LRIERN UsganSn1mnsUsuUTaaan MmN In nkazAilveadfutes
sruunan1Uszln wagmsUseliiuaIEemNEYAINaIN

v o = Y = 2
AMTAUNALNINTUE NDILLAY AN LL@SIML@JEJNIU%JTUS%‘UW

UANINYIRYULIAIT

HANwIdY UTMB AT wae SFTU MUTUSNY

asEiiunen FOIANANTIANTE ATWNUSTING nNaowLin

Ussanansunus AN TNuSUSYYIRS .U, NTNEINIsTINYTIRLarATIndes,
UNINIABULIAIT, W.A. 2567

AdNALY nIsUszdiuAIABIYNIFILEnII- AnnIwinUsEU
svuuthuse

unAngs

@

mATeiiTagUsrasiifoAnwamninmsdannuaziadivonhAvuaziisel uay
UszANE A8 B UURAMIIUSzUN Y03 INendauLsang TFsUsIuAIIA BIVNIEUN NN
msdudalangminludiuszUiunisuilon wasnsdudamsiiamis lsnasiianesianduiinanin
98010 wazed wagdATIERUIIIa Mn, Cu, Pb ua Cr lufaagnaiian dlunssuiunisudn
fmizmﬁwﬁmlﬁ LLazﬁwUszmmﬂﬂmavia NAN1SANE Wuﬁﬁuﬁﬂ%mm Mn, Cu, Pb waz Cr 1July

MINNINTFIVUIAUFIMSUMSRERTIYsEUY U UseUninGale nudialady pH Usuia Chlorine wag

]
al

Usinalaneuin Wulumunamiuansgrudiseunnuls waglinu TCB luinussunindnla vaey
W1uszurfvanevie dusunalansminiulyauinueininsgiuguiy uanuu3uia Residual

Chlorine Ladg 1.54 - 3.3 mg/L UWagwuA1 TCB gegnia 35.76 MPN/100 mL e?fuﬁumm%mmgm

a

duszddld szuundnainussummninendousens SUszansamlunisan TCB uaglanemiinluth
AU onduAn Pb lunmsiumuinssuunsemseduduneuitiussansnmlunisanusunalangwin
wiogslsfnng wurnhuseUrinanldausanm Po qasﬁmﬁmﬁauﬁuﬁgﬁu wiFapadanduluniy
mm%mmgmﬁ%ﬂszﬂw msUﬁzLﬁumwmﬁmmqq%mw NUAIAIULE BT URSIBD UTBNDINUZIS

IS

(HQ) a1nn1sSuduUia Mn, Cu, Pb kag Cr lutnuseun #uaInmsuslng waensaul@naiamus dan

LY

TEMIN 4.8x10° - 6.0x107 uaw 3:1x10° = 8:6x107 muddiu Fslaidawansenudoguain diumnudl

D

AuLA s (H) anmslafulanswinetedadalutuszsnunsuslaauasnisiones Saade
3.1x10" - 8.3x10 way 2.5 x10™ - 8.8 10 mwawu daudumudsslussduiivonsuld egsls
P31 wuAATLABsInuzSa (CR) 91nmssuduia Cr runsuslaatussdn Wuamudessedug
Uunans nsaifidnsuslanthussundulsesednsioiioadussovnatu sl whitssuives

UNIINe1aBuLsAIha gnudnd wi onisgUulaadly i en1suilae unegslsAniy



foiausiuglniinfanununmeesssln uagmsiinusganiamnsanusua Cr ludives

JEUU

AVANT UNITINYIAYULIALS
Copyright by Naresuan University

All rights reserved



Title Efficiency in improving the biological and chemical quality of raw
water of water treatment system and assessing health risks from
exposure to manganese, copper, lead, and chromium in tap water

of Naresuan university

Author Narathong Srijaikaew and Asawin Hanburanaruk
Advisor Associate Professor Dr. Pantip Klomjek
Academic Paper Undergraduate Thesis B. Sc. Natural Resources and Environment,

Naresuan University, 2024
Keywords Health risk assessment, Tap water quality, Water supply system,

Heavy metals

ABSTRACT

This study aimed to study the biological and chemical quality of raw water and tap
water and the efficiency of the water treatment system of Naresuan University, as well as to
assess the health risks from exposure to heavy metals in tap water through consumption and
skin contact. The biological and chemical water quality index and heavy metals such as Mn,
Cu, Pb, and Cr were analyzed in the samples of raw water, water at various stages of the
treatment process, produced tap water, and endpoint tap water. The results showed that Mn,
Cu, Pb, and Cr in the raw water were in line with the standard of raw water for tap water
production. The average pH, chlorine, and heavy metal in produced tap water met the
drinking water standards, while TCB was not found in the produced tap water. The average
heavy metals in the water supply at the end of the pipe were also in standard of drinkable
tap water. However, the average residual chlorine content of the endpoint tap water was
found to be 1.54 -'3.34 mg/L, and the highest TCB value was 35.76 MPN/100 mL, which
exceeded the standard for drinkable tap water. The water treatment system .of Naresuan
University had efficiency for the reduction of TCB and heavy metals in the raw water, except
for Pb. In the system, sand filtration was an effective step to reduce heavy metals.
Nevertheless, it was found that the Pb in produced tap water was higher compared to raw
water, but the value of Pb was still in accordance with the tap water standard. Health risk
assessment indicated the non-carcinogenic risk or hazard quotient (HQ) values from ingestion
and dermal contact of Fe, Cd, and Zn in tap water. Average HQ was between 4.4x10° and

6.0x10!, and 3.1x10” and 8.6x 10, respectively, which is a level that has no effect on health.



The hazard index (HI) from ingestion and dermal exposure to all four heavy metals ranged
from 3.1x107 to 8.3x10™ and from 2.5x107 to 8.8x10°, respectively, which is an acceptable
value of risk. However, the cancer risk (CR) from ingestion of Cr in tap water was found to be
moderately high risk in the case of regular continuous consumption of tap water for a long
period. Although Naresuan University's tap water is produced for use in various activities, not
for ingestion, it is suggested that the quality of tap water should be monitored, and the

efficiency of the system should be increased to reduce Cr in tap water.
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