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Abstract: Water in the public schools is essential as it is the primary resource for cleaning, plant maintenance and in some cases, for
drinking. If unsafe and unclean water is consumed, it can lead to many diseases that can compromise the health of students and school
personnel. Thus, monitoring water resources within the school compound should be of high priority. The study conducted
physicochemical, heavy metal and coliform contamination assessment among the tap water of nine public schools of Muntinlupa City.
Among the physicochemical parameters, dissolved oxygen across all schools is detected to be not normal. Cadmium content of all tap
water among all schools has exceeded the standard limit and has shown concerning level of hazard quotient. Two out nine schools
showed bacterial coliform contamination. Schools with this contamination are of great risks not only for students and personnel that

utilizes tap water within the school compound.
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1. Introduction

Sustainable water resource in the public schools play a vital
role in the educational system as it is used to prepare food
and to maintain proper sanitation and hygiene inside the
campuses, especially in hand washing stations and toiletries.
It is also used in home economics, livelihood subjects and
laboratory experiments. The school demography is
composed mostly of children and it is observed that many
students prefer drinking tap water than bottled waters. The
unpopularity of the use of bottled water in public schools is
due to its high price as compared to free tap water.

Generally, tap water is a safe water since it undergoes
conventional  treatment that includes coagulation,
sedimentation, filtration and disinfection. However, it can
also be a source of chemical and microbial contamination [1]
[2]. As reported by [3], poor water sanitation among low and
medium class countries greatly contributes to about 10% of
child mortality and gastrointestinal disease causation. A
large portion of this event is caused by fecal - oral pathogens
and chemical contaminations that can travel from soil to
water and vice versa [4]. Contaminants like coliforms are
pathogens that came from the feces of warm - blooded
animals and its presence in the water can be caused by some
breakage in the water pipes and water sanitation systems,
entering the body through ingestion of the contaminated
water [5]. On the other hand, heavy metal contents in water
may enter the body through dermal route and can be a
neurotoxin that can cause child behavioural problems and
low physical and mental capacity [6] [7] [8].

It is undeniable that water in the schools is essential and is
used in almost every activity of the school campuses, hence,
the development and monitoring of programs regarding

environmental health services and water sanitation may help
promote not only the health stability of the students but also
their school performance [9]. This can be possible if
monitoring and evaluation of the current bio -
physicochemical status of tap water in schools are done.

The monitoring of these contaminants with regard to the
physicochemical condition of water can be expensive, time
consuming and complex, but this can prevent contamination
that can affect water sources [10]. Although it is required for
the schools to have treated water, regrettably, not all of the
public schools have access to consistent bio-
physicochemical monitoring of tap water. Fiscal and human
resources are just two of the many factors why monitoring
among public school campuses is not as consistent, and so
this monitoring activity is done seldom times in a school.

This study generally aims to assess the quality of the tap
waters in the public schools in Muntinlupa City, specifically
the (1) physicochemical characteristics, (2) heavy metal
contents and its hazard quotient (HQ) and the (3) biological
(coliform) contamination. Through this assessment,
administrators can establish the fundamental plan on
improving water safety and reducing the risks of water
contamination in the school campuses.

2. Methodology

Research Parameters

The study utilized descriptive — evaluative approach that
appraised the status of the physicochemical characteristics,
biological and heavy metal contaminations of the tap water
in the research sites. It evaluated the biological components
which were the Coliform and Escherichia coliform count,
while the physicochemical characteristics included
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Dissolved Oxygen, Salinity, Total Dissolved Solids and
Water pH. Cadmium, Mercury, Chromium and Lead were
the heavy metals measured in the water samples. The
correlation of the physicochemical characteristics to the
biological and heavy metal contaminations was then
analysed.

Water Sample Collection

The location of the hand washing area varies in each school.
There are handwashing areas located near the main gate,
while others are beside the garden area and another is at the
back of the school covered court. Samples were collected
from the main hand washing areas of each school as per
recommended by the office of the school principal. Only one
hand washing area was recommended per school. The faucet
was opened for five minutes so the water will keep flowing.
One liter of water was collected from each school using new
and sterilised bottle. Water samples were stored in a cooler
maintaining 2°C to 4°C of temperature. All samples were
analysed in triplicates.

Physicochemical Analysis of Tap Water

All the water samples collected from the schools were
brought to the De La Salle University — Dasmarifias,
Biological Science Graduate School Laboratory. The
temperature of the water was measured in the collection site,
the rest of the parameters, such as the pH, Dissolved Oxygen
and Total Dissolved Solids were measured using the
monitoring probes in the DLSUD CSCSGS Biological
Science Laboratory. The device consists of a sensitive probe
and reader to identify the values needed for water
characteristics. The reading was done three times per sample
to secure validity [11].

Heavy Metal Analysis of Tap Water

The US EPA vigorous digestion method [12] was adopted
for water sample acid digestion. From each sampling bottle
per school, 50mL of tap water were taken and placed in their
respective beakers, where 10 mL of concentrated nitric acid
were added. Solutions were then boiled until only 20mL of it
remained. After cooling, 5mL of concentrated nitric acid
was added and the heating was continued until 20 mL of
solution remained in the beaker. The beakers were cooled
again and 5mL of concentrated hydrochloric acid was added
and rewarmed until 20 mL of the solution remained. As the
heating continues, 5mL of 5M of sodium hydroxide was
added. The solutions were filtered through a whattman filter
paper. Demineralised water was added until the solution
reached 50mL. The solution was then subjected to Atomic
Absorption Spectrometer (AAS) machine at the De La Salle
University — Dasmarifias, Graduate School Chemistry
Laboratory to test for the presence of Cadmium, Lead and
Chromium. Another 1L of Tap Water Samples were
collected for mercury processing and testing to InterTek™
Alabang.

Coliform and Escherichia coliform Count and
Identification

The 3M™ Petrifilm High (95%) Sensitivity for Escherichia
coliform and Coliform Count Plates were used for the water
coliform count. One milliliter of water sample was
inoculated in each of the petrifilms. Five petrifilms per
school were prepared for replication. Plates were incubated

under room temperature for 48 hrs. [13] [14] [15]. Plates
were then checked for coliform count and coliform culture.

Data Gathering and Analysis

Data on the physicochemical characteristics of the water and
heavy metal contamination were expressed in mean. Results
of the measured temperature, dissolved oxygen, pH and total
dissolved solids, as well as the Mercury, Cadmium, Lead
and Chromium were considered for water quality
assessment. All the values for temperature, dissolved
oxygen, pH and total dissolved solids, as well as the
measured heavy metals (mercury, cadmium, chromium and
lead) were compared to the set standard of DENR
Administrative Order no.2016 - 08 [16].

The Hazard Quotient (HQ) (Fig.1) of dissolved oxygen,
temperature, pH and heavy metals (mercury, cadmium,
chromium and lead) were computed as the ratio between the
measured values compared to the Reference Concentration.
The farther the computed HQ value from 1.0, the greater the
environmental risks [17] [18].

HQ = Exposure or Measured Concentration
Reference Concentration

Figure 1: Hazard Quotient Formula

The biological data were expressed in total number of
coliforms forming unit (CFU) per school. Pink coliforms
were counted as coliform count while the blue - green
coliforms are counted as Escherichia coli. Coliform genera
were confirmed using biochemical tests.

3. Results and Discussion

Physicochemical Characteristics of Tap Water

The physicochemical parameters of water quality included
temperature, dissolved oxygen (DO), pH and total dissolved
solids (TDS) (Table 1).

Table 1: Physicochemical characteristics of the tap water
from participating schools

Temp.| DO | TDS Conductivity|Salinity
SC“‘);"I () |mgm)|mgt)| P | ws) | (ppy
Acceptability
values set by | 26-30| 5 m<g5/(rJr?L 6.5-8.5| <200uS <p:;.t5
DENR
School A 29 | 9.09 | 146 | 8.27 17.50 0.01
School B 28 | 7.62 [3119]| 7.29 445.10 0.01
School C 30 | 6.31 | 1014 | 7.32 1.18 0.8
School D 31 | 6.85 |263.1| 7.46 366.40 0.2
School E 30 | 6.74 |163.1| 7.59 1.92 0.1
School F 29 | 959 |343.6| 7.49 375.30 0.2
School G 31 | 7.8 | 3176 7.14 340.30 0.2
School H 28 | 8.33 | 166.2 | 7.53 356.10 0.1
School | 29 | 7.93 |871.0| 7.50 0.95 0.7

The highlighted (blue) values mean it has exceeded the
acceptability limits for drinking water.

The temperature of water from schools measured from 28°C
to 31°C, with School D and School G slightly exceeded the
standard limit for temperature. School C and School |
exceeded the standard limit for total dissolved solids. The
water pH among the schools is within the normal range, but
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the dissolved oxygen for all the school has exceeded the set
limit. The high level of dissolved oxygen in the water is
cause by rapid aeration of water due to its strong movement.
The high level of dissolved oxygen does not directly affect
human health, but it can facilitate the release of heavy metal
and other inorganic materials needed in water making it
more basic and susceptible to microbial contaminations. The
increased TDS in water can be facilitated by its source and
how it is treated. Study shows that water treatment process is
a high contributor of dissolved solids in the water sources
[19] [20] [21]. School I and School Cwater resources may be
affected by the contaminants of Laguna de Bay due to their
proximity, whereas all the other schools use underground or
river water. This could have facilitated the difference of
TDS among schools. As reported by the LLDA (2019) [22],
the status of water quality in Laguna de Bay is currently
classified as class C, which means it is not as safe for
contact nor for drinking. Hence, longer treatment process is
much needed before it can be used as tap water.

The high concentration of total dissolved solids, as in the
case of School D and School | — could lead to kidney and
heart diseases of contaminated individuals [23]. In addition,
water that may contain high level of dissolved solids may
experience  constipation and  other  inconvenient
gastrointestinal reactions [24].

Heavy Metal Contamination of Tap Water

Table 2: Presence of heavy metals in the tap water from
participating schools

School Cadmium| Mercury | Chromium| Lead
_ (ppm) * | (ppm) * | (ppm) * |(ppm) *

ACC:;;‘@S'B%&’?;““ <0.003 | <0.001 | <0.01 | <0.01
School A 0.3487 | <0.001| <0.001 |<0.001
School B 0.6150 | <0.001| <0.001 |<0.001
School C 0.9575 | <0.001| <0.001 |<0.001
School D 0.1965 | <0.001| <0.001 |<0.001
School E 1.2619 | <0.001 | <0.001 [<0.001
School F 0.2345 | <0.001| <0.001 |<0.001
School G 0.9575 | <0.001| <0.001 |<0.001
School H 0.8814 | <0.001| <0.001 |<0.001
School | 0.5009 | <0.001| <0.001 |<0.001

Highlighted (blue) values exceeded the acceptable limit.
*ppm=parts per million.

Cadmium (Cd) is present in all the water samples across
different schools of Muntinlupa City (Table 2). School E has
the highest mean cadmium contamination and School F with
the lowest. The amount of cadmium contamination in all
water samples are beyond the limit set by the DENR for
drinking water. The rest of the metals, mercury (Hg),
chromium (Cr) and lead (Pb) are below the detectable limit
(bdl).

The hazard quotient for the levels of cadmium is greater than
one (Table 3). This means that schools are at risks of
cadmium contamination, coming from the water.

Table 3: Water quality parameters with significant result in
the computation of Hazard Quotient (HQ) in the public
schools of Muntinlupa City

School Cadmium (ppm) * | Cadmium
Ideal Result <0.003 <1.0
School A 0.3487 69.74
School B 0.6150 123.00
School C 0.9575 191.50
School D 0.1965 39.30
School E 1.2619 252.38
School F 0.2345 46.90
School G 0.9575 191.50
School H 0.8814 176.28
School | 0.5009 100.18

Highlighted (blue) values exceeded the set standards.
*ppm=parts per million.

The traces of cadmium could be associated to the result of
impurity of zinc in galvanized pipes where tap water runs
through, paint pigments, electrical supplies and ceramic
products that are found inside and outside the school
environment. In addition, all schools have on - going
building construction that uses heavy machineries and
materials like wvehicle batteries, electrical supplies and
ceramic tools that could be source of cadmium. There is a
positive correlation between water pH and D. O., while
negative correlation among the following is observed: D. O.
and salinity, D. O. and TDS, D. O. and temperature, salinity
and conductivity, TDS and pH, TDS and conductivity, pH
and conductivity. It is known that water has less dissolved
oxygen when it is warmer; furthermore, the solubility of the
oxygen also decreases when the salinity and the total
dissolved solids increases. The high level of conductivity
with regards to its relationship to salinity, TDS and pH
indicates the susceptibility of the water samples from heavy
metal contamination. The total dissolved solids in the water
samples may be composed mainly of heavy metals because
of its observed relationship to water pH. The negative
correlation between dissolved oxygen and cadmium is due to
the formation of cadmium oxide leading to the increase of
water pH. This makes the water basic, pointing out the
positive correlation between dissolved oxygen and water pH.
The presence of cadmium in the water supply of all these
schools is also alarming for the users. As cited by Burke et
al. [25], cadmium is toxic even in extremely low levels, it
accumulates especially in the kidney and is a potent causeof
cancer and cardiovascular diseases; cause cough, headaches,
and nausea followed by vomiting in low doseintakes;
accumulates in the liver andkidneys in high doses; and
replaces calcium in bones which culminates in painful bone
disorders, renal failure, and implications in human
hypertension.

Cadmium could stay in the environment for months or even
years — unless otherwise treated and can also enter the
human body by dermal entry due to direct contact [26] [27].
Cadmium is carcinogenic in nature although its
teratogenicity has not yet been proven [28]. Chronic
cadmium accumulation among children is associated with
nephrotoxicity leading to kidney failure and osteoporosis as
they age [29]. Long term cadmium exposure could also lead
to the disruption of the immune system through the cell
degeneration within the thymus. Endocrine system can also
be also affected through hypothalamus of the children,
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making the metabolic process unbalanced for their bodies
[30] [31].

Coliform Contamination in Tap Water

The two schools showed beyond the limits for coliform
count that the DENR has set, which is 0.0 CFU per 100mL
of water sample. The schools are serviced by the national
water treatment provider; however, School C principal
shared that when the sewage system of their school was
built, it was connected to the pipes where untreated waters
are flowing, this is making all the treated waters
contaminated. This is also one of the schools where some
students were observed to drink water from the hand
washing area. In the case of School F, not all faucets are
connected to the treated water lines, some faucets are
connected to the school water district tank that yields ground
water and therefore, it is also untreated.

The presence of coliform in water from the hand washing
areas of the School C and School F are at risk of infection
and diarrheal and other gastrointestinal diseases [32] [33].
Microbial contaminations in waters are prevalent in tap
environmental waters and can infect humans via ingestion
and dermal entry [34]. The occurrence of diseases such as
urinary tract infection, diarrhea and other gastrointestinal
tract infections [3] [5] is possible in these two public
schools, due to the confirmed contamination in the water
sources, especially that some students are observed to be
drinking from contaminated the tap. The presence of E. coli
in their water system is also health threatening for all the
water consumers in these schools. Confirmation of E. coli in
a water system indicates recent fecal contamination, which
may pose an immediate health risk to anyone who consumes
the water [35]. Gruber et al. (2014) [36] found that studies
using Escherichia coli (Ec) as an indicator of household
drinking water quality reported consistent effect estimates,
that when pooled suggested a significant association with
increased diarrheal illness. Even low levels of contact with
contaminated water in rivers [36] or beaches [37] are
significant and can result in outbreak of gastroenteritis.

Utilization of massive drug administration may be used but
infection may reoccur; although, utilizing the Wa. S. H.
(Water Sanitation and Hygiene in Schools) program of UN,
can reduce infection risk from waters [38]. This program is
also adapted in the public schools as WinS (WASH in
Schools).

Figure 2: (A) Petrifilm that contains both pink and bluish
colonies from School C. (B) Pink colonies confirmed

coliform counts C. Bluish colonies are confirmed E. coli
counts

The coliform contamination in the tap water of the schools
was observed through petrifilm (Fig.2). School C and School
F are the only two areas that yielded coliform contamination
(Table 4).

Table 4: Coliform Count data from the tap water samples
School Total Coliform Count
Acceptability values set by DENR
School A

School B

School C

School D

School E

School F

School G

School H

School | 0
Highlighted (blue) values exceeded the acceptablele limit for
the drinking water.

olo|o|Oo|O|~([O|O|O

4. Conclusion

The total dissolved solids for Muntinlupa Science High
School also exceeded the set standard by DENR, while the
coliform count of School F is also positive with coliform
contamination. School C have the highest health risks
among the participating schools because of the presence of
cadmium, coliform and high total dissolved solids. These
contaminations could also be facilitated due to high
dissolved oxygen level of water if proper interventions will
not be given. These values coincide with the computed
hazard quotient, which means that water poses danger to
health and to the environment. Water supply in School C
and School G is not safe for drinking or consumption for
brushing teeth and washing directly consumed food like
fruits. This means that water quality in these schools is not
in good condition and was fair enough for consumption for
majority of the public schools but became limited due to
heavy metal and microbial contamination.

5. Acknowledgement

The researchers would like to acknowledge the DOST -
NRCP as well as the City Government of Muntinlupa for
their financial support for the research publication. The
Schools Division Office of Muntinlupa City for their
approval.

References

[1] Corpuz, Alma M., Mati, Nancy L., Mina, Erwin C..
2016. Physicochemical and bacteriological analysis of
drinking water in public schools of Tarlac City, Central
Luzon, Philippines. University of Visayas Journal of
Research, Vol.10 Issuel.

[2] Alambatin, A. K. V., Germano, J. C., Pagaspas, D. L.,
Penas, F. M. D., Pun - an, A., Galarpe, V. R. K. R.2017.
Drinking Water Quality of Selected Tap Water Samples
in Cagayan de oro (District Il), Philippines. Journal of

Volume 10 Issue 11, November 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR211123172102

DOI: 10.21275/SR211123172102

1204



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2020): 7.803

Sustainable Development. ISSN 2201 - 4268. Vo0.10
Issue 1. Pp.1 - 16.

[3] [WHO - GHO] World Health Organization — Global
Health Observatory.2016. Causes of Child Mortality.
Geneva: World Health Organization. Available from:
www.who. int/gho/child_health/mortality/causes/en

[4] Flink, G., Gunther, 1., Hill, K. .2011. The effects of
water and sanitation on child health: evidence from the
demographic and health surveys 1986 - 2007.
International Journal of Epidemiology, Vol.40 No.5
pp.1196 - 1204  Available at:  www.doi.
0rg/10.1093/ije/dyr102

[5] Wolf, J., Pruss - Ustun, A., Cumming O., Bartram, J.,
Bonjour, J., CairncossS. .2014. Assessing the impact of
drinking water and sanitation on diarrheal disease in low
and middle income settings: A systematic review and
meta - regression. TropMed International Health VVol.19
No.8 pages 894 - 905.

[6] Bose — O’Reilly, S., McCartney, K. N., Steckling, N.,
Lettmeier, B. .2010. Mercury Exposure and Children’s
Health. September 40 (8): pp.186 - 215. Available at:
www.doi: 10.1016/j. cpeds.2010.07.200

[7] [WHO] World Health Organization.2010. Healthy
Environments for Healthy Children. Geneva: World
Health Organization, United Nations Environment
Programme.

[8] Kippler, Maria and Tofail, Fahmida.2012. Early Life
Cadmium Exposure and Child Development in 5 - Year
- Old Girls and Boys: A Cohort Study in Rural
Bangladesh.  Environmental Health  Perspectives
V0l.120. pp.1462 - 1468.

[9] Stewart, Christine P., Kariger, Patcricia, Fermald, Lia,
Pickering, Amy J., Arnold, Charles D., Arnold,
Benjamin F.2018. Effects of Water sanitation, hand
washing, and nutritional interventions on child
development in rural Kenya (WASH benefits Kenya): A
Cluster Randomized Control Trial. Lancet Child and
Adolescent Health. VVol.2 No.4 pp.269 - 288.

[10] Freeman MC, Stocks ME, Cumming O, Jeandron A,
Higgins JP, Wolf J.2014. Hygiene and Health:
Systematic Review of hand washing practices
worldwide and update on health effects. TropMed
International Health: Vol 19 no.8 pages 9016 to 916.

[11][US EPA] United States Environmental Protection
Agency.2013. Water Quality Standards Handbook.
(4303T) 1200 Pennsylvania Avenue, NW Washington,
DC 20460. Available at: https: //lwww.epa.
gov/sites/production/files/2014 -
10/documents/handbook - chapter3. pdf

[12] Gregg, CW.1989. Water Analysis Handbook. H. A. C.
H. Company. USA. Pp.33 - 39

[13]Bartram, Jamie and Balance, Richard.1996. Water
Quality Monitoring — A Practical Guide to the Design
and Implementation of Freshwater Quality Studies and
Monitoring Programmes. United Nations Environment
Programme and the World Health Organization. ISBN 0
419 22320 7 (Hbk) 0 419 21730 4 (Pbk).

[14][US EPA] United States Environmental Protection
Agency United States.2002. Total Coliforms and
Escherichia coli in Water by Membrane Filtration Using
a Simultaneous Detection Technique. U. S.
Environmental Protection Agency Office of Water

(4303T) 1200 Pennsylvania Avenue, NW Washington,
DC 20460.

[15] Divya A. H. and Solomon P. A.2016. Effects of some
water quality parameters especially total coliform and
fecal coliform in surface water of Chalakudy River.
Procedia Technology 24 (2016) p.631 — 638.

[L6]DENR Administrative Order no.2016 - 08.2016. Water
Quality Guidelines and General Effluent Standards.
Environmental Management Bureau, Department of
Environment and Natural Resources, Philippines.

[17]Galarpe, VRKR and Parilla, RB.2014. Analysis of
Heavy Metals in Cebu Sanitary Landfill, Philippines.
Journal of Environmental Science and Management.
Vol.17 Issue 1. Pp.50 - 59.

[18] Fowle, John R. Ill, Dearfield, Kerry L. .2017. Risk
Characterization  Handbook. US  Environmental
Protection Agency. Washington D. C., USA.

[19] Milkasen, T. .2005. Causes of increased total dissolved
solids and conductivity levels in urban streams in
Georgia. Georgia Environmental Protection Agency

[20] Washington State [DOH] Department of Health.2016.
Questions and Answers: Coliform Bacteria and
Drinking Water. Helping to Ensure Safe and Reliable
Drinking Water. Division of Environmental Health
Office of Drinking Water.

[21]Islam, R., Shiakh, Md., Amin, R., Juliana, F. M., Islam,
M. . J., Alam, J., Hossain, M. N., Asaduzzaman, M.
.2017. Assessment of pH and Total Dissolved
Substances (TDS) in the commercially available bottled
drinking water. IOSR Journal of Nursing and Health
Sciences. Vol.6 No.5. ISSN: 2320 - 1940

[22][LLDA] Laguna Lake Development Authority. LLDA
Water Quality Monitoring Report. Laguna Lake
Development Authority Website. Available at: https:
/Nida. gov. ph/wp -
content/uploads/dox/waterqualityrpt/2013/2013q3. pdf

[23] Meride, Yirdaw and Ayenew, Bamlaku.2016. Drinking
water quality assessment and its effcts on resident health
in Wondo Genet Campus, Ethiopia. Environmental
System Research Vol.5 No.1. www.doi.
0rg/10.1186/s40069 - 016 - 0053 - 6

[24] Sasikaran, S., Sritharan, K., Balakumar, S,
Arasaratnam, V. .2012. Physical, chemical and
microbial analysis of n=bottled drinking water. Ceylon
Medical Journal. Vol.57 No.3.

[25] Burke, F., Hamza, S., Naseem, S., Nawaz - ul - Huda,
S., Azam, M., Khan, 1.2016. Impact of Cadmium
Polluted Groundwater on Human Health: Winder,
Balochistan. SAGE Open. January - March 2016; 1 - 8.
DOI: 10.1177/2158244016634409.

[26] [WHO] World Health Organization.2011. Cadmium in
Drinking Water. WHO Guidelines for Drinking Water
Quality. WHO/SDE/WSH/03.04/80/Rev/1.

[27] Tchounwou, P. B., 2012. Heavy Metals Toxicity and the
Environment. National Institute of Health Public
Access. V0.101, pp.133 - 164. Available at: doi:
10.1007/978 - 3 - 7643 - 8340 - 4 - 6.

[28] Stewart, BW and KliehuesP. . World cancer Report.
World Health Organization. IARC Press Lyon 2003.
Geneva, Switzerland.

[29] Idrees, Nida, Tabassum B., Abd_Allah, ElsayedFathi,
Hashem,  Abeer,  Robeena, Sarah, Hashim,
Mohammad.2018. Groundwater Contamination with

Volume 10 Issue 11, November 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR211123172102

DOI: 10.21275/SR211123172102

1205


http://www.who.int/gho/child_health/mortality/causes/en
http://www.doi.org/10.1093/ije/dyr102
http://www.doi.org/10.1093/ije/dyr102
http://www.doi:10.1016/j.cpeds.2010.07.200
https://www.epa.gov/sites/production/files/2014-10/documents/handbook-chapter3.pdf
https://www.epa.gov/sites/production/files/2014-10/documents/handbook-chapter3.pdf
https://www.epa.gov/sites/production/files/2014-10/documents/handbook-chapter3.pdf
https://llda.gov.ph/wp-content/uploads/dox/waterqualityrpt/2013/2013q3.pdf
https://llda.gov.ph/wp-content/uploads/dox/waterqualityrpt/2013/2013q3.pdf
https://llda.gov.ph/wp-content/uploads/dox/waterqualityrpt/2013/2013q3.pdf
http://www.doi.org/10.1186/s40069-016-0053-6
http://www.doi.org/10.1186/s40069-016-0053-6

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2020): 7.803

Cadmium in some West U. P., Regions, India. Saudi
Journal of Biological Science. ISSn 1319 - 562X
Vol.25. Pp1365 - 1368.

[30] Bernhoft, RA.2013. Cadmium Toxicity and Treatment.
The Scientific World Journal. Vol.2013 no.394652.
www.dx. doi. 0org/10.1155/2013/394652.

[31][WHO] World Health Organization.2015. Annual
Report on Children Environmental Health. Geneva,
Switzerland, World Health Organization. Available at:
WwWw.who.
int/features/factfiles/children_environmental _health/en/

[32] [WHO] World Health Organization. Water Sanitation
and Hygiene Links to Health. Facts and Figures.2004.
World Health Organization, Geneva, Switzerland.
Auvailable at: www.who.
int/water_sanitation_health/dwq

[33][UNICEF] United Nations International Children’s
Emergency Fund.2017. Data on the Leading causes of
Child Death. Cited 15 Sept 2018. Available from:
www.data. unicef. org/topic/child - survival

[34] Gruber, J. S., et al.2014. Coliform Bacteria as Indicators
of Diarrheal Risk in Household Drinking Water:
Systematic Review and Meta - Analysis. PloS ONE 9
(9): €1071429. Available at:
www.doil10.137/journal/pone.0107429

[35]Price, R. G. and Wildeboer, D. .2017. E. coli as an
Indicator of Contamination and Health Risk in
Environmental Waters. Recent Advances in Physiology,
Pathogenesis and  Biotechnology  Applications.
www.doi. org/10.5772/67330.

[36] Madoux-Humery A. S, Dorner S., Sauve S., Aboulfadl
K., Galarneau M., Servais P., Prevost M.2016. The
Effects of Combined Sewer Overflow on Riverine
Sources of Drinking Water. Water Res, 92: 218-227.

[37]Boehm A., Sassoubre LM.2014. Enterococci as
Indicators of Environmental Contamination. In:
Commensals to Leading to Causes of Drug Resistant
Infections. Boston, Mass: Eye and Ear Infirmary.

[38]Strunz EC., Addiss, DG., Stock, ME., Ogden, S.,
Utzinger, J., Freeman, MC. .2014. Water, Sanitation,
Hygiene, and Soil - Transmitted Helminth Infection: A
Systematic Review and Meta - Analysis. PLOS
Medicine. Available at: https: /[doi.
org/10.1371/journal. pmed.1001620

Volume 10 Issue 11, November 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR211123172102 DOI: 10.21275/SR211123172102 1206


http://www.dx.doi.org/10.1155/2013/394652
http://www.who.int/features/factfiles/children_environmental_health/en/
http://www.who.int/features/factfiles/children_environmental_health/en/
http://www.who.int/water_sanitation_health/dwq
http://www.who.int/water_sanitation_health/dwq
http://www.data.unicef.org/topic/child-survival
http://www.doi10.137/journal/pone.0107429
http://www.doi.org/10.5772/67330
https://doi.org/10.1371/journal.pmed.1001620
https://doi.org/10.1371/journal.pmed.1001620



