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Abstract

This study evaluates physical parameters in water bodies in New Juaben Municipality in the Eastern Region of Ghana.
Research design for the study was a survey. Purposive sampling technique was used to select communities in the municipality
for the study. Physical parameters in ten (10) drinking water sources sampling sites were assessed over a period of six months.
The study revealed that, the metals which were identified to be extremely high or prevalent in all the sediments and soils
analyzed from the communities, were levels in manganese, iron and zinc. Arsenic, copper and lead was in lower quantities. It is
recommended that, the Community Water and Sanitation Agency (CWSA) and Water and Sanitation Unit (WSU) of the New
Juaben Municipality Assembly (NJMA) should monitor and issue permit for the construction of wells, toilet facilities and the
drilling of boreholes to ensure that the specifications set out in the Water and Sanitation handbook for the Municipal
Assemblies are strictly followed. It is also recommended that, the creation of awareness on water and sanitation issues through
public education and the inclusion and enforcement of environmental education in the basic school’s curriculum should be
considered and enforced in the New Juaben Municipality.
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of the Literature, Methodology, Findings and Discussion and

1. Introduction and the Conclusion. The first section introduces the structure of
Backg round the paper, the context and aims and objectives of the paper.

The literature review section reviews the relevant literature

This paper presents the outcome of the physical parameters o5 jsgues relating to treatment of water. The methodology
in Water Bodies in New Juaben Municipality in the Eastern  gection presents a broad description of the methodology and
Region of Ghana. The paper is structured into five (5) main  procedures adopted in the conduct of the study on physical
sections namely; the Introduction and Background, Review  parameters in drinking water. Findings resulting from the
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study are presented and discussed in the section following the
methodology and conclusions, and recommendations.

The water quality from the rivers has a considerable
importance for the reason that these water resources are
generally used for multiple matters such as: drinking domestic
and residential supplies, agriculture (irrigation),
hydroelectric power plants, transportation and infrastructure,
tourism, recreation, and other human or economic ways to use
water [1]. For a given river the water quality is the result of
several interrelated parameters with a local and temporal
variation which are influenced by the water flow rate during
the year [2]. In the context of sustainable water management,
many hydrological studies have been published around the
world, which highlights the ecological role of water from the
rivers. Moreover, there have been more researches based upon
water quality evaluation [3, 4].

water

The major concern of people living in developing countries is
the provision of potable drinking water. Access to safe
(potable) drinking water is important as a health and
development issue at the national, regional and local levels. In
some regions, investments in water supply and sanitation can
yield a net economic benefit, since the reductions in adverse
health effects and health care costs outweigh the costs of
undertaking the interventions. This is true for major water
supply infrastructure investments through to water treatment in
the home. Interventions in improving access to safe water
favour the poor in particular, whether in rural or urban areas,

and can be an effective part of poverty alleviation strategies [5].

The combined effect of population and economic growth
would spur on increased demand for water, thereby making
drinking water supply crucial. According to figures provided
by the UNICEF/WHO Joint Monitoring Programme (JMP),
Ghana’s Millennium Development Goal (MDG) target for
potable water supply was achieved in 2008, with 82% of the
population having access to improved drinking water sources
as against a 2015 target of 77% [6]. Currently, access to
improved drinking water is estimated at 89%; 93% urban
coverage and 84%rural coverage [6]. Undoubtedly, if cur-rent
efforts are sustained, Ghana will achieve universal access to
potable water by the year 2030 as required by Target 6.1 of the
UN Sustainable Development Goal (SDG) 6. However, this
will require new policy, financing and management
approaches. One crucial target under Goal 6 of the SDGs is to
protect water resources from pollution and halve the
proportion of untreated waste water discharge (Target 6.3).
Thus, although Ghana has enormous surface and groundwater
resources, achieving sustainable universal water coverage will
depend on how well it protects these resources from pollution
by physical parameters from anthropogenic activities.

Ghana is well endowed with water resources. Potable water

exists in the form of pipe-borne, boreholes and hand-dug
wells with the rest of the people depending on rivers, ponds,
springs and streams traversing the communities in the
municipality. During the dry season, most of the rivers and
streams dry up and water supply becomes a problem. Thus,
the coverage of potable water supply drops drastically with
perennial water crisis occurring in most communities. These
water bodies sometimes get polluted since, some households
in the study communities lack suitable and adequate toilet
facilities. Toilet facilities used by people in the communities
among others include pit latrines, KVIPs, with few WCs
which are sometimes located closer to the sources of water.
Other households which do not have any of these toilet
facilities resort to the public toilets if any or to the bush [7].

There have been interventions from the Community Water
and Sanitation Agency (CWSA), private organizations and
the Ghana Water Company Limited (GWCL) through
provision of wells, boreholes, public pipes and creating of
awareness on Water and Sanitation issues [7]. Although a lot
of the inhabitants in the municipality depend heavily on
water from boreholes, hand dug wells, pipe borne water and
stream water, not much work has been done to assess the
quality of drinking in the New Juaben Municipality in the
Eastern Region of Ghana. The purpose of this study was to
evaluate physical parameters in water bodies in New Juaben
Municipality in the Eastern Region of Ghana.

2. Review of the Literature

Water is polluted when it is impaired by anthropogenic
contaminants and either does not support a human use, such
as drinking water, and or undergoes a marked shift in its
ability to support its constituent biotic communities. It occurs
when the quantity of wastes entering a body of water
overwhelms its capacity to assimilate the pollutants these
wastes contain. The assimilative capacity of a water body
refers to its ability to self-purify naturally [8]. Water
pollution can also be defined as any chemical, physical or
biological change in the quality of water that adversely affect
living organisms or make water unsuitable for the desired
uses [9]. Thus, the physical change in the quality of water
that has a harmful effect on any living thing that drinks or
uses or lives (in) it is termed water pollution. This implies
that the consumption of polluted water by humans and other
living things often has serious effects on their health. This
implies that water colour wouldn’t be in its natural state.

The colour of water sample can be reported as either apparent
or true. “True colour is said to be the colour of water from
which turbidity has been removed [10]. “Apparent colour” on
the other hand, includes not only colour due to substances in
solution, but also due to suspended matter. It is determined
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on the original sample without filtration and centrifugation
[10]. True colour is as a result of absorption of certain
wavelengths of light by coloured substances while apparent
colour is due to the scattering of light by suspended particles.
Apparent colour is caused by coloured particulates, refraction,
and reflection of light on suspended particulates. Polluted
water may therefore have a strong apparent colour [8].
Discoloration of water does not necessarily indicate that the
water is not potable but normally, these colour changes
provide warning of possible quality change [11]. This is
because, colour in (natural) drinking water is mainly due to
the presence of dissolved organic matter originating from soil
and decaying vegetable matter, highly coloured industrial
waste or metals such as manganese (Mn) and iron (Fe). The
WHO, 2012 and GSB, 1997 guideline value of colour is
I5SHU. The colour of water can also reveal its physical,
chemical and bacteriological status.

The most common physical assessment of water quality is
the measurement of temperature. It is a critical water quality
and environmental parameter because it governs the kinds
and types of aquatic life, regulates the maximum dissolved
oxygen concentration of the water, and influences the rate of
chemical and biological reactions. Physically, less oxygen
can dissolve in warm water than in cold water (because
increased temperature decreases the solubility of gases in
water [12]. Seasonal variations in temperature of water
bodies may be caused by changing air temperature, solar
angle, meteorological events, altitude, season, time, cloud
cover, the flow and depth of the water body including a
number of physical aspects related to the water body. These
physical features include water source or origin, velocity,
vegetation types and coverage, water configuration, land-use,
and percentage of impervious area. For example, a narrow,
deep well-shaded shoreline reduces the impact of warming
by the sun; whereas, a wide shallow stream would be more
impacted by solar heating. The temperature of drinking water
also, has an influence on its taste [13].

Ground water usually maintains a fairly constant temperature,
which for shallow aquifers, is normally close to the mean
annual air temperature. However, deep aquifers have higher
temperatures, due to the earth’s thermal gradient [13].
Increased temperature also decreases the solubility of gases
such as O,, CO,, N,, and CH, in water as well as doubles the
population of bacteria and phytoplankton within a short time
[8]. An increase in temperature again, alters the physical
environment by reducing the density of the water and the
amount of oxygen present in the water [14]. The natural
background level of temperature for drinking water is
between 22°C and 29°C.

Conductivity is also referred to as specific conductance, is a
measure of the ability of water to conduct an electric current

[8]. Tt is sensitive to variations in dissolved solids, mostly
mineral salts. The degrees with which these dissociate into
ions, the amount of electrical charge on each ion, ion
mobility and temperature of the solution all have an influence
on conductivity. Conductivity is expressed as microsiemens
per centimeter (pScml) and, for a given water body, it is
related to the concentrations of TDS and major ions. TDS in
mgL™' may be obtained by multiplying the conductance by a
factor which is usually between 0.55 and 0.75. This factor
which is determined for each water body remains
approximately constant provided the ionic proportions of the
water body remain stable [13].

Conductivity depends on the concentration of dissolved
solids, most of which are present as free ions in water [15].
The conductivity of freshest waters ranges between 10 uS/cm
and 1000 pS/cm especially in polluted waters or those
receiving large quantities of land run off. It is measured in
situ with a conductivity meter and may be continuously
measured and recorded. Such continuous measurements are
particularly useful in river for the management of temporal
variations in TDS and major ions [8]. Conductivity tends to
be high in water bodies draining clay soils, especially
agricultural areas because ploughing and addition of
fertilizers affects the quality of runoff water.

3. Methodology

Research design for the study was a survey. Purposive sampling
technique was used to select communities in the municipality for
the study. Selection of the sampling points were influenced by
factors such as ease of accessibility and proximity (for the entire
study period) to obvious sources of pollution, such as dumpsites,
latrines, septic tanks, farms and drainages.

Two streams, a pipe- borne, three bore holes and four wells
that supply the communities with water, were selected.
Among these, four sites (2 wells, a pipe borne, and a
borehole) were selected in the Korle community. In
Agavenya, three sampling points consisting of two wells, a
stream and a bore hole were selected. Two sampling points
were selected at Akyekyeso which includes a bore hole and a
well. For Wawase, the sample was taken from a steam which
is the only source of drinking water in the community.

Data collected by the researchers were carried out through
laboratory analysis. A medium sized plastic bucket was used
to take water samples at each site for in-situ analysis of some
physical Parameters. This is because the parameters easily
change in quality during handling, transportation and storage.
The Parameters measured and recorded at the various sites
include temperature, pH, Conductivity and Total dissolved
solids (TDS) of the collected samples. These variables were
determined with a multimeter (model Hi 98129) in °C, pH
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units, uS /ecm and in mgL™ respectively (PLATE 1). After
collection, the water samples were kept in an ice box at a
temperature below 4°C and transported to the CSIR water
The Physical
parameters were analyzed at the Environmental Chemistry
laboratory of the Water Research Institute, CSIR.

division, Accra for laboratory analysis.

4. Findings and Discussions

From the literature, the main objective is to evaluates
physical parameters in water bodies in New Juaben
Municipality in the Eastern Region of Ghana. This section
presents findings and discussions on temperature, hydrogen
ion concentration (pH), conductivity, total dissolved solids,
turbidity, suspended solids and true colour in streams, pipe-
borne water, bore holes and wells in selected communities in
the new Juaben municipality.

4.1. Temperature

Physically, less oxygen is dissolved in warm water than in
cold water (because increased temperature decreases the
solubility of gases in water [12]. Increased temperature
doubles the population of bacteria and phytoplanktons in
water within a short time; increases respiration leading to
increased oxygen consumption and increased decomposition
of organic matter [12]. Temperature may be influenced by
depth of water and air circulation as well as time of day [16].

From table 1, the seasonal temperature values varied between
23.5°C at ASW in May and 28.6°C at AWW in February. The
temperature values registered during the study period are
presented in figure 1. The lower readings at ASW may be due
to the fact that the stream is surrounded and shaded by a lot
of trees. Usually sampling at ASW was in the mornings while
ADW was the last sites to be sampled at mid-day but the
values recorded were not to the extreme with respect to ADW.
This may be due to its location under a big Onyina tree which
provides it with shade. The high temperature readings at
AWW may be due to the time of sampling, the closeness of it
to the road that runs through the community and also, the
absence of trees around it. For domestic use, high
temperatures increase the toxicity of heavy metals in waters
[17]. For waters in the tropics, the natural background
concentration level is between 22 and 29°C [18]. The mean
temperature values of 24.2°C and 28.1°C are within the
natural background concentration of tropical waters. In terms
of water temperature these water sources may be considered
good for human use including drinking.

Table 1. Monthly mean temperature values recorded in °C at the sampling
sites.

Months December January February March April May

Mean 26.3 26.6 26.4 25.8 25.6 25.5

w
o

Temperature (oC)
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o
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February March April May

Month

BKNP MKNW MKAW BKAB MAWW HABW MASW AB MADW ®WSW

Figure 1. Monthly Variations in Temperature at the Various Sites in the
Study Area.

4.2. Hydrogen Ion Concentration

Hydrogen ion concentration (pH), pH of water is a measure of
the concentration of hydrogen ions [12]. pH of water is a
relatively stable variable over a short period and any unusual
change may reflect major events in the quality of water [11]. At
a given temperature, the intensity of the acidic or basic character
of a solution is indicated by pH or hydrogen ion activity [10].
pH is important in water quality assessment since it influences
many biological and chemical processes within a water body [8].
However, Ghana Standards Board noted in a study that, pH of
water should be less than 8 for effective disinfection with
chlorine [19]. The results obtained for pH ranged from a
minimum of 54 at ADW and KAW in March, May and
December, to a maximum of 85 at AWW in May and
December (See Figure 2). AWW had the highest mean pH of
8.2 while KAW and ADW had the lowest mean pH of 5.6
(Refer to table 2). The water from ABW, AWW, and ASW in
April was generally alkaline and slightly higher than the natural
background limit of 7.0. This indicates a trend towards pollution
but not alarming since they fell within the GSB and WHO limits
of 6.5 to 8.5 for drinking water. The values for the other
sampling sites: KNP, KNW, KAW, KAB, AB, ADW and
WSW show they are acidic and within the natural background
limit (See Table 2). Water at these water sources will therefore
have no health effect when used as drinking water [20].

The high level of pH values might be due to increase in
temperature as a result, there was dissolution of certain
compounds in the water. Generally, metals such as Cd and Zn
have increase detrimental health and environmental effects as
a result of lowered pH [18]. Also, when the pH of water
decreases the ionic state of trace metals becomes more
prevalent and their toxicity increases [21]. This suggests that
the mean values recorded at KAW, ADW and WSW is
polluted and therefore, not safe for drinking purposes. pH
affects the rate of adsorption of chemical substances and
bacterial decomposition in water [22]. The pH of water also
affects treatment processes, especially coagulation and
disinfection with chlorine-based chemicals [11].
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Table 2. Monthly mean pH values recorded in pH units at the sampling sites.

no negative implications as far as conductivity is concerned.

Months December January February March April May o )
Mean 6.7 6.6 6.7 6.7 6.6 6.6 Table 3. Monthly mean conductivity values recorded in (us/cm) at the
- - - - - - sampling sites.
° Months December January February March April May
8 1 . 'l Mean 387.0 369.7 352.1 378.1 381.5  380.5
27
5 g 1 900 ]
% 4 800
=3 - £ 700
2, a: 600
11 £ 500
0 4 & 400
December January February March April May 2 300
onths =
KNP BKNW #KAW BKAB 8 AWW 5 ABW 5 ASW = AB B ADW B WSW 3 200
100
Figure 2. Monthly Variations in pH at the Various Sites in the Study Area. .
. December January February March April May
4.3. Conductivity Months
Conductivity is a measure of the ability of an aqueous HKNP BKNW #KAW BKAB ®AWW ®ABW =ASW AB ®ADW EWSW

solution to carry an electric current. This ability depends on
the presence of ions, on their total concentration, mobility
and valence, and on their temperature of measurement [10].
Conductivity levels ranged from a minimum of 107.0pS/cm
at ADW in April to a maximum of 795.0 uS/cm at AWW in
December (Refer to figure 3). AWW again recorded the
highest mean conductivity of 770.0unS/cm while ADW had
the lowest mean value of 113.5 pS/cm. Averagely, all the
sites recorded higher mean values throughout the seasons.
This may be attributed to the reduction in the volume of the
water through evapotranspiration which increased the
concentration of TDS of the water that leads to high
conductivity is associated with the dry season [23]. (See table
3). The observed elevated values at ASW and WSW during
the wet season may be attributed to runoffs carrying agro-
chemicals from farmlands and dump sites close to the
streams and depositing them into the streams. Equally,
important probable source for the increased conductivity
values was that underground water of adjoining aquifer that
recharges the streams may contain an appreciable quantity of
mineral ions that were introduced into it by infiltration.

Conductivity is directly proportional to the concentration of
dissolved ions in water; levels in ground water might indicate
conductance of dissolved ions contained in effluent in the soil
to ground water [8]. Thus high conductivity influences ions in
sewage present in water. Conductivity may also be affected by
temperature. The warmer the water the higher the conductivity.
The likely environmental effects of increased conductivity are
the increase in water hardness and distortion of water balance
in the cells of organisms. However, the mean conductivity
values recorded in all the water bodies were comparatively
lower and negligible as far as the WHO guideline value for
drinking water quality of 1500 pS/cm is concerned. These
water sources used by the study communities therefore have

Figure 3. Monthly Variations in conductivity at the Various Sites in the
Study Area.

4.4. Total Dissolved Solids

However, the total amount of dissolved materials, organic
and inorganic, ionized and un-ionized substances in a water
sample is commonly measured as its total dissolved solids
[12]. High values for TDS may exert adverse economic
effects and harmful physiological effects, primarily osmotic,
and may impart taste or odour [24].

The concentration of TDS in water affects its ability to
assimilate waste and the rate at which oxygen dissolves in the
water. Therefore, high TDS impedes these processes. TDS
values ranged from a minimum of 35.0 mgL"' at KNP in
December to a maximum of 435.0 mgL™" at AWW in March
(See Figure 4). AWW again recorded the highest mean value
of 400.5 mgL™" while KNP recorded the lowest mean value of
52.0 mgL"'. March recorded the highest mean value of 190.6
mgL™" while February had the lowest mean value of 163.8
mgL'1 (Refer to table 4).

The low mean values at KNP, AB and ADW could be
attributed to dilution as a result of rainfall and during the
treatment of the water at the GWCL before distribution. TDS
of water for ranges of 0-450 mgL™" are satisfactory for drinking
[20]. Mean TDS for AWW (See table 4) was significantly
higher than mean values at KNP, KNW, KAW, KAB, ABW,
ASW, AB, ADW, and WSW. The higher values may be
attributed to excessive water redraw as a result to high demand
for water during the dry season and also due to the existence of
low water table during such periods. It could also be due to the
storm drains and runoffs carrying both sediments and
dissolved solid-laden substances from banks of the stream(s)
into the water augmenting its total dissolved solid contents.
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Table 4. Monthly mean TDS values recorded in mg/L at the sampling sites.

Months December January February March April May

Mean 182.3 168.2 163.8 190.6 178.1  178.1

December January February March April May
Months

KNP mKNW ® KAW BKAB 8 AWW 5 ABW 5 ASW = AB ®RADW B WSW

Figure 4. Monthly Variations in TDS at the Various Sites in the Study Area.

Direct washing and bathing near the stream may have also
introduced ionic products in the streams and wells. Besides,
it may also be attributed to the crossing of the stream on foot
by farmers who had their farms beyond the stream and the
stepping into the water before fetching as well as the
containers used to redraw water from the streams and wells
by the inhabitants. Walking in the stream could introduce
soluble organic and inorganic substances into the stream.
Washing of hands and feet in the stream as observed by
farmers may have introduced soluble laden materials into the
stream. These factors point to the fact that the TDS of water
resources used by the Agavenya and Wawase communities
were due to the impact of human activities and natural
activities taking place in the stream s catchment areas. The
natural background limits of TDS for drinking water was
unavailable for comparison but all the values obtained were
below the GSB and WHO limit of 1000mg/l. High
concentrations have both physiological and aesthetic effects
on water bodies producing bad colour, odour and taste. The
TDS values of all the water samples showed relatively
negligible levels of below 300 mg/L which was far below the
WHO maximum allowable limit of 1000 mg/L.

4.5. Turbidity

Drinking water should be aesthetically acceptable and free
from apparent turbidity [20]. Potable water should have
turbidity ranged between 0 and SNTU [25]. Table 5 presents
turbidity values of the water samples collected from the
various water sources used by the studied communities.
Monitored turbidity levels of the water samples ranged
between a minimum of 3.4NTU at KAB in February to a
maximum of 109.0NTU at AWW in April. AWW registered
the highest mean turbidity value while KNP recorded the
lowest mean value. Figure 5 shows the turbidity values
recorded for the various sampling sites. The highest values
recorded at AWW and ADW were partly attributed to storm
runoffs carrying organic and inorganic substances into the

wells. This is because those wells have no barriers, no inner
lining and no covering to protect them. Values at ASW and
WSW were due to the decomposition of fallen leaves from
the trees that provide them with shades as well as prevented
that of ASW from self-purification. The faecal matter from
birds that perched and lived on the trees can also be a
contributory factor. Again, the open nature of some of the
water bodies make them more prone to turbidity-laden waste
materials carried by wind, storm drains and runoffs.

Table 5. Monthly Mean Turbidity Values Recorded in NTU at the Sampling

Sites.
Months December January February March April May
Mean 30.4 25.7 19.1 18.7 25.0 15.7

-
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Figure 5. Monthly Variations in Turbidity at the Various Sites in the Study
Area.

Although the walls of KNW, KAW were raised about 0.5 m
above the ground level making it non accessible to the
intrusion of waste materials and runoffs, high turbidity values
above the WHO permissible limit were recorded. This might
be due to the frequency of water fetching throughout the day.
The boreholes were also protected from the deposition of
waste materials from runoffs due to their built on nature.
Turbidity has no health effect. However, it provides a
medium for microbial growth and therefore serves as an
indicator for the presence of disease causing organisms. Also,
increased nutrients such as nitrates and phosphates in water
bodies increases Dbiological productivity in certain
phytoplankton populations which in turn result in some cases
to increase occurrence of algal blooms (Pearl, 1988) and
causes of taints to drinking water resources and consequently
resulting in increased turbidity of the water [26, 27].

High values of turbidity in water, decreases the rates of
photosynthesis and the depth to which light is transmitted [§].
Hence, production of oxygen for aquatic organisms is
reduced. Turbidity values between 0-5mg/L show no visible
turbidity, no adverse aesthetic effects and no significant risk
of infectious disease transmission. Values >10 mg/L have
severe aesthetic effects and the water carries an associated
risk of disease due to infectious agents and chemicals
adsorbed onto particulate matter [20]. This implies that, the
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creation of awareness on water and sanitation issues through
public education and the inclusion and enforcement of
environmental education in the basic school’s curriculum can
never be underestimated [28].

4.6. Suspended Solids

Suspended solids consist of material originating from the
surface of the catchment area, eroded from river banks or
lake shores and re-suspended from the bed of the water
body [8]. They attenuate the penetration of light and oxygen
into the water, leading to the production of unpleasant
odour and taste. High concentrations of SS make water
cloudy and reduce its aesthetic beauty. They also interfere
with respiration as they block gills and arteries of fish and
humans respectively. Suspended solids include tiny
particles of silts and clays, living organisms (zooplankton,
phytoplankton and bacterioplankton) and dead particulate
organic matter [12].

Values ranged from a minimum of 1.0 mg/L at KNP, KNW,
KAB, ABW and AB throughout the study period but mostly in
January, April and in May to a maximum of 31.0 mg/L at
AWW in December (see Figure 6). Mean values ranged from a
minimum of 2.5 mg/L at KNP and to a maximum of 11.2 mg/L
at ASW. January recorded the lowest value at four of the sites
(KNP, KNW, AWW, AB) and so the recorded mean value for
January was 3.8 mg/L and February which recorded the lowest
value only in one site AB had the highest overall mean of 8.7
mg/L (see table 6). Since all the seasonal values recorded are
below the natural background SS concentrations of 25 mg/L
and that of WHO which is 20 mg/L, it indicates that the water
at all the sampling sites is not polluted with SS. Hence, there is
no need for filtration before drinking.

35
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Suspended Solids (mg/L)
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HKNP BKNW BKAW MKAB BMAWW HABW HASW MAB “ADW HWSW
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Figure 6. Monthly variations in suspended solids at the various sites in the
study area.

Table 6. Monthly mean suspended solids values recorded in mg/1 at the
sampling sites.

4.7. True Colour

Colour in water may result from the presence of natural
metallic ions (iron and manganese), humus and peat
materials, plankton, weeds and industrial wastes [10]. Water
with colour between 0 and 15Hz has no health effect [25].
Hence, good for drinking. True colour values of the water
used by the study communities during the study period are
presented in Figure 7. The values obtained ranged from a
minimum of 4.0Hz at KAB in December, March and May as
well as at ABW in January to a maximum of 5000.0Hz at
AWW in December. (See Figure 7 and table 7). KAB
recorded the lowest mean value of 4.4Hz while AWW
recorded the highest mean value of 845.5Hz. December
recorded the highest mean value of 514.4Hz (being the
month that registered the highest value at one of the sites)
while April recorded the lowest mean value of 5.7Hz (See
table 7).

Though the colour of the water at ASW is like the colour of
muscatella drink which may be as a result of the
decomposition of fallen leaves or the presence of peat
materials, it registered relatively low values for true colour
except in January and February where it registered 75.0Hz
and 55.0Hz respectively. The high values for AWW and
KAW could be due to the presence of high amounts of Iron
and manganese as well as the presence of humic acids in the
water [8].

Table 7. Monthly Mean Colour Values Recorded in Hz at the Sampling Sites.

Months December January February March April May

Mean 9.2 3.8 8.7 6.7 4.6 3.6

Months December January February March April May
Mean 514.4 20.7 14.5 7.5 5.7 6.5
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5000 o
~
I 4000
S
3
© 3000
Q
)
© 2000
2
= 1000
0 T T T
December January February March April May
Months
EKNP MKNW MKAW BKAB ®AWW ®ABW WASW ®AB “ADW Mwsw

Figure 7. Monthly variations in true colour at the various sites in the study
area.

5. Conclusions and
Recommendations
Finding of the study discovered that, the metals which were

identified to be extremely high or prevalent in all the
sediments and soils analyzed from the communities, were
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levels in manganese, iron and zinc. Arsenic, copper and lead
was in lower quantities. These were attributed to geological
reasons, organic waste, the use of pipes made from metals,
the use of detergents and fertilizers, the presence of mining
activities, surface runoff in the area among others. The
sediment load in the streams and wells without physical
barriers were also found to be high. This was the result of
surface runoff and activities such as farming along the banks
as seen along the Agavenya and the Wawase streams and at
Akyekyeso.

Social survey revealed high illiteracy rate, low income
generation, unemployment and apathy as the problem in the
which hindered policy assimilation and
thwarted efforts aimed at improving water and sanitation in
the area. The monitoring, treatment and testing of the water
quality of the sources of drinking water in the study
communities including the maintenance of existing pipes,
wells and boreholes were also found to be rare.

It is recommended that, the CWSA and WSU of the NIMA
should monitor and issue permit for the construction of wells,
toilet facilities and the drilling of boreholes to ensure that the
specifications set out in the Water and Sanitation handbook
for the Municipal Assemblies are strictly followed. Also, an
effective collaboration between well diggers and borehole
drillers with the EPA and the NJMA will enhance their skills
and on issues about environmental quality, to ensure that all
unprotected wells are reconstructed with physical barriers,
with hand pumps and regularly maintained and checked to
reduce contamination.

communities

It is also recommended that, the creation of awareness on
water and sanitation issues through public education and the
inclusion and enforcement of environmental education in the
basic school’s curriculum should be considered and enforced
in the New Juaben Municipality.
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