Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL...

1 dari 17

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtLampung-Indonesia.pdf
Jan 26, 2022
7507 words / 38372 characters

Anang Risgiyanto

Relationship of season and water quality of Way Umpu river to pu...

Sources Overview

® 0 @ v 66 6 o 6

® 6 6 6 & 6 6 ©

® G

15%

OVERALL SIMILARITY

repository.lppm.unila.ac.id
INTERNET

Rauoof Ahmad Rather, Haleema Bano, Shahid Ahmad Padder, Kahkashan Perveen, Luluah M. Al Masoudi, Shah Saud Alam, Seung Ho Hong....

CROSSREF

Universitas Nahdlatul Ulama Surabaya on 2021-11-02
SUBMITTED WORKS

zenodo.org
INTERNET

University of Newcastle upon Tyne on 2013-10-08
SUBMITTED WORKS

Mia Azizah, Nengsih Anen. "STATUS MUTU AIR SUNGAI CIKANIKI KABUPATEN BOGOR BERDASARKAN INDEKS PENCEMARAN DAN KEAN...

CROSSREF

VNUA
PUBLICATION

mobt3ath.com
INTERNET

preston.edu
INTERNET

www.bplhdjabar.go.id
INTERNET

H Prambudy, T Supriyatin, F Setiawan. "The testing of Chemical Oxygen Demand (COD) and Biological Oxygen Demand (BOD) of river water ...

CROSSREF

kb.psu.ac.th
INTERNET

Beamonte Cordoba, E.. "Water quality indicators: Comparison of a probabilistic index and a general quality index. The case of the Confedera...

CROSSREF

www.scribd.com
INTERNET

www.researchgate.net
INTERNET

N Lusiana, B Rahadi, Y Anggita. "Determination pollution load capacity of Ngrowo River as wastewater receiver from hospital activities", IOP...

CROSSREF

Igor Le$¢esSen, Dragan Dolinaj, Milana Panteli¢, Stevan Savi¢, Dragan Milo$evié. "Statistical Analysis of Water Quality Parameters in Seven M...

CROSSREF

University of Queensland on 2010-10-31
SUBMITTED WORKS

6%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL...

2 dari 17

® ® ® & ® ® ® ® ® 6 G

®

® ® ©

ejournal.unib.ac.id
<1%

INTERNET

www.cefas.co.uk
<1%

INTERNET

Baida M. Ahmed, Murtadha Faaiz Sultan, Abbas Kamal Hasan, Shayma Muhsen Ahmad. "lons energy loss measurements in low and high te... <1%
()

CROSSREF

Lambung Mangkurat University on 2019-02-04 o
<1%

SUBMITTED WORKS

Rahmatillah, H Meilina, I Ramli. "Water quality index and the sediment criteria due to anthropogenic activity in West Aceh District, Indonesia"... <1%
(]

CROSSREF

A F Ramadhiani, Suharyanto. "Analysis of river water quality and pollution control strategies in the upper Citarum River", IOP Conference Seri... <1%
CROSSREF 0
Universiti Sultan Zainal Abidin on 2018-07-14
SUBMITTED WORKS

<1%

adri27th.stkipsingkawang.ac.id
<1%

INTERNET

curve.coventry.ac.uk
<1%

INTERNET

ejurnal.itats.ac.id
<1%
INTERNET
hdl.handle.net
INTERNET

<1%

ijeab.com
<1%

INTERNET

Sonam Wangyel Wang, Lamchin Munkhnasan, Woo-Kyun Lee. "Land use and land cover change detection and prediction in Bhutan's high alt... <1%
(<}

CROSSREF

Sparsholt College, Hampshire on 2012-11-15 o
<1%

SUBMITTED WORKS

Universitas Pancasila on 2021-02-15
<1%

SUBMITTED WORKS

Excluded search repositories:

None

Excluded from document:

Bibliography

Quotes

Citations

Small Matches (less than 10 words)

Excluded sources:

None

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL... https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

lQUARTERIVAINTERNATIONAIRJOURNAL

a¥ry
¥ voL2r ¥
Suppl. issue
% Nov.2021 &
Y

EM INTERNATIONAL

3 dari 17 26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL...

4 dari 17

ECOLOGY, ENVIRONMENT AND CONSERVATION

S1-57

58-512

5$13-516

S$17-527

528-538

539-547

5$48-558

$59-566

S67-574

S75-580

581-585

586-593

594-5102

$103-5108

$109-5113

VOL. 27 (November Suppl. Issue) : 2021
CONTENTS

Ethnomycological survey and molecular identification of Macrofungi utilized by Bicolano

community in Camarines Sur, Southern Luzon, Philippines

—]Jerwin R. Undan, Shiena Marie C. Fermin, Lariza Mae, A. Pajarillaga. Mike Andre C.
Malonzo, Sofronio P. Kalaw, Renato G. Reyes and Angeles M. De Leon

An analysis of the Mantra Muttered at Melanau Kaul Sea Rite and its association with the
coastal Ecology
—Pan Hui and Chong Shin

Phytochemical characteristics and Antimicrobial activity of medical plant Zizyphus
mauritiana against Pseudomonas fluorescens
—Titik Dwi Sulistiyati

The first report of Agaricales from Camarines Sur, Philippines: some new records towards

Mushrooms genetic conservation

—Jerwin R. Undan, Mike Andre C. Malonzo, Lariza Mae Pajarillaga, Shiena Marie C. Fermin,
Angeles M. De Leon, Sofronio P. Kalaw and Renato G. Reyes

Morphometric modelling of Kharpi watershed in the Dang District using geospatial
techniques
—Ashish Guruji and Prasit Agnihotri

Nitrite levels in Well water from different Rural areas in Morocco
—Youssef El Baroudi, Chadia Ouazzani, Azzedine Er-Ramly, Abdellah Moustaghfir,
Issam Essebbahi, Abdallah Dami and Lhoussine Balouch

Temporal change of Urban Land Use: The case of Erbil City
—Muayad Salah Mohammad, Necmettin Elmastas and Haidi Abdullah

Impact of Anthropic actions on the quality of surface water (Case of the Tiflet Wadi)
—Amnass Qoutbane, Btissam Khnaijer, Essediya Cherkaoui, Mohamed Khamar and
Abderrahman Nounah

@ndia’s Combat towards Climate Change and sustainability (with special emphasis on Paris
Pledge and SDG’s)
—Deepika Mann, Arjun and Jasmeet Kaur Lamba

The climate change resilience of Lemon Island Community, West Papua — Indonesia
—~Rima HS. Siburian, Ruth Faidiban and Ricardo F. Tapilatu

Assessing Indian EIA Law in the context of EIA Draft Notification 2020
—M.Z.M. Nomani, Ghazal Salahuddin and Mohammad Rauf

Magnetized water as a resource of irrigation for the Barley and Legumes Cultivation an
Experimental Study
—Ali Ghazi, Samah Hussein Kadhim and Asaad H. Sayer

Long-term rainfall trend and distribution in the Western region of the Peninsular Malaysia
—~Hashim, M., Nayan, N., Zahid, M. S., Saleh, Y., Mahat, H., Setyowati, D.L. and Koh, L.S.

Study on the environmental characteristics of the water of the tanks of some Schools in Tikrit,
Iraq
—Salma Khaled Yassin and Yassin Hussein Owaid

The physical properties of Najaf province soils, Iraq
—Nadia Mohammed Majeed, Ahmed Qasim Ubaid, Ahmed Mohammed Ali Savore,
Jaafar B. Al-Gburi and Mohammed Jawad Salih Al-Haidarey

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL...

I

CONTENTS Eco. Env. & Cons. 27 (November Suppl. Issue) : 2021

$114-5122

S$123-5126

$127-S136

S$137-5142

$143-5149

S$150-5156

$157-5162

S$163-5168

5$169-5172

$173-5177

§$178-5187

$188-5190

5$191-S19%6

5197-5203

5204-5214

§210-5217

$218-5225

5 dari 17

Geographical and seasonal variation effects on diversity and abundance of acridids fauna
(Orthopetra: Acrididae) from Coimbatore, Tamil Nadu, India
—Muthu Suganya and Kannayiram Manimegalai

Dolphin Appearance in the Alor - Pantar Strait with a Variable Oceanographic Approach
—]Jahved F. Maro, Agus Hartoko, Sutrisno Anggoro, Max R. Muskananfola and Andri P. Timung

Relationship of season and water quality of Way Umpu river to public health in Way Kanan

district-Lampung-Indonesia

—Anang Risgiyanto, Suharso, Buhani, Tugiyono, Agung Abadi Kiswandono, Anisa
Rahmawati, Dyah Wulan Sumekar Rengganis Wardani

Spatial analysis of water quality index in the mining area over Noamundi block, Jharkhand,
India
—Kunal Kanti Maiti, Subha Das, Jatisankar Bandyopadhyay and Debashish Chakravarty

Study on Strength Behaviour of Concrete Blocks with Filled up Poly Ethylene Terephthalate
(PET) Bottles
—Vivek S., Abdul Razak. B.H. and Nikhil Khatavakar

itin Preparation and charcterization from Chicken Bone

hraa A. Abdul Muhsin, Ahmed Saad Aldhamin and Shafik S. Shafik

Assessment of chromium biosorption by Saw Dust from groundwater in Delhi Region
—Alka Srivastava, Yamini Saini and Manoj Chandra Garg

Effect of phosphorus levels and phosphate solubilizing bacteria on greengram (Vigna radiata)
varieties under stone apple (Aegle marmelos) based agri-horti system
—D.K. Singh, ].S. Bohra, | K. Singh, Y.V. Singh, S.P. Vishwakarma and Ajeet Singh

Impact of ascorbic acid on the concentration of Carotene and Prolin in the legume (Vicia faba)
Plants grown with Soil treated with Pb and Ni
—Suzan Othman Omar Mame and Hussein Saber Mohammed Ali Al-Rashedy

A comparative and biochemical evaluations of Edible Parts of Diplazium esculentum (Retz.)

SW. a Locally available Fern of Assam at Different Growing Stages

—ULakhya Jyoti Gogoi, Sristisri Upadhyaya, Mitali Baruah, Arunima Konwar, Manas Pratim
Nath, Kamala Kanta Borah and Prativa Deka

Morphometric and meristic characteristics of climbing perch fish (Anabas testudineus) in the
sub-population of peat sweat agroecosystem
—Helmizuryani, Rujito Agus Suwignyo, Zazili Hanafiah and Muhammad Faizal

Effectiveness of Root, Stem and leaves extracts of Meniran (Phyllanthus niruri L) on the
Hatching rate of Tambaqui (Colossoma macropomum) EGGS
—Ni Kadek Puji Astuti, Maheno Sri Widodo and Agoes Soeprijanto

Deforestation in India: Snatching Away the Homes of Indigenous People
—Jinu Joseph and Shyni T. Alexander

Allometry and sediment characters of Mole Crab Emerita emeritus at South Java Beach,

Indonesia

—Agus Hartoko, Irzani Hammzah Setya Rahmatuloh, Nurul Latifah, Bambang Sulardiono and
Max Rudolf Muskananfola

Metagenomics technique as new source for antimicrobial agent production
—Mohamed T. Shaaban, Reham M. Abdelhamid, Muhammad Zayed and Safaa M. Ali

Indigenous traditional knowledge (ITK) on seeds for agriculture sustainability in Kalyana,
Karnataka region of India
—Umesh Hiremath, Basave Gowda, G.Y. Lokesh and B.S. Ganiger

Acute toxicity and effect of Flubendiamide (39.35% SC) on the oxygen consumption of the
Fish, Catla catla (Hamilton)
—S&.K. Parveen, K. Veeraiah, G. Vani and M. Vijaya Kumar

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL... https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

Eco. Env. & Cons. 27 (November Suppl. Issue) : 2021 CONTENTS IIT

5226-5229  In vitro anthelmintic activity of medicinal plant Tinospora cordifolia extract on amphistome
Gastrothylax crumenifer
—Babita Jogpal, Gayatri Swarnakar, Hitendra Singh Chouhan and Kiran Roat

§230-5232 Second Record of Alligator Gar Atractosteus spatula (Lacepéde, 1803) (Teleostei,
Lepisosteidae) in Java, Indonesia
—Abdul Rahem Fagqih, Septi Anitasari and Dian Samitra

$233-5238  Amla (Emblica officinalis) and Guava (Psidium guajava) supplementation: Impact of Low
Carbon footprint local seasonal fruits on Lipemic Status of Morning Walkers
—Uma Iyer, Avani Shah and Shonima Venugopal

§239-5252  Spatial Multi Criteria Analysis using Ecological and Socioeconomical Aspect to Propose the
Buffer Zones of Sembilang National Park (SNP), Indonesia
—Iwan A Ratmoko, Dedik Budianta, Elisa Wildayana, Moh. Rasyid Ridho, Zulkifli Idrus,
Nuryamsasni and Adri Huda

§253-5260 foect of pre-sowing treatments using phytohormones and other dormancy breaking
chemicals on seed germination of Dioscorea deltoidea Wall. Ex Griseb.: an Endangered
Medicinal Plant Species of North Western Himalaya
—Haleema Bano, Rauoaﬂ. Rather, Javeed 1. A. Bhat, Tariq A. Bhat, Humayun Azad,
Shakeel A. Bhat, Fozia Hamid and M. Ashraf Bhat

5261-5266  Genetic variability and correlation studies in olive (Oleaeuropea L.) genotypes under mid
hills conditions of Jammu and Kashmir, India
—Amit Kumar, Nirmal Sharma, Angrej Ali, Pradeep Kumar Singh, Nowsheen Nazir and Aroosa
Khalil

§267-5271  Determination of Guaiacol in presence of monovalent inorganic salt and its assessment in
Citrus sinensis leaves and Citrus limon peels
—N.V.S. Venugopal, N. Swathi and P. Padmavathi

§272-8275  Jaguar Cichlid, Parachromis managuensis (Giinther, 1867) (Perciformes, Cichlidae): An
Introduced Exotic Fish in Grati Lake, East Java, Indonesia
—Sitti Khairul Bariyyah, Sahlan M. Saleh, Liga Insani, Novalina Serdiati and Fitri Sil Valen

5276-5281  Residents” Perception Toward Conservation: A Case Study of Sunderbans Tiger Reserve,
India
—Ananya Ghosh, Parikshit Sharma and Pawan Gupta

5$282-5289  Challenges Faced by the Residents in the Garbage Dumping area of Salem Corporation
—]. Sathya, R. Thiruppathi, |. Gayathri and M. Babu

§290-5292  Variability on Skipjack Tuna (Katsuwonus pelamis) Fisheries in the FMA 715, Indonesia
—Sepri, Agus Hartoko, Suradi Wijaya Saputra, Abdul Ghofar and Erick Nugraha

§293-5297 Intensity and prevalence of parasites in Tilapia Oreochromis niloticus in freshwater
aquaculture ponds in Karangploso, Malang Regency, East Java.
—Ayu Winna Ramadhani and R. Adharyan Islamy

§298-S302  Experimental study on high performance concrete using waste material
—Sandeep P., Rishikanth R., Vidhya K., Shantharam Y. and Sudharsan N.

5$303-5307  Multitemporal Analysis of Coral Reef area using Sentinel 2a Image Data in Sabanjar Waters,
Indonesia
—Yupiter Nungnulang Sondy Kitarake, Agus Hartoko, Pujiono Wahyu Purnomo, Mesak Yamres
Awang, Jahved Ferianto Maro and Veryl Hasan

S§308-S313  Investigation on Industrial by-products as a Highway Material for Sustainable Development
—Arul S., Ranjith K., Vidhya K., Manishankar S. and Manirasu R.

§314-5319  Toxic effect of Crude Alkaloid extract of Citrullus collocynthis against Culex pipiens (Diptera:
Culicidae)
—Maallh T. Al-Husseini, HM.Al-Rubae and H. R. Al-Mousawi

6 dari 17 26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL...

7 dari 17

v

CONTENTS Eco. Env. & Cons. 27 (November Suppl. Issue) : 2021

320-330

S$331-5S338

$339-5350

$351-5358

$359-5366

$367-S374

$375-5379

S$380-5S387

$388-5395

5396-5402

$403-5419

$420-5431

5432-5436

S437-5442

S443-5449

Diagnostic and Socio-economic Analysis of Bhimsagar Irrigation Scheme

—TJitendra Rajput, Ramnarayan Choudhary, Mahesh Kothari, Nadhir Al-Ansari, Dimple,
Kishan Makadiya, Pradeep Kumar Singh, Nand Lal Kushwaha, Pradosh Kumar Paramguru,
Ashish Rai and Lalita Rana

Determinant of rice farmers welfare in wetlands of South Sumatra Province, Indonesia
—Endang Lastinawati, Andy Mulyana, Imron Zahri and Sriati

Evaluation of water erosion by mapping and application of the PAP/RAC method in the
Prerif of Ouazzane
—Fartas Najia, El fellah Bouchta, Mastere Mohamed, Benzougagh Brahim and El brahimi Mohammed

Legal reasoning, environmental movements and philanthrophy in Muhammadiyah
—Isman, Absori, Kelik Wardiono, Rohfin Andria Gestanti and Elok Putri Nimasari

Contributions of Smallholder Farmers to Water Pollution in Selected Rivers and Streams in

Lesotho

—Christopher Dick-Sagoe, Ernest Ngeh Tingum, Peter Asare-Nuamah and Anna Dankwaah
Dick-Sagoe

Ecology, livelihood and Disease among the Fishing and Boating Communities: A case Study
of Selected Villages of South Assam, India
—Suranjan Das

thsical Hazards among Shampoo Factory Workers at Ranya city, Iraqi Kurdistan Region
—Blend Barzan Ameen and Sanaa Hassan Abdulsahib

Eco-friendly Synthesis of Biologically Active Spiro Heterocycles
—Shailendra Yadav and Sushma Singh

Quorum Quenching a prospective target for plant pathogenesis
—]Jasina, Anshul Phaugat, Sonia Goel, Mohinder Singh, Upasana Sarma and Sapna Grewal

Identification, purification and characterization of mercury resistant bacteria from Chlor-
alkali industrial effluent
—Padhy, D.N. and Panigrahi, A.K.

Evaluation of morphometric parameters and prioritization of the Oued Joumouaa watershed
—Fartas Najia, El Fellah Bouchta, Mastere Mohamed and Benzougagh Brahim

Eco-toxicity and temperature stress studies of heavy metal contained Pulp and Paper Mill
industrial effluent on cyanobacteria under laboratory controlled conditions
—Tripathy, A.P., Padhi, N., Dixit, P.K. and Panigrahi, A.K.

Applications of Deep learning and cross media intelligence for decision making in ecology
model using hybrid expert system
—S. Balapriya and N. Srinivasan

Alkaline Hydrolysis of PET waste in presence of CTAB and (C, Mim) Br.
—Shital P. Kharwade, Vijendra Batra, Sushil Kapoor and Dilip B. Patil

Assessment o@and Use and Land Cover Change (1974-2018) Using Geospatial Techniques In
Western Haryana Plains of Northern India
—Vinod Kumar and K. Nageswara Rao

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

26/01/2022 20.5¢



Relationship of season and water quality of Way Umpu river to public health in Way Kanan districtL...

8 dari 17

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er

co. Env. & Cons. 27 (November Suppl. Issue) : 2021; pp. (S127-5136)

Copyright@ EM International
ISSN 0971-765X

Relationship of season and water quality of Way
Umpu river to public health in Way Kanan district-

Lampung-Indonesia

Anang Risgiyanto', Suharso®, Buhani?, Tugiyono?, Agung Abadi Kiswandono?,
Anisa Rahmawati’ and Dyah Wulan Sumekar Rengganis Wardani®

'Doctoral Stydy Program, Graduate Program, University of Lampung
2Departmen®f Chemistry, Faculty of Mathematic and Natural Sciences, University of Lampung, JI.
Soemantri Brojonegoro No. 1, Bandar Lampung, Indonesia

*Medical Faculty, University of Lampung

(Received 25 March, 2021; Accepted 27 May, 2021)

ABSTRACT

This work aims to investigate the water quality of the Way Umpu River in Way Kanan District-Lampung
Province-Indonesia in terms of parameters including pH, BOD (Biochemical Oxygen Demand), TSS (Total
Suspended Solids), COD (Chemical Oxygen Demand), DO (Dissolved Oxygen), and Phosphate. In addition,
this work also purposes to investigate the relationship between seasons and the water quality of the Way
Umpu River on public health. The relationship between season and water quality of the Way Umpu River
on public health was analyzed using a two-way ANOV A statistical test. Based on the six parameters of the
research results, the Pollution Index value in April 20194ulfilled the river water quality status, while in
October 2019, the Pollution Index (IP’) value stated that th&WVater quality status of the Way Umpu River was
lightly polluted. The p-value in the season is 0.438 or > 0.05 and the water quality is 0.320 or > 0.05.

Key words: Pollution index, Public health, Water quality, Way Umpu river.

Introduction

Studiesgn water quality management are very im-
portant®ecause there are many factors that influ-
ence it. In particular, this concept relates to different
water use purposes and requires different criteria.
In Indonesia, this has been controlled by Regulation
of Indonesian %ernment No. 22 of 2021 specifi-
cally regulatessWater Quality Management and
Water Pollution Control (Government Regulation
Number 22 Year 2021).

Quality of water is one of the most significant
components that should be regarded when consid-
ering the sustainable construction of an area. In re-

cent years the study of how to properly calculate
quality of water has improved significantly. Many
other empirical studies have conducted research
related to water quality management (Pratama et al.,
2020; Prambudy et al., 2019; Wulandari et al., 2019;
Hua et al., 2017; Naubi et al., 2016; Les¢esen et al.,
2015; Bu et al., 2014; Parmar et al., 2013; Pantelic et
al., 2012; Martinez et al., 2011). The quality gf water
should be determined with regarding to"d set of
physical and chemical parameters which are tightly
linked to the intended use of water. Water whose
parameters comply the predetermined standards
for certain uses are considered to meet the quality
standards for the quality of the water used. If water

Corresponding author’s email: anangrisgiyanto50@gmail.com
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does not fulfill this standard, it should be managed
before use (Co’rdoba et al., 2010).

The water quality index based on the National
Sanitation Foundation of US defines the quality in-
dex for each water use by specifying only the re-
quired specificatigns for that use. This factor in-
cludes a variety of*physical and chemical properties.
In each factor, the index includes a (generally linear)
quality value function that describes the equiva-
lency between the parameter and its quality grade.
These models are determined with direct measure-
ments from the concentration of a material or physi-
cal parameter values obtained through analysis of a
water sample.

Each river has its own characteristics that are dif-
ferent from one another. The differences can be
seen from the physical, chemical, and environmen-
tal conditions in the river. The characteristics of
river water depend on the season and the pattern of
human life around it. These conditions cause the
quantity and quality of water to change according
to the development of the egvironment and human
life (Leséesen et al., 2015).qit1ng with the rate of
development and population growth, rivers have
become a place for accumulated waste disposal
from all human activities. This causes pollutants to
enter the river flow before finally being channeled
into the sea or lake, and at a certain point, when the
river’s capacity for the pollution load reaches its
limit, river pollution will occur and cause new prob-
lems. The main problems faced with regard to wa-
ter resources are the quantity of water that is no
longer able to meet the increasing needs and the
quality of water for domestic needs which has de-
creased from year to year (Lee ef al., 2009; Tran ef al.,
2010; Bothwell et al., 2010).

Thé®Vay Umpu River is one of the rivers that is
the location for gold mining. The gold mining is
consider& to be a major polluter in river waters.
Besides,Warious land use activities in the area
around the Way Umpu River such as settlement,
agriculture, fishery, mining, and industrial activities
seem to have affectgd the quality of water from Way
Umpu River. The*lecline in the quality of water
from the Way Umpu River deserves the attention of
all parties, because the river is used for many pur-
poses by the community. Judging from the even-
ness, the distribution of pollutant sources that pol-
lute the Way Umpu River is not evenly distributed
along the river flow. Water contamination param-
eters can be analyzed physically, chemically, and

https://unila.turnitin.com/viewer/submissions/oid:7867:12886917/print?locale=er
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biologically (Hua et al., 2017).

Total Suspended Solids (ISS) in water are in the
form of organic and inorganic materials which have
a negative impact on quality of water due to they
reduce the sun penetration into water bodies
(Pratama et al., 2020). Dissolved Oxygen (DO) is a
key parameter of water quality. As itis known,
oxygen acts as an oxidizer and a reduction of toxic
chemicals into other compounds that are simpler
and non-toxic (Simanjuntak 2007). BOD indicates
the amount of oxygen used to oxidize organic sub-
stances in an aerobic state. BOD parameters are
usually appglied to identify the grade of wastewater
pollution. "Waters with high BOD values indicate
that the water occurs pollution by organic matter.
COD describes the oxygen amount applied to oxi-
dizeOrganic substances to CO, and H20. The level
of COD in wastewater decreases along with the de-
crease in the organic substance concentration in the
wastewater. The main factors that can produce high
phosphate degrees in the waters is because of the
existence of domestic waste conceiving detergents
(Tungkadkk, 2016). The phosphate content in wa-
ters has no direct impact on humans or animals.
However, if consumed continuously, it will have an
impact on digestive problems.

The main objective of this work is to evaluate
quality of water of the Way Umpu River by review-
ing several parameter%uch as pH, BOD, DO, COD,
TSS, and Phosphate. “pased on the results of the
data obtained, the Pollution Index was determined
and the possibility of a relationship between season
and river water quality was studied on public
health using the Analysis of Variance (ANOVA)
method.

Materials and Methods

The Study Area

Water samples were taken in two seasons, namely
the dry season (April 2019) and the rainy season
(October 2019). The water sampling points were
identified by the “sample survey method,” which is
a sampling method performed with distributing the
research region‘tnto segments or points which are
assumed to indicate the research population. The
identification ol*the point of taking river water qual-
ity was based on the simple access, low cost, and
efficient in the research. In the study, four stations
from Way Kanan District Indonesia were deter-

26/01/2022 20.5¢
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mined which maﬂe able to provide the greatest
amount of information. The code and name of the
river from this station are: WU 1 (Way Umpu 1 is
located in the KasuiPasar area), WU 2 (Way Umpu
2 is located in the Ojolali area), WU 3 (Way Umpu 3
is located in the Negeri Baru area), and WU 4 (Way
Umpu 4 is located in the Blambangan Umpu area).

General procedure

The research method used in this research was ob-
servationaMising descriptive analysis because the
writing was based on a complete description of the
conditions that occur in the environment around the
Way Umpu River. Six representative water quality
parameters are chosen to be measured, including
pH, TSS, DO, BOD, COD, and Phosphate. The pH
and DO values were determined on the spot by an
'mstmﬁnt of multiparameter water quality moni-
toring*Sensor calibration was performed prior to
measurement. Pre-treatment and determination of
other parameters in the laboratory follow the Indo-
nesian National Standard method (SNI 6989.57 /
58/59: 2008). Sample analysis was carried out at the
UPTD Environmental Laboratory DLH Lampung
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Province and at the UPT Integrated Laboratory and
Technology Innovation Center (LTSIT), University
of Lampung. The data obtained was then con-
trasted with the quality standard crifgria of Indone-
sian Government Regulations NoﬁZ of 2021 for
class Il water which is designated as water for fresh-
water fish farming, water recreation infrastructure /
facilities, animal husbandry, irrigation, and or other
applications involving the similar water quality.

Detection Method

Data analysis carried out in this research is to inves-
tigate the water quality in the river and analysis of
the Pollution Index (IP) which requires data on the
water quality of the Way Umpu River obtained
from observations and testing of water to relate sev-
eral parameters, as well as ANOVA (Analysis of
Variance) (Leséesen et al., 2015, Pantelize et al., 2012)
to compare the equations with the parameter condi-
tions in the field (Way Umpu River). In this re-
search, the predetermined basic parameters were
usually used to calculate the Pollution Index (IP).
Sources of data on the number of diseases and pub-
lic health in 2019 were obtained from the commu-

PETA KABUPATEN
WAY KANAN

PETA KEADAAN SUNGAL
WAY UMPU

Fig. 1. Research location map

Table 1. Sampling Stations Locations

Stations River Codes

Observation Locations

Coordinate Points

I wuU 1 Kasui Pasar

i Wu 2 Ojolali

11T wu 3 Negeri Baru

Y wu 4 Blambangan Umpu

4°42'34.73"S ; 104°28'39.99"E
4°41'08.64"S ; 104°29'50.02"E
4°34'45.85"S ; 104°31'25.56"E
4°29'52.86"S ; 104°31'35.92"E
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nity health center. Table 2 shows the six parameters
considered and the units of measurement.

Table 2. Water Quality Parameters and Measurement
Units

Parameters Unit

Water acidity@H}
@"8/ j 5

Total Suspended Solids (TSS)

Dissolved Oxygen (DO) mg/L
Biological Oxigen Demand (BOD) mg/L
Chemical Oxygen Demand (COD) mg/L
Phosphate mg/L

Previous researchers used DO, BOD, and COD
parameters as chemical indicators to evaluate water
quality (Pratamaet al., 2020; Huaet al., 2017; Bu et al.,
2014; Pantelicet al., 2012; Martinez ef al., 2011). The
condition of water quality was determined by the P1
method based on th ree of the State Minister for
the Environment No. 115 of 2003 Annex II concern-
ing Guidelines for Determining Water Quality Sta-
tus. In the IP method, various water quality param-
eters were used. The method relates the level of
pollution of a waters applied for a special purpose
by the grade of specific parameters as shown in the
following Table 3.

Qable 3. Relationship Between Pi Values and Water

Quality Status
PI Values Water Quality
0-1,0 Good condition
1,1-5.0 Lightly polluted
5,1-10.0 Moderately polluted
>10.0 Severely polluted

Source@he Decree of the State Minister for the Environ-
ment No, 115 of 2003

The data that has been obtained were then ana-
lyzed using quantitative analysis techniques using
models presented in numbers which are then inter-
preted and described. To answer the hypothesis in
the study, a statistical analysis was carried out using
ANOVA. The formula used is based on the results
of statistical calculations, namely if the value of f >
f table and probability (p-value) 0.05 implies that the
hypothesis is received. If the value of f < f table and
probability (p-value) > 0.05, it implies that the hy-
pothesis is rejected.
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Results and Discussion

The data analysis of the measurement of water qual-
ity parameters on the Way Umpu River which were
contrasted with the water quality standard criteria
as contajged in the attachment to Indonesian Gov-
ernmentiegulation number 22 of 2021 concerning
Water Quality Management and Water Pollution
Control, can be seen in Table 4.

River Water Acidity (pH)

Based on the measurement results of parameters of
water quality, the water acidity (pH) of the surface
of the Way Umpu River shows a minimum pH of 6
and a maximum of 7. In Indonesian Government
Regulation No. 22 of 2021, it is stated that the range
of pH values for class Il water is 6-9. Therefore, the
results of pH measurements at the monitoring loca-
tion have met the quality standard criteria and indi-
cate that the Way Umpu River water is still in good
condition for the utilization of raw water to be con-
sumed as drinking water and to irrigate paddy wa-
ter.

TSS (Total Suspended Solids)

High TSS can increase temperature of water due to
heat from sunlight was adsorbed by the solid mate-
rials (Martinez and Galera, 2011). Rainfall can re-
duce the TSS value because it can help dilution, but
it is also able to raise TSS concentration depending
on watershed conditions (Amneera ef al., 2013). The
TSS value for class Il water quality standards was 50
mg/L, the Way Umpu River TSS values in April
still met the Class Il water quality standards. This
indicated*®hat the Way Umpu River had not been
polluted by particulates which can increase turbid-
ity. The open space in the form of empty land
which is not too much in the area around the moni-
toring stations makes the TSS value not too high.
But in October, the TSS value on the Way Umpu
River exgeeded the standard of water quality of the
class II;}%0 it can be concluded that in October, the
quality of water from the Way Umpu River was
lightly polluted.

DO (Dissolved Oxygen)

From the results of water examinations, it can be
observed that the dissolved oxygen content in the
Way Umpu River ranges from 3-5 mg/1 which
means it is close to the specified class Il water qual-
ity criteria. Dissolved oxygen statistical analysis
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Table 4. Result of Analysis of Water Quality Parameters of Way Umpu River
No. Parameters Class Il Water April October
Quality Stl Stll St StV Stl Stll St Il StV
Criteria
@. pH 6-9 6 6 6 6 7 7 7 7
2. TS5(mg/l) 50 32 45 42 35 158 120 113 95
3. DO (mg/1) 4 4 5 3 4 4 4 5 4
4. BOD (mg/1) 3 3 4 3 3 11 14 9 8
5. COD (mg/l) 25 14 18 17 15 31 35 23 20
6. Phospate (mg/1) 0.2 0.2 0.4 0.2 0.1 1 1 1 0.5

St: Station

measurement results for all stations showed insig-
nificant differences. The dissolved oxygen content
in the Way Umpu Il River sample in April was less
than the predetermined quality standard, while the
Way Umpu River sample taken in October had met
the water quality class Il standard. There is no sig-
nificant deviation between these values. The things
that result in high dissolved oxygen in water are
caused because water contains few aquatic organ-
isms, while those that result in low dissolved oxy-
gen in water are due to the increase in aquatic or-
ganisms that need oxygen for survival.

BOD (Biochemical Oxygen Demand)

The lower the BOD content indicates that the or-
ganic pollutgnt content in the river is low (Saksena
et al., 2008).¥f he greater the BOD value of a water,
the higher the concentration of organic substances
in the water. It was found a significant difference
from the measurement results of the statistical
analysis of BOD in Way Umpu River water, where
the BOD content taken in October all exceeded the
quality standard for the water quality of class II.
The BOD content measured in October was higher
than the measured BOD content in April. This
might be because the river water samples taken in
October were already polluted.

COD (Chemical Oxygen Demand)

River bodies that contain high COD and BOD indi-
cate pollution in the river body is high. The results
of COD analysis in the Way Umpu River ranged
from 14-35 mg/1. From the results of parameter
measurement, there are differences in COD concen-
trations at each sampling location at different times.
The COD value of Way Umpu River Station I and
Station IT in October exceeded the quality standard.
This was probably because the waters of the Way

Umpu River had accumulated household waste and
other community activities that were difficult to
decompose, so that conditions on the ground
showed that the Way Umpu River looked cloudy.
The COD value obtained in this study was much
greater than BOD. The difference between COD
and BOD values usually occurs in polluted waters
because the organic matters that are able to be
chemically decomposed are bigger than that of bio-
logical decomposition.

Phosphate

The results of the analysis of Phosphate content
(PO,-P) in Way Umpu River water showed that the
Phosphate concentration at Station Il taken in April
exceeded the water quality standard (Table 4).
Meanwhile, at Stations I, I1I, and 1V, the concentra-
tion of Phosphate met the water quality standards.
Then in October, the concentration of Phosphate
had increased by 0.5-1.0 mg/l. According to the re-
sults of measuring the phosphate content in Way
Umpu River water, the condition of the Way Umpu
river water in several river flow locations for the
Phosphate parameter is in accordance with its func-
tion and this can also be influenced by differences in
time or weather when sampling.

@ollution Index (IP)

A river is called to be polluted if it is not able to be
utilized based on its normal function. In this work,
the parameters performed in analyzing the status of
water quality consisted of COD, pH, DO, TSS, BOD,
and Phosphate which are compared with the water
quality criteria of class Il according to Indonesian
Government Regulation number 22 of 2021. The
status of water quality from the Way Umpu River
was calculated by mgthod of the IP or Nemerow
Pollution Index (NPIccording to the Decree of the
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State Minister of the Environment of Republic of
Indonesia number 115 of 2003 regarding Guidelines
for Determining Water Quality Status. The results
of the calculations are then evaluated according to

the IP rating in Table 5.

Table 5. Determination of Water Quality Status of Pollu-

tion Index (PI) Method
No. Value Status
@. 0=Pij<1.0 Meets quality standard
2 1.0 <Pij<5.0 Lightly polluted
3. 5.0 <Pij<10.0 Moderately polluted
4 Pij=10.0 Severely polluted

Source'™® he Decree of the State Minister for the Environ-
ment No. 115 of 200

The results of calculating the status oﬂrater
quality of the Way Umpu River utilizing the
method of IP are displayed in Table 6.

According to the results of the calculation of the
IP, it is able to be observed that the status of water
quality from the Way Umpu River in April and Oc-
tober had decreased from a good condition that met
quality standards to a lightly polluted condition.
This is indicated by the increase in the value of the
IP (Figure 2).

This means that the quality of water from the
Way Umpu River cannot be utilized in accordance
with Class II water functions, namely as a means or
infrastructure for freshwater fish farming, water rec-
reation, water irrigation of crops, animal hus-
bandry, and or other functions requiring the similar
water quality as the utilitization. Therefore, it is
necessary to control Way Umpu River water pollu-
tion so that it can be utilized and to maintain its
water quality so that it remains in accordance with
the target water guality, namely the water quality
criteria of class II®based on Indonesian Government

Regulation number 22 of 2021.
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4.00

u April

3.50 ® QOctober
3.00
250
o 200
1.50
1.00
0.50
0.00

Kasui Ojolali Negeri Baru Blambangan

Umpu

Sampling location
Fig. 2. Graph of the quality status of the Way Umpuriver
in 2019 based on the IP Method of class 1l Water
Quality Standards

The highest concentration of pollutant param-
eters in the Way Umpu River is the TSS, BOD, and
COD parameters. This is due to a lack of law en-
forcement and implementation of Indonesian Gov-
ernment Regulation No. 22 of 2021 regarding Water
Management and Water Pollution Control, where
all domestic wastewater must be treated first before
being discharged into pyllic channels. The same
thing is also written in th ree of the Minister of
Environment of Republic of Indonesia No. 115 of
2003 regarding Domestic Wastewater Quality Stan-
dards where every person in charge of business and
or activities of restaurant settlements, offices, com-
merce, and apartments is obliged to carry out do-
mestic wastewater treatment so that the quality of
domestic wastewater discharged into the environ-
ment does not exceed the quality standard of do-
mestic wastewater which is has been established.

ANOVA Statistical Method (LeSeeSenet al., 2015;
Panteliee et al., 2012).

In conducting the Analysis of Variance
(ANOVA), it is necessary to be performed the as-
sumptions test first.

Table 6. Relationship Value (PI) and Way Umpu River Water Quality Status

Monitoring Time Location P Water Quality Category

April Kasui 0.92 Meets Quality Standards
Ojolali 205 Lightly polluted
NegeriBaru 0.93 Meets Quality Standards
BlambanganUmpu 0.89 Meets Quality Standards

October Kasui 3.77 Lightly polluted
Ojolali 3.78 Lightly polluted
NegeriBaru 3.68 Lightly polluted
BlambanganUmpu 2.65 Lightly polluted
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1. Normality Assumption
In performing the normality assumption test, the
ryan-joiner or shapiro-wilk test is used.

H, = normally distributed data

H, = data is not normally distributed

From the graph above;¥t can be seen that the p-
value is 0.063, where the value exceeds the value,

namely 0.05, so it fails to reject H, and it can be con-
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cluded that the data is normally distributed.
2. Assumption of Homogeneous Variance

In the homogeneous variance test, Bartlett’s test
is used. With the statistics program, the following
results are obtained:

If the image above is noticed, it can be seen that
p-value in Bartlett’s test of 0.94 is greater than the a
value, which is 0.05, it fails to reject H or it means

Ql‘obahilit\! Plot of RESI3
Normal
99
n -2.B4217E-14
320.8
95 N 16
RJ 0.944
L P-Value 0.063
80
o Fo+
S 60
S s0-
404
& 30
204
104
5_
- T T T T T T T T
-800 -600 -400 -200 0 200 400 600 800
RESI3
Fig. 3. Probability plot of RESI 3
Test for Equal Variances for Jumlah orang
musim Kualitas Air

'mvﬂeﬂ’s Test

Test Statistic 0.12

kemarau  Cemar ringan-

Memenuhi BM - H

penghujan Cemar ringan- H

I | P-Value 0.941
8 ! Levene's Test
Test Statistic 0.09
P-Value 0.916

T
0 10000

959, nferroni Confidence Intervals for StDevs

T T T
20000 30000 40000

Fig. 4. Test for equal variances for number of people
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that the variance of disease names is very homoge-
neous.

After the assumption test has been carried out, a
one-way ANOVA was carried out using the Minitab
program and the following results were obtained:
1. ANOVA to see the relationship between season-

ality and water quality in four districts (Table 7)

Table 7. Result of the Analysis of Variance

Factors Type Level Values

Season Fixed 2 Dry, Rainy

Water Quality ~ Fixed 2 Lightly polluted,
meets quality
standards

In the study, it can be seen that there are two sea-
sons compared, namely the dry and the rainy sea-
son. Then in water quality, there are two charac-
teristics, namely lightly polluted and meeting Qual-
ity Standards. The purpose of doing the Analysis of
Variance is to observe the correlation between sea-
son and water quality on public health (the amount
of people influenced by the disease).

From the results above (Table 8), the p-value in
the season is 0.438 or > 0.050 and the water quality

Table S.Qnalysis of variance for Number of people us-
ing Adjusted SS for Tests

Source DF SeqSS AdjMSs F  P-Value

Season 1 3505356 3505356 0.54 0.495
Water Quality 1 2336904 5842261 0.90 0.386

Table 9.“Grouping Information Using Tukey Method

and 95.0% Confidence
Seasons N Mean Grouping
Dry 4 7271 A
Rainy 4 5177 A

Table 10. Comparison Between Dry and Rainy Season
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is 0.320 or > 0.050, so it can be concluded that it was
not found the difference in the effect of water qual-
ity (meeting Quality Standards and light pollution)
on the number of people, there is also no difference
in the effect between the dry and the rainy season
on the amount of people influenced by the disease.
For the interaction between season and water qual-
ity is undefined or it can be said that the interaction
between the two has no effect on the amount of
people influenced by the disease. In other words,
season and water quality do not explain the amount
of people influenced by the disease.

The seasonal variable returns to be explained in
the Table 9 and Table 10, that there is no difference
in effect between the dry and rainy seasons, so that
the season has no effect on the number of people
affected by the disease.

For water quality variables (Table 11 and 12), at
first glance there is a difference between light pollu-
tion and meeting Quality Standards, or it can be
said that water quality has no significant effect on
the amount of people influenced by the disease.

2. ANOVA to see the connection between season
and water quality per district. At this stage, an
investigation of the connection between season-
ality and quality is carried out for each district.
Based on Table 13, it is clear that water quality

(fulfilling Quality Standards and lightly polluted)
and season (dry and rainy) has no effect on the
amount of people influenced by the disease in each
districet, because although the water quality is
lightly polluted and meets Quality Standards, the
number of cases is the same arise in exactly one dis-
trict. To ensure this, an analysis is carried out
through a statistical program which obtained the
following results:

Based on Table 14, using the p-value, it can be
seen that the p-value on the variable season and
water quality is 1.0, so that water quality and season

%ifference SE of Adjusted
Season Of Means Difference T-Value P-Value
Dry 2093 2845 0.7358 0.4949
Table llgmuping Information Using Tukey Method and 95.0% Confidence
Water Quality N Mean Grouping
Lightly Polluted | 7619 A
Meets Quality Standards 3 4828 A
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Table 12. Comparison Between Lightly Polluted with Water Quality

%ifference SE of Adjusted
Water Quality Of Means Difference T-Value P-Value
Meets Quality Standards -2791 2038 -0.9500 0.3258

Table 13. Relationship Between Season and Water Quality on Public Health

16 dari 17

Districts Seasons Water Quality Number of People
Affected by the Disease

Kasui Dry Meets Quality Standards 5368

Rainy Lightly polluted 5368
Ojolali Dry Lightly polluted 8666

Rainy Lightly polluted 8666
NegeriBaru Dry Meets Quality Standards 3591

Rainy Lightly polluted 3591
BelambanganUmpu Dry Meets Quality Standards 8666

Rainy Lightly polluted 8666
Table I&nalysis of Variance for Number of People Using Adjusted SS for Tests
Sources DF Seq 55 Adj S5 AdjMs F P
Season 1 0 0 0 0.000 1.000
Location 3 879841 752965 250988 3.170 0.072
Water Quality 1 0 0 0 0.000 1.000
Error 10 790721 790721 79072
Total 15 1670562

have no effect when viewed per district, in the sense
that any season and water quality is no matter what
will result in the same amount of people influenced
by the disease for one district. For example, Kasui
District with lightly polluted water quality and
meeting Quality Standards results in a total amount
of community influenced by the disease as many as
5368, and the result does not change even though it
is the dry season or the rainy season.

Conclusion

1. Concentration of river water quality param-
eters can be influenced by weather conditions
or the current season. The rainy season can in-
crease the concentration of several parameters
and increase the organic matter in river waters.

2. In April, the IP value that met the river water
quality status was obtained. Meanwhile, in
October, the IP value state at the water
quality status of the Way Umpu River was
lightly polluted.

3. There is no difference in the season variable
(dry and rainy) or it can be said that the season

has no effect on the amount of community in-
fluenced by the disease.

4. There is no difference in the water quality vari-
ables (contaminated with water and fulfilling
Quality Standards), or it can be said that each
water quality does not have a significant effect
on the amount of community influenced by the
disease.

5. Differences in weather conditions or seasons
can affect the concentration ﬁseveral quality
standard parameters of river*water quality, so
it can be said that the water quality of the Way
Umpu River is not completely polluted.
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