance, and to ensure their cleanliness
and disinfection on a regular and continuous basis; and
this part consists of 10 questions. The sixth part
consists of 5 questions about the mineral water used in
the floating hotels and to wverify its standard
specifications and its suitability for human use.

4.5 Sources and Methods of Data Collection

The research study was based on field studies where
data and information were collected from the Ministry
of Tourism in Luxor governorate, in addition to
interviews with floating hotel managers. The study
also relied on the collection and study of scientific
research related to the subject of research, and was
adopted in the methods of studying the research on
questionnaires to learn and study some aspects. This is
in addition to many spatial and scout visits to floating
hotels.

4.6 Data Processing

The data in the research were processed using SPSS
Version 20.0 to interpret the results of the
questionnaires. While the microbiological and
chemical analysis of water was carried out by a
specialized analysis unit

5. Results and Discussion

Numbers and Classification of Floating Hotels from the Latest Guide to Egyptian Hotels.

Category | 5Sstars | 4stars | 3stars 2 stars

1 star

Under classification Total

N. 189 46 24 3

0

2 264

Table (2) showed a report of bacteriological
analysis of a random water sample that obtained
from a cruise to ensure the health and safety of
water that used on a board of cruises. The
bacteriological analysis of water was done by a
medical  analysis  laboratory, expert in
microbiological analysis. Among the difficulties
that the researcher faced in obtaining the samples
research and analyzes were the conditions that the
country went through during this period (February
2020)

5.1 Results of Bacteriological Analysis of Water
Sample in Cruises

The results in table (2) shows that the aspect of this
sample was clear according to virtual examination
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(Normal result), the sample was colour less
(Normal result), while, the sample has no odour
(Normal result), voable count at 22::c is a growth
of a type of bacteria called (saprophytes) but within
permissible count (Normal result) and voable count
at 37c was the same result at 22c. The total coliform
includes bacteria that were considered to be present
specifically in the gut and feces of warm-blooded
animals (Zero coliform and normal result). While
EJKman tve (Positive) fecal coliform was a test
used to make identification of coliform bacteria
from warm-blooded animals. If water has been
polluted by human or animals stooy it will contain
colli-bacilli bacteria (this sample showed zero
coliform). MPN was a test used to determine
number of bacilli bacteria in a volume of 100 ml
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water. Enterococcus fecalis bacteria were
classified as a part of gram (positive bacteria). It
inhabits the gastro, intestinal tract of humans and
other mammals. In this specimen, there was no
growth of enterococcus fecalis bacteria (Normal
result). Psedomonas aeruginosa was a gram-
negative bacterium that can cause disease in plants
and animals or humans. In this specimen of water,
there was no growth of pseudomonas aeruginosa
bacteria. These results agreed with Ormeci et al.
(2005), Grenfell et al. (2008), AWWA (2006),
ASSE (2016), APHA (2017), and Manoiu and
Craciun (2019).

Table 2

water sample must be between (1-1000) ppm
part/m to be normal in fresh water. Chloride was
250 ppm (Normal level). These results agreed with
Ormeci et al. (2005), AWWA (2006), ASSE (2016)
and Manoiu and Craciun (2019).

5.3 Results of a Questionnaire

Among 86 hotels included in the study, 4.6% were
rated as 4 stars hotel and 95.3% were rated as 5
stars hotels, that showed in table (3). While the
number of cruises that was already operating in this
period (131) floating hotel due to repairs and the
tourists’ number of trips that was by (65.6%).

The Report of Bacteriological Analysis of Water in gzsgfip?tion of Hotels included in Study.
Cruise. Variables | Number (n=86)
Report of Bacteriological Analysis of water in Luxor _
_ Aswan Cruise Hotel Rating
Bacteri0|0gy 4 stars’ hotels. 4 4.6%
Variables Results Normal 5 stars’ hotels. 82 95.3%
Aspect Clear Clear Total 86 100%
Colour Colourless Colourless Table 4 illustrated that (98.8%) of study group aged
Odour Odourless Odourless above 35 years old with (87.2%) of them were
Voable count | Growth of | <100 CFU/mI. university education and (1.16%) receive
at22c Saproohytes intermediate level of education and (3.5%) finish
Within permissible postgraduate education, as regards years of
Voabls coo CG()I‘léC\tth T =T00 CFUIm experience (1.16%) have experience for 5 to 10
. 0
ot 37 Saproohytes years, (98.8%) for more than 10 years.
Within permissible Table 4
count Description of Demographic Characters among Study
Total Zero cloiform Zero coliform Group.
Cloiform Variables Number (n= 86)
count
(MPN) Bacilli in 100 ml | Bacilli/100 ml Age
water water 25-35 years old 0 0%
Ejkman Zero cloiform Zero cloiform More than 35 years old 85 98.8%
positive fecal Missing 1 1.16%
Coliform. Total 86 100%
Count Bacilli in 100 ml | Bacilli/100 ml Educational level
(MPN). water water Intermediate level 1 1.16%
Enterococcus | No  growth  of | No growth University 81 94.18%
fecalis enterococcus Postgraduate 3 3.5%
facalis Total 85 98.8%
Psedomonas | No growth | No growth Missing 1 1.16%
aeruginosa pseudomonas Total 86 100%
Aeruginosa. q
Comment: Water sample is suitable for human ears of experience
consumption. Less than 5 years 0 0%
5-10 years 1 1.16%
5.2 Results of Water Sample Analysis of Chemical More than 10 years 83 98.8%
Analysis Total 84 97.7%
; ; Missing 2 2.3%
Total dissolved solid was a measure of the Total 26 100%,

dissolved content of all (inorganic - organic)
substances present in water. Chloride analysis in
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5.4 Internal Use of Water
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5.4.1 Water Resources

Table 5 illustrated that as regards internal use of
water; 79.5% and 71.8% of study group indicated
that they obtain frequently water from external
sources and stored. They obtain it through Nile
water and is analyzed and processed; respectively
with mean score above 4. The results confirmed
that the organization of water supply to and on
ships differs considerably from that of water supply
on ground. These results agreed with Wahab and
Badawy (2004). The results also confirmed that
Table 5

Internal Use of Water among Study Group.

risks of contamination can arise from source water
at the port or during loading, storage or distribution
on the cruise. These results agreed with Han et al.
(2007). Where the results confirmed that water
hygiene and food safety are inextricably linked.
water, like food, is a potential vehicle for the direct
transmission of agents of sickness and continues to
cause significant outbreaks of disease in developed
and developing countries. These results also agreed
with Mouchtouri et al. (2012) and World Health
Organization (2010).

sy Frequently | Notsure | Scarcely MY
N. Element frequently frequent | Mean | S.D
No. (%) No. (%) No. (%) No. (%) No. (%)
L | Water 1sobtained flom | 31.(79.5%) | 4(103%) | 0(0%) | 4(103%) | 0(0%) | 458 | 0.93
2 | Water is obtained through
Nile water and is analyzed | 28 (71.8%) | 11 (28.2%) | 0 (0%) 0 (0%) 0(0%) | 4.71 | 0.45
and processed.

5.4.2 Water Consumption and Availability

Table (6) illustrated that as for water consumption
and availability more than (80%) of study group
mentioned that frequently, and very frequently,
There is a water management plan on cruise by
(66.7%), The quality of water on board is
confirmed by specialists by (52.9%), High-quality
water management arrangements are in place to
prepare food and beverages, The quantities of
water suitable for human use on board are
adequately supplied to meet the projected needs for
all purposes, Wash dishes and utensils used in
cooking and other utensils from the same source,
water is provided in swimming pools through
drinking water tanks, and water is provided in
swimming pools through waste water treatment,
with a general mean score above 4. These results
agreed with WHO (2002), Mari’a et al. (2008),

Table 6

Water Consumption and Availability among Study Group.

Mouchtouri et al. (2012), AWWA (2016); and
WHO (2016).

On the other hand that more than (80%) of study
group mention that scarcely and not too frequent
Stored water is used for direct consumption in food
and beverage preparation, The water stored on the
ship is used to prepare food and drinks for guests,
Hot and cold drinks are prepared such as coffee,
tea, juices and other stored water, Ice cubes used in
beverages are manufactured from the same source,
The food is washed and prepared from the water
stored in the cruise, Hand wash and wash from the
stored water in the cruise, Lower quality water is
used for laundry purposes, and Water stored in
swimming pools is used with lower quality, with a
general mean score below 2. These results agreed
with Mouchtouri et al. (2012), Lasserre and Tetu
(2015); and NSF (2016)

Vsl Frequently Nl Scarcely NGB
N. | Element frequently sure frequent Mean | S.D.
No. (%) No. (%) No. (%) | No. (%) No. (%)
1 | There is a water 26
management plan on cruise. | (66.7%) 13(33.3%) | 0(0%) | 0(0%) 0 (0%) 4.66 | 047
2 | The quality of water on 18
board is confirmed by (52.9%) 16 (47.1%) | 0 (0%) | O (0%) 0 (0%) 452 | 051
specialists. )
3 :fngge“;'e'% ‘;‘:f;;emems ?54.1% ) |Tarew foow |2(61%) |528%) |415 | 142
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i8Ry Frequently N Scarcely NI
N. | Element frequently sure frequent Mean | S.D.
No. (%) No. (%) No. (%) | No. (%) No. (%)
are in place to prepare food
and beverages.
4 | Stored water is used for
direct consumption in food | 3(7.9%) 4(10.5%) 0(0%) 3(7.9%) 28(73.7%) | 1.71 1.35
and beverage preparation.
5 | The quantities of water
suitable for human use on
gj;;?lgéetgd;‘ggfiﬁ'g’ ?794 sy | 931%) [0(0%) | 0(0%) 0 (0%) 466 | 0.74
projected needs for all
purposes.
6 | The V\éater stored ofn tt(wje srljip 1 30
is used to prepare food an 5(12.8% 0 (0% 3(7.7% 1.64 1.37
drinks fOI’FQ)]UES'[S. ( : %) (2.6%) ( : (76.9%)
7 | The water stored on board 15 5
i i 0, 0, 0,
;chf,?ﬂggr hygiene (40.5%) 13 (35.1%) (13.5%) 1(2.7%) 3(8.1%) 3.97 1.18
8 | Hotand cold drinks are
J‘)chiirggjlé‘;ﬂ;ssfggge 2 | 4(103%) |1(26%) |0(0%) |1(2.6%) ?5’4_6% ) |11 |12
water.
9 | Ice cubes used in beverages 34
are manufactured from the 3 (7.7%) 1 (2.6%) 0(0%) | 1(2.6%) (87.2%) 1.41 1.16
same source.
10 | Wash dishes and utensils
ﬂfsgs:?s‘;‘?gr‘;”:ﬁea;‘:rﬁether ?501_3% ) |14(35.9%) |0(0%) |4(103%) | 1(26%) |423 | 106
source.
11 | The foogfis Wast?ed and 11 0 %) 0 %) 29 1s2%) | 389 ’s
repared from the water % % 5(13.2% . 1.
gtorpt)ad in the cruise. (28.9%) (57.9%)
12 | Hand wash and wash from o5
the.stored water in the 2 (5.1%) 6 (15.4%) | 0(0%) | 6(15.4%) (64.1%) 182 | 131
cruise.
13 rower d d”r";‘/' ';ﬁ:g’g;eers's used | 5006y | 3(77%) | 0(0%) |8 (20.5%) (251_8% ) |14 |08
14 Water_stored in_swimming 12 23
pool_s is used with lower 2 (5.1%) 2 (5.1%) 0 (0%) (30.8%) (59.0%) 1.66 1.08
quality.
15 | Water is provided in 17
swimming pools through (44.7%) 14 (36.8%) | 0(0%) 3 (7.9%) 4 (10.5%) | 3.97 1.32
drinking water tanks. '
16 | Water is provided in 18
swimming pools through (47.4%) 17 (44.7%) | 0 (0%) | O (0%) 3 (7.9%) 4.23 1.07
wastewater treatment. )

5.4.3 Water Treatment

Table 7 illustrated that as regards water treatment
more than 85% of study group agreed on that
frequently, and very frequently, in hotels a Proper
cleaning materials are provided with a mean of
4.78, Pre-used water is used again after treatment
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in other uses with a mean of 4.38, The proportion
of disinfectants shall be determined to provide the
lowest level of safety according to the permissible
rates with a mean of 4.51, The chemicals used in
such treatment are subject to safety and safety
procedures with a mean of 4.43), Taste and flavor
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are lacking due to processing and may be
unappealing to all with a mean of (4.23), water is
disinfected and chemicals are added in appropriate
guantities in accordance with the required
specifications and tolerances with a mean of (4.56),
and the processing units are designed to ensure

efficient operation with the production of potable
water in accordance with international quality with
a mean of (4.74). These results agreed with Ormeci
et al. (2005), Grenfell et al. (2008), WWA (2006),
Zhou et al. (2009), WHO (2009), WHO (2011),
ASSE (2016); and APHA (2017).

Table (7)
Water Treatment among Study Group.
VI Frequently Mol Scarcely NS
Element frequently sure frequent Mean | S.D.
No. (%) No. (%) No. (%) | No. (%) No. (%)
E:gsf(jecd'?a“'”g materials are ?798 oy | B@LE%) |00%) |0 |[0@©%) | 478 042
Pre- water i in 27
e e | By 2G50 (009 0@ | 40w |43 |12
The proportion of
disinfectants shall be
ﬁfxg‘:'lgsgltgfpg:f‘; 'g/e the 556_7% ) |11@s2w) 0w [0@%) | 2(51%) |451 |0
according to the permissible
rates.
Water is disinfected and
chemicals are added in
appropriate quantities in 28(71.8%) | 9(23.1%) 0(0%) | 0(0%) 2 (5.1%) 4.56 0.94
accordance with the required
specifications and tolerances.
Taste and flavor are lacking 20 2
due to processing and may be (51.3%) 13 (33.3%) (5.1%) 3 (7.7%) 1 (2.6%) 423 |1.03
unappealing to all.
The chemicals used in such 29
treatment are subject to safety 5(12.8%) | 0(0%) | 3(7.7%) 2 (5.1%) 443 | 1.16
(74.4%)
and safety procedures.
The processing units are
designed to ensure efficient
gfgﬁégfe"\‘,’\;gt‘etrhfnp“’d”c“o” 31(79.5%) | 6 (15.4%) (25_1% ) (0@ |o@®) |474 |o054
accordance with international
quality.
5.4.4 Water Contaminants
Table 8 illustrated that as regards water of pollution and infection with a mean of 4.84, All

contaminates; more than 85% of study group
agreed on that frequently, and very frequently, in
hotels that Chemical and microbiological analyzes
are carried out to measure water quality
continuously, Ships are provided with water that
complies with World Health Organization (WHO)
guidelines on the quality of water suitable for
human use, Precautions are taken to prevent water
contamination with a mean of 4.84, A strategy for
the prevention of waterborne diseases is followed
with a mean of 4.76, A periodical follow-up is
carried out by specialists to conserve water in
various sources in the floating hotel free of sources
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possible measures shall be taken to ensure that the
floating hotel staff keeps the hotel free from
pollution and pollution sources with a mean of
4.76, There is periodic control by the competent
authorities of the water used in the cruise and the
necessary procedures are taken with a mean of
4.61, Periodic reports on water quality are carried
out by specialists, Health protection and medical
care are provided on board with a mean of 4.53,The
ship's crew members receive good training in food
and water safety and health with a mean of 4.50, A
risk management and maintenance system is
available to ensure that health risks are prevented
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on the cruise with a mean of 4.71, and The
administration shall ensure the quality and nature
of the source water before supplying the vessel
with water; with a general mean score above 4.
These results agreed with Davison et al. (2005),
Meyer et al. (2007), Bartram et al. (2009),
Mouchtouri et al. (2012); and AWWA (2015).

On the other hand, higher percentage of responders
in the study said it is scarcely and not too frequent
to presence of pest management and rodents on
board the cruise by 35.9%, Some cases of diarrhea,
vomiting, fainting, etc. have emerged, as a result of

Table 8

Water Contaminants among Study Group.

water consumption on the cruise with a mean of
1.66, and There are some cases of diseases caused
by toxic chemicals contaminated with water with a
mean of 2.48, with a general mean score around 2
This was proven by the sample obtained, as it
proved that the water is free of microbes and is
suitable for human consumption and there are no
damages that can be caused to humans because of
consuming cruises water. These agreed with Health
Protection Agency (HPA) (2003), lolanda et al.
(2013); and NSF (2013).

VA Frequently s Scarcely MILEY
N. | Element frequently sure frequent Mean | S.D.
No. (%) No. (%) No. (%) | No. (%) No. (%)
1 | Precautions are taken to 33
prevent water contamination. | (84.6%) 6 (15.4%) 0(0%) | 0(0%) 0 (0%) 484 1036
2 | Astrategy for the prevention 30
of waterborne diseases is (76.9%) 9 (23.1%) 0 (0%) | 0(0%) 0 (0%) 4.76 | 0.42
followed. '
3 | Ships are provided with water
that complies with WHO 26
guidelineps on the quality of (66.7%) 13(33.3%) | 0(0%) | 0(0%) 0(0%) 4.66 0.47
water suitable for human use.
4 | Chemical and
microbiological analyzes are | 25
carried out to measure water (64.1%) 14.(35.9%) | 0(0%) | 0(0%) 0(0%) 4.64 0.48
quality continuously.
5 | A periodical follow-up is
carried out by specialists to
conserve water in various 33
sources in the floating hotel (84.6%) 6 (15.4%) 0(0%) | 0(0%) 0 (0%) 484 1036
free of sources of pollution
and infection.
6 | All possible measures shall
be taken to ensure that the 30
floating hotel staff keeps the (76.9%) 9 (23.1%) 0(0%) | 0 (0%) 0 (0%) 4.76 0.42
hotel free from pollution and '
pollution sources.
7 | There is periodic control by
the competent authorities of 24
the water used in the cruise (61.5%) 15 (38.5%) | 0 (0%) | 0 (0%) 0 (0%) 461 | 0.49
and the necessary procedures '
are taken.
8 | Periodic reports on water 21
quality are carried out by (53.8%) 18 (46.2%) | 0 (0%) | 0 (0%) 0 (0%) 453 | 0.50
specialists. )
Health pr ion and medical | 2
? caerae ;repp?gi/citjgd gndboaer((jj.ca (783.7%) 10(26.3%) | 0(0%) | 0(0%) 0 (0%) 473 1044
10 | There is pest management 11 14
zéatjji;gdents on board the (28.2%) 6 (15.4%) 0 (0%) | 8(20.5%) (35.9%) 2.79 1.71
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i8Ry Frequently N Scarcely NI
N. | Element frequently sure frequent Mean | S.D.
No. (%) No. (%) No. (%) | No. (%) No. (%)
11 | Some cases of diarrhea,
vomiting, fainting, etc. have 20 17
emerged because of water 0 (0%) 2 (5.1%) 0 (0%) (51.3%) (43.6%) 166 073
consumption on the cruise.
12 | The ship's crew members 27
receive good training in food 8 (21.1%) 0(0%) | 1(2.6%) 2 (5.3%) 4.50 1.03
(71.1%)
and water safety and health.
13 | A risk management and
maintenance system is 30
available to ensure that health 8 (20.5%) 0(0%) | 1(2.6%) 0 (0%) 4,71 | 0.60
- (76.9%)
risks are prevented on the
cruise.
14 | There are some cases of
diocases caused Y 10XI¢ 1 717.0%) | 707.9%) | 1(26%) | 7(17.9%) | 17(436%) | 248 | 162
water.
15 | The administration shall
ensure the quality and nature
of the source water before 26(66.7%) | 7(17.9%) 0(0%) 2(5.1%) 4(10.3%) 4.25 1.33
supplying the vessel with
water.

5.4.5 Water Tanks

Table (9) illustrated that as regards water tanks;
more than (85%) of study group agreed on that
frequently, and very frequently, in hotels that the
Maintenance, cleaning and periodic maintenance
of water tanks with a mean of 4.84, The design of
reservoirs is suitable to prevent the mixing of
drinking water with other water in the case of
multiple types of water on cruise with a mean of
(4.66), Reservoirs are located in rooms that
preserve them with a mean of (4.58), Drinking
water tanks shall be made of metal or other suitable
material for the storage of potable water and shall
not allow contamination with a mean of (4.33),
Regular maintenance of water tanks for anti-

corrosive coatings with a mean of 4.23, The water
tanks are equipped with a ventilation outlet
designed and designed to prevent the entry of
contaminated materials and bacteria and protect it
with a well-sealed net that prevents the entry of
insects and contaminants with a mean of 4.64, The
tanks are regularly cleaned and cleaned with a
mean of 4.69, and No person with infectious
disease is allowed to enter the water tanks with a
mean of 4.64, with a general mean score above 4.
These results agreed with Davison et al. (2005),
Meyer et al. (2007), Mar1'a et al. (2008), Bartram
et al. (2009), NSF (2013), Sre¢ko (2016), APHA
(2017) and Manoiu and Craciun (2019).

Table 9
Water Tanks among Study Group.
Very Frequently Not Scarcely Not too
N. | Element frequently ?\Iuc:e frequent Mean | S.D.
0, 0 : 0 0,
No. (%) No. (%) (%) No. (%) | No. (%)
1 | Maintenance, cleaning, and periodic 33 0 0 0 0
maintenance of water tanks. (84.6%) 6 (15.4%) | 0(0%) | 0(0%) | 0(0%) | 484 036
2 | The design of reservoirs is suitable to
prevent the mixing of drinking water 27 11 1 0 0
with other water in the case of multiple | (69.2%) (28.2%) (2.6%) 0(0%) | 0(0%) | 466 052
types of water on cruise.
3 | Reservoirs are located in rooms that 24 14 1 0 0
preserve them. (61.5%) (35.9%) (2.6%) 0(0%) | 0(0%) | 458 1054
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Drinking water tanks shall be made of

metal or other suitable material for the 23 10 3 2 1 433 | 101
storage of potable water and shall not (59.0%) (25.6%) (7.7%) | (5.1%) | (2.6%) ' '
allow contamination.

Regular maintenance of water tanks for | 10 28 1 0 0

anti-corrosive coatings. (25.6%) (71.8%) (2.6%) 0(0%) | 0(0%) |4.23 1048
The water tanks are equipped with a

ventilation outlet designed and designed

to prevent the entry of contaminated 27 11 0 1 0

materials and bacteria and protect it (69.2%) (28.2%) 0 (0%) (2.6%) 0(0%) |4.64 1062
with a well-sealed net that prevents the

entry of insects and contaminants.

The tanks are regularly cleaned and 28 10 1 0 0

cleaned. (7.8%) | (25.6%) | (2.6%) | 0 (@%) |0(0%) |4.69 052
No person with infectious disease is 27 11 0 1 0

allowed to enter the water tanks. (69.2%) (28.2%) 0 (0%) (2.6%) 0(0%) | 464 |062

5.4.6 Mineral Water

Table (10) illustrated that as regards mineral water;
majority of study group more than (90%) agreed on
that frequently, and very frequently, in hotels that
validation dates are confirmed on mineral water
with a mean of (4.76), The specifications of the
mineral water shall be ascertained and shall
conform to the standard specifications with a mean
of (4.66), water bottles are purchased from a
reliable source of high quality with a mean of

Table 10
Mineral Water among Study Group.

(4.64), Ice cubes are made from mineral water
bottles with a mean of (4.48), and The
specifications for the quality of drinking water
shall apply to both bottled water and ice prepared
for human use with a mean of (4.84), with a general
mean score above 4. These results agreed with
Arvanitoyannis et al. (2010), WHO (2017) and
Manoiu and Craciun (2019).

Very Not Not too
Frequently Scarcely
Element frequently s,,\ﬁj(;e frequent Mean | SD.
No. (%) No. (%) (%)' No. (%) | No. (%)
Validation dates are confirmed on 31 0 1 0 0
mineral water. (79.5%) 7 (17.9%) (2.6%) 0(0%) |0(0%) | 476 1048
The specifications of the mineral water 2% 13
shall be ascertained and shall conform 0 (0%) | 0 (0%) 0(0%) | 4.66 | 0.47
R (66.7%) (33.3%)
to the standard specifications.
Water bottles are purchased from a 25 14 0 0 0
reliable source of high quality. (64.1%) (35.9%) 0(0%) | 0(0%) | 0(0%) | 464 | 048
Ice cubes are made from mineral water | 19 20 0 0 0
bottles. 487%) | (51.3%) | 00%) |0(0%) |0(0%) 448 |0.50
The specifications for the quality of
drinking water shall apply to both 0 0 0 0 0
bottled water and ice prepared for 33(84.6%) | 6 (51.4%) | 0(0%) |[0(0%) |0(0%) |4.84 |0.36
human use.

6. Conclusions and Discussions

Application of the water safety plan to ship water
systems, including potable water, recreational
water facilities and decorative water features, is
expected to improve water management on ships.
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The success of a water safety evaluation depends
on support from senior management, commitment
of the Captain and crew members, and correct
execution of all steps of a risk assessment and
practicality and applicability in routine operation.
Through the results, it can be seen that the study
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showed by analyzing a sample of water on floating
hotels, where it was found that the water is suitable
for human consumption and that it is safe to drink
and there are no concerns, problems or damages
from its use by workers on the ship or tourists
coming. The study showed that as regards internal
use of water; (79.5%) and (71.8%) were very
frequently obtain water from external sources and
stored and obtain it through Nile water and is
analyzed and processed; respectively with mean
score above 4. The results confirmed that the
organization of water supply to and on ships differs
considerably from that of water supply on ground.
The results also confirmed that risks of
contamination can arise from source water at the
port or during loading, storage, or distribution on
the cruise. Where the results confirmed that water
hygiene and food safety are inextricably linked.
More than (80%) of study group mentioned that
frequently, and very frequently, there is a water
management plan on cruise with a mean of (4.66),
The quality of water on board is confirmed by
specialists with a mean of (4.52), High-quality
water management arrangements are in place to
prepare food and beverages, The quantities of
water suitable for human use on board are
adequately supplied to meet the projected needs for
all purposes, with a general mean score above 4. As
regards water treatment more than 85%, a Proper
cleaning materials are provided, Pre-used water is
used again after treatment in other uses, The
proportion of disinfectants shall be determined to
provide the lowest level of safety according to the
permissible rates, The chemicals used in such
treatment are subject to safety and safety
procedures, Taste and flavor are lacking due to
processing and may be unappealing to all, Water is
disinfected and chemicals are added in appropriate
quantities in accordance with the required
specifications and tolerances, and the processing
units are designed to ensure efficient operation
with the production of potable water in accordance
with international quality; with a general mean
score above 4. More than 85% of study group
agreed on that frequently, and very frequently, in
hotels that Chemical and microbiological analyzes
are carried out to measure water quality
continuously, Ships are provided with water that
complies with World Health Organization (WHO)
guidelines on the quality of water suitable for
human use, Precautions are taken to prevent water
contamination and a strategy for the prevention of
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waterborne diseases is followed; with a general
mean above 4. More than 85% of study group
agreed on that frequently, and very frequently, in
hotels that the Maintenance, cleaning and periodic
maintenance of water tanks with a mean of (4.84),
The design of reservoirs is suitable to prevent the
mixing of drinking water with other water in the
case of multiple types of water on cruise with a
mean of 4.66.

7. Recommendations

It is essential to detect routinely water quality on
board cruises. This monitoring should be
performed taking into account element and
microbiological parameters, with the objective of
identifying possible contamination sources and
early changes of the hygienic characteristics of
water. It is eligible that these activities are
performed by a designed crew member, using
specific kits. More detailed assessments should be
under the tasks of specialized personnel at least
double year. Specific analyses should involve
specimen collected from all tanks and sites of water
distribution. It is important that at least one crew
member is trained to know and understand proper
water handling procedures in loading and know
how to disinfect water. This will help in monitoring
handling of the cruise water system. Appropriate
training program and the publication of a manual
of perfect practices for water handling on board
merchant cruise should be followed and prepared
by organizations with acknowledged experience in
the field.

The following recommendations are therefore
made, resulting from this research:

7.1 Recommendations for Floating Hotels’ Staff

1- Staff must keep food, water and materials on
board of the cruise as safe as possible.

2- Staff should be well trained in cruise sanitation
and have all the equipment, facilities, materials and
capacity necessary to permit the maintenance of a
sanitary environment on board.

3- Cruises’ staff should be familiar with the
floating hotel’s procedures for resolving problems
with the fresh water supply as soon as possible.

7.2 Recommendations for Management and Heads
Department of Floating Hotels

1- Water safety plans should be recognized to
ensure the safety of a water supply on cruises.

2- A proper yearly training plan should be
sophisticated and followed and staff should be
provided with continuous training to improve their
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service efficiency and preparation of capacity
development.

3- Increased awareness and understanding of the
pollution characteristics of the water system on
Cruises.

4- The design and construction of the ship should
be as failsafe as possible with respect to
maintaining a sanitary environment.

5- A risk management system must be recognized
and maintained to ensure that public health risks
are identified, reported and mitigated in the event
of any problems, pollutants or damage to water
quality in cruises.

6- Potable water must be provided in appropriate
guantity and quality to avoid immediate or long-
term harms on board of the cruises.

7.3 Recommendations Addressed to Officials and
Observers

1- The regulatory authorities in the country must
take into account the recommendations that are
looking to develop an integrated program for water
guality management in cruises.

2- The law must be effectively implemented in the
event of any contravention, especially water
quality and pollution in floating hotels.

3- Constant monitoring of the Nile River water
guality is needed to record any alteration in the
guality and mitigate outbreak of health trouble and
the detrimental impacts on the aquatic ecosystem.
4- The responsible authorities should take all basic
preventive measures as it must be verified that the
water loaded on board the vessel complies with the
standards of the World Health Organization
(WHO) and Guidelines for Drinking Water Quality
(GDWAQ) or the relevant national standards if they
are more stringent.

5- Asking the responsible authorities to conduct
workshops and periodic studies on the
microbiological and chemical relationship
pollution to human health and to benefit from these
results.
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