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Background: The study is a descriptive study conducted in threeches in Por
Dickson, Negeri Sembilan which are Teluk KemangdBe&ahaya Negeri Beach €
Saujana Beach that are known famous for local andsim activitie. Objective: The
main objective of the study t® assess the level of water quality in term ofgitg-

chemical parameters in three beaches in Port Digkdegeri Sembila Results: The
parameters that were studied include pH, turbidiigsolved oxygen and biologic
oxygen demand, lead (Pb), caidm (Cd), copper (Cu) and chromium (Cr) (IV). 1
study found no violation on physical parametersthie study locations. Howeve
chemical parameters (Pb, Cd, Cu and Cr) have erdeb@ standard (National Water
Quality Standards. Teluk Kemang Beacldihe highest mean concentration of Cd

Pb with 13.2 mg/L and 41.3 mg/L. Cu was foundhegt in Cahaya Negeri Bea
with 1.0 mg/L.Conclusion: Continuous study is very important to be conduetethe
study locations to identify the adverse heaffhas towards the people in contact v
the chemicalgontaminated water as well as on the marine lithénplaces.
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INTRODUCTION beaches. Chemical and physical agents can le
degradation of aesthetic value of recreational m
environment. These contaminants might enter
recreational water throbgnatural or anthropogen
sources. Chemicals in water are derived f
industrial and municipal activities as well as rfis«

from the surrounding areas or from (Kaizer and

According to Ainon, et al., (2011), rapid
development in Malaysia had caused the incree
of coastal population discharging high amount
treated and untreated wastewater into the co
water. However, this situation did not rece

monitoring from the local whorities and thu
causing the problems arouse. Due to the lackin
monitoring on the safety of the coastal water, o
health might be affected as the waters are use
recreational activity. Ainorgt al., (2011) conducted
their study focusing orbiological parameters 1
determine the level of coastal water in Port Dick

Osakwe, 2010)According to the WHt (2003) at
very low or very high pH in rereational water might
contribute to eye and skin irritatio

Chemical hazards in recreational water she
not exceed the standard limit as they can threte
health and safety of the users. According to
United States Environmental Protection Agen
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(USEPA), lead can cause adverse health ef
especially to children below six years old. T
sources of lead include from activities of mini
smelting, refining and products used such as p
gasoline, pipers, and ceramics as well as fronrak
soil. A study conducted by Sarahal (2008) found
that coatl water in United States has be
contaminated by nonpoint source pollution fr
commercial, industrial, residential and agricultt
land-use activities. These activities have threate
the marine life.

Physical and chemical parameters of coz
wateg are very crucial to be studied due to
adverse health effects towards the water userseh:
as the marine life. As there is no monitoring agti
from the local authorities, it is expected that
recreational water could be contaminated by
adivities nearby such as commercial and indust
A study conducted by Yagt al., (2011 found that
chemicals such as lead and nickel were higl
concentration. They found that the releases
untreated anthropogenic wastes in to rivers
coastal wates might cause the problem. This st

aims to identify whether physical and chemi
parameters in the recreational water at the t
beaches is following the National Water Qua
Standards for Malaysia.

Research Methodol ogy:
Study location:

The $udy was carried out at three most fam
beaches in Port Dickson, Negeri Sembilan which
Teluk Kemang Beach, Cahaya Negeri Beach
Saujana Beach. The beaches are famous among
people and touristsleluk Kemang length is 1.6km
and locatedl0 km south to the Port Dickson tov
Teluk Kemang is the largest and most popular b
in Port Dickson, located from 7th to 8th mile ergd
at Ancasa All Suites of the coastal road frc
town. While, Saujana beach lies alon{" mile of
coastal road, sttehing south along a 1km bea
stretch starting from Avillion Resort until Pan
Cahaya Negeri. Cahaya Negeri is a pop
beachside destination betwee” and &' of the Port
Dickson beach road. Figure 1 shows the |
showing the three study locatiol

Fig. 1: Study locations.

Table | shows the descriptions of the three ¢
of the study. As the locations were places thate\
visited by tourists, a lot of restaurants and &
were found. Markets and jetty were also located
Saujana beach.

Data collection:

The study was conducted from December 2
untii June 2013. The physical and chem
parameters sampled during the study are basede
standard by National Water Quality Stards for
Malaysia 2006 under Class IIB for recreational
body contact. The physical parameters that \
measured in-situ include pHyrbidity, and salinit.
The chemical parameters measured were cadn
chromium (VI), copper and leaEach beach was
sanpled at twelve sampling points which were d

in weekends and weekdays for mean readings. V
samplings were conducted at surface water ab-
20cm depth. The samples were stored in ice
during transportation and analyzed within 5 hour
collection. Samples for biological oxygen dem:
(BOD) were collected using dark glass bottles
incubation and subsequent dissolved oxy
determination. Analysis was done at Faculty
Health Sciences’ laboratory in UiTM Puncak Als
Selangor.

Table Il showsthe sampling parameters ba:
on the National Water Quality Standards
Malaysia (2006). Table Il shows the parame
based on site analysis, sampling method, test rd«
and equipments and source of analy



43

Siti Nurshahida Nazli et al, 2016

Australian Journal of Basic and Applied Sciences,d(7) Special 2016, Pages: 41-45

Table |I: Descriptions of sampling sites.

Site Location Site description
Teluk Kemang Point 1 2 1002125711362%
Teluk Kemang Point 3 2 100212571322754
Cahaya Negeri Point 1 2 1002125%35%%
Cahaya Negeri Point 2 '\é ?glzgogég In front of aparments and hotel area
Cahaya Negeri Point 3 2 1002125%4211(;15
Saujana Point 1 2 1()()213;%?15256
Near to hotel and resort area.
Yo, et s e .
Saujana Point 3 2 1002135%115152

Table Il: Standard of Sampling Parameters.

NWQS
Parameter 2006
Temperature NIL
pH 5.5-8.5
TDS NIL
Conductivity (ms/cm) NIL
Salinity NIL
Turbidity (NTU) 50
DO (mg/l) 5-7
BOD 3
Cadmium 0.01
Copper 0.02
Chromium (1V) 0.05
Lead (ug/l) 0.05
Table ll: Instruments and Methods for Analysis.
. . Test Method and
Parameter Site Analyzed Sampling Method Equipments Analyse Source
- . Environmental Protection Nephelometric Method
Turbidity In-situ analyzed Agency Turbidity Meter APHA, 1995
Others Physical In-situ analyzed Environmental Protection Hanna Multiparameter Hl USGS, 2007
Agency 9828
) . DR 2800 Spectrophotometdr
Chemical Lab analyses Environmental Protection Procedures Manual'? US EPA
Agency edition

For physical quality, the water was analyzed Dissolved oxygen will not have a direct effect on
using Hanna Multiparameter. Turbidity Meter was users, but it will influence microbial activity aride
used to measure the turbidity level. Chemical ¢qgali chemical oxidation state of various metals, such as
of water was analyses using DR 2800. Statisticstl te iron. This situation may lead to aesthetic issues.
was done by using statistical package for social Dissolved oxygen is the most important parameters
science (SPSS) version 18.0 and Microsoft Excelamong other physical parameters due to the fact of
2007. Descriptive frequency test was used toaerobic metabolism that requires dissolved oxygen
generate the mean and standard deviation of thgYovita, 2003).
parameters for the three beaches. It was found that among the three beaches,
Teluk Kemang was the most commercialized beach
in Port Dickson. Thus, many activities such as
littering on beach, industrial development, and

Based on Table IV below, the parameters for sewage effluetns from commercial area such as shop
physical water quality at the three beaches show naand restaurants nearby can influence the turbity to
violation of standards following National Water Teluk Kemang beach. During observation, it was
Quality Standards 2006 except for dissolved oxygen.found that there were fewer visitors in Cahaya

RESULTS AND DISCUSSION
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Negeri beach compared to other two beaches. Thigespiration as well as decomposing activities ia th
proved that less activity in the water caused lessriver will affect the pH value. In Teluk Kemang and
turbidity. Saujana beach, there is a market in the vicinity an

Results shows that pH of the waters were many organic wastes flowed into the river. Thera is
reaching maximum reading standard which is pH 8.5.restaurant at the Teluk Kemang beach sampling site
Dissolved oxygen at Teluk Kemang Beach was which discharged sewage (Yap, 2011). These
higher compared to Cahaya Negeri Beach andactivities might caused high pH level of the water.
Saujana Beach. Photosynthetic activity and mictobia

Table IV: Compliance of Physical Parameters.

Parameter Beach N Mean Obligation of standards$
A 12 11.2+3.3
Turbidity B 12 57 +1.6 Comply
C 12 9.+3.9
A 12 24+£0.7
DO B 12 2.7+0.77 Violate
C 12 29+0.6
A 12 8.4+0.6
pH B 12 8.1 +0.99 Comply
C 12 8.3+0.72
A 12 1.3+1.1
BOD B 12 1.4+0.4 Comply
C 12 1.3+0.08

A=Teluk Kemang
B=Cahaya Negeri
C=Saujana

Table V shows the mean readings on chemicalthat should not exceed 0.01 mg/L. The highest
parameters studied. The study found that theamount of copper was found in Cahaya Negeri Beach
chemical parameters studied which majority havewith 0.10 mg/L followed by Teluk Kemang and
exceeded the National Water Quality Standards 2006Cahaya Negeri Beach. Cr (IV) was found exceed the
at all sampling locations. Cd mean concentratios wa standard at Cahaya Kemang Beach with 0.07 mg/L
the highest at Teluk Kemang Beach with 0.13 mg/L, while the other two beaches were not exceeded the
followed by Saujana Beach with 0.04 mg/L and standards. The study found no violation of Pb i th
Cahaya Negeri with 0.06 mg/L. The violation of the recreational water.

Cd concentration was high from the normal standard

Table V: Compliance of Chemical Parameters.

Parameter Beach N Meant SD Obligation of standards
A 12 0.13 +0.001 Violate
Cadmium B 12 0.04 + 0.03 Violate
C 12 0.06 + 0.05 Violate
A 12 0.08 £ 0.03 Violate
Copper B 12 0.07£0.01 Violate
C 12 0.10+ 0.07 Violate
A 12 0.04 +£0.03 Comply
Chromium B 12 0.07 £ 0.08 Violate
C 12 0.03 £0.02 Comply
A 12 0.04 +£0.03 Comply
Lead B 12 0.03+0.01 Comply
C 12 0.03 £0.02 Comply

A=Teluk Kemang
B=Cahaya Negeri
C=Saujana

It is believed that high concentration of heavy problems. These chemicals can potentially give
metals such as chromium, copper and cadmium inadverse health effects to the recreational watersus
the beaches will cause adverse health effectseto thThe use of wet suits by water users will create a
users especially bathers and public that is inamint micro-environment that contributes to the chemicals
with the water. absorption through skin and cause skin irritatiod a

According to Kaizer and Osakwe (2010) heavy allergy (WHO, 2003).
metals are toxic and can accumulate in the body  Therefore, bathers and swimmers in the beaches
without being noticed. However, the study could not might get effect even though they are using
prove the toxicity of the heavy metals towards siser swimming suits whenever the heavy metals are there.
because no data were collected to identify theThus, it is very crucial that the heavy metals are
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reduced by identifying the sources so that mitigati  http://www.atsdr.cdc.gov/phs/phs.asp?id=204&tid=3
measures could be taken. 7.

Ezeonyejiaku and Obiakor (2013) stated that Ezeonyejiaku, C.D. and M.O. Obiakor, 2013.
high concentrations of heavy metals in water bodiesPhysicochemical and Heavy Metal Profile of Surface
are due to high population density and improper Water, Anthropogenic Activities, and Community
waste disposal Industrial activities, manufacturing Health Implications,”Journal of Environmental
domestic and commercial activities generating Conservation Research, 40-48.
wastes and natural factors are among the souraes th Yap, C.K., M\W. Chee S. Shamarina and F.B.
influencing the concentration of heavy metals ia th Edward, 2011. Assessment of Surface Water Quality
water (Kaizer and Osakwe, 2010). The sources ofin the Malaysian Coastal Waters by Using
heavy metals in the recreational waters cannot beMultivariate Analyses,Sains Malaysiana, 1053-1064.
identified as the study only focusing on the statfis Sarah, G.M., P.l. John and L.S. Nathaniel, 2008.
water quality. Coastal Storms, Toxic Runoff, and the Sustainable

Cadmium, copper, chromium and lead are Conservation of Fish and Fisheries, American
known toxic if exposed to high concentration or low Fisheries Society Symposium.
concentration in long time. Chronic toxicity caused Ainon, H., H.K. Saiful, R.I. Siti, U. Rawlins and
by the heavy metals could impair the functions of S. Sukiman, 2011. Microbiological Study in Coastal
organs in the body and could cause death.Water of Port Dickson, Malaysia, 2011. Sains
Furthermore, the heavy metals can also affect marin Malaysiana, 93-99.
life as supported by Ezeonyejiaku and Obiakor Yovita, J.M., 2007. The Effects of Dissolved
(2013) that heavy metals could affect speciesOxygen on Fish Growth in Aqualculture,Final

diversity when introduced into the water bodies. Project.
WHO, 2003. Guidelines for Safe Recreational
Conclusion: Water Environments, Vol 1. Coastal and Fresh

The findings suggested that extensive studyWater, Geneva.
should be conducted to identify the sources and
causes of high concentration of cadmium, chromium
and copper in the three beaches which are Teluk
Kemang Beach, Cahaya Negeri Beach and Saujana
Beach. As the three study locations are among
famous recreational waters in Port Dickson beaches,
the safety of the waters towards people should be
preserved. It is also very crucial that the toyiaf
the heavy metals to be identified and studied.Heurt
study towards the water users should be condusted a
to identify whether they are affected with the heav
metals.
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