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Abstract

This study aimed to assess the quality of effluent discharged directly into the
Nan River from drainage pipes within the Phitsanulok Municipality, Phitsanulok Province.
Effluent samples were collected from 10 locations along both sides of the Nan River in
April 2023. The analysis covered 11 parameters, including pH, DO, BOD, total solids, total
dissolved solids, total suspended solids, oil and grease, nitrite, heavy metals, coliform
bacteria, and fecal coliform bacteria, to evaluate the wastewater quality index (WQI). The
results showed that the majority of wastewater was classified between acceptable to
very poor quality classes, with WQI values ranging from 154.86 to 218.62. Notably,
location 10 had the highest WQI of 218.62, indicating a very poor quality class. Key
effluent quality parameters such as total solids (57.04+1.22 mg/L), BOD (32.28+22.54
mg/L), oil and grease (114.01£5.92 mg/L), iron (0.77+0.06 mg/L), total coliform bacteria
(5,477+5,221 MPN/100mL), and fecal coliform bacteria (3,006+3,504 MPN/ 100mL)
exceeded the effluent quality standards by 80%, 100%, 100%, 100%, 40%, and 90% of
the sampling points, respectively. The findings highlight the urgent necessity to develop
effective wastewater treatment systems and implement efficient wastewater management

strategies to mitigate the long-term impacts on the Nan River and its ecosystem.

Keywords: effluent, Wastewater Quality Index (WQI), Nan River, wastewater, Phitsanulok
Municipality
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Effluence Sample Points

= Point 1: Irrigation Project Office
Point 2: Pracha Uthit Soi 7

& Point 3: Pracha Uthit Soi @

S Point 4: Wat Chan Bridge (East)
Point 8: Phuitha Bucha Road

Point 8: Taekwondo Sports Center
Point 7: uVolunteer A
Point 8: Chom Nan Park

g Point 9: Under the Bridge in Front of Wat Yai
:. Point 10: Hoikha Noodle Restaurant

Figure 1 Effluent sampling points from drainage pipes directly discharging into the Nan

River in Phitsanulok Municipality, Phitsanulok Province

nMsiiuFegneiuaznsiasz

nMsuiuietaidisluadad s vanresiusiniidedidnissyunetii ey
Sunsithuy Taelddamunn 20 Ansdmiusiusantnfsaudy 9ntuddduinwaradin HOPE
W 1 ﬁmmiqéhasmﬁwﬁq daumaq%@mﬁﬁqLﬁﬂﬁaaiusuamLLé”a%mmeazmﬁqLﬁaﬁ’]
AuEznwan antuiunsaluninadudiedranhiaiielfian pH indn 2 Fetaednm

sl v Y LY

anwitegldliinsgadunienInnaznouYeIsHnesNfeIN1InTI9dn uazdirieduds

v
a a6

NMIMNUTBRAUNTY dmsumsliaseiladnesuuuaiienmuntazinoaladvlosuluniise
THndslunisifuiiediniie wasilufvludaiudsi gungd 4-10 esaugaidea
(Kongsuk, 2017) eudwhegnaluiiesufifnsiitevinsmaaeusely
nsnneauninig
nMehnsieinunindisuadsdsndunsiieneiguautivosideiuan 11
w318nos 1fun pH, DO, BOD, 1esudsazaravianun (TDS), vosudeuaiuaosvianun (TSS),
vosudaviavun (T5), lndnlesuuuaiForionun, fidalaavosuuunaiiGe, thiuwarluty, Tulnsy
wazlavzniin Tagld38m e nevinuumsgruiiduuely Ssanunsagneazidonfindulily

A5 1 (Table 1)

37



Life Sciences and Environment Journal 2025; 26(1): 34-50

Table 1 Parameters and methods for wastewater quality analysis.

Parameter Method

pH pH Meter (METTLER, Model F20 Five Easy with LE407)*
Biochemical Oxygen Demand (BOD)  Azide Modification Method*

Dissolved Oxygen (DO) Azide Modification Method*

Total Solids (TS) Gravimetric Method: Residue remaining in a container after

complete evaporation and heating at 103-105°C*

Total Suspended Solids (TSS) Gravimetric Method: Filtered through glass fiber filter and
dried at 103-105°C for at least 1 hour*

Total Dissolved Solids (TDS) Gravimetric Method: Solids dissolved in water after filtration

and evaporation*

Grease and Oil Partition Gravimetric Method***
Coliform Bacteria Most Probable Number (MPN) Method*
Fecal Coliform Bacteria Most Probable Number (MPN) Method*
Nitrite Colorimetric Method*

Heavy Metals Atomic Absorption Spectroscopy (AAS)

(SHIMADZU, Model AA-6200, Japan)**

Remark * Royal Irrigation Department (2007); ** Sakulkiatpanya (2019); ***Chumsiri (2020)
naUssfiuddviinmuamiiie
msUszifiuszdugunminfisiivdesasgunaninluiiuiivinamothiduemnmaua

uasiinalan 19n1seuanaindadeunninvaly (General Water Quality Index: WQI)
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(Table 2)

Table 2 Effluent Quality Levels Based on WQI.

Quality Level WQI Range
Good quality <50
Acceptable guality 50-100
Degraded quality 100-200
Poor quality 200-300
Worst quality >300

Remark Adapted from Sharma & Chhipa (2016)
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Table 3 Physical, chemical, and biological characteristics of effluent in Phitsanulok Municipality, Phitsanulok Province.

Sample Points pH DO BOD TS TSS TDS TCB FCB Oil and Grease Nitrite Heavy metals (mg/L)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (MPN/100mL) (MPN/100mL)  (mg/L) (mg/L) Pb cd Cu Fe Zn
Point 1 6.71+0.14 9.93+4.77 26.50+23.91 54.93+2.34 0.50+0.03 54.43+2.34 9,767+251 4367+154  115.31+1.65 0.51+0.03 ND ND 0.004+0.000 0.723+0.036 0.063+0.004
Point 2 6.95+0.10 8.50+1.56 9.83+5.11  60.29+0.73 0.51+0.03 59.78+0.76 827+75 1,767+51 111.51+11.58 0.25+0.02 0.001+0.0005 ND 0.002+0.004 0.426+0.022 0.061+0.019
Point 3 6.99+0.00 10.63+1.01 55.50+23.08 55.22+0.60 0.52+0.03 54.70+0.60 1,907+55 1,867+51 115.57+6.07 0.33+0.01 ND ND 0.001+0.001 0.629+0.065 0.050+0.004
Point 4 7.15+0.02 9.97+2.35 26.00+16.52 56.35+1.24 0.49+0.04 55.86+1.28 1,917+27 1,917+27 116.78+5.89  0.30+0.03 ND ND 0.001+0.001 0.817+0.102 0.053+0.004
Point 5 7.28+0.02 8.63+1.14 14.50+7.86 58.73+0.25 0.50+0.02 58.22+0.26 9,033+104 6,067+51 109.77+15.48 0.56+0.09 ND ND ND 0.718+0.019 0.078+0.033
Point 6 7.09+0.01 12.30+1.51 48.83+33.36 57.14+0.28 0.53+0.02 56.61+0.28 793+30 360+40 112.47+0.60  0.39+0.09 ND 0.002+0.003 ND 1.199+0.036  0.052+0.007
Point 7 7.30+0.03 12.37+1.10 37.17+22.99 56.26+1.62 0.53+0.04 55.74+1.60 2,007+55 1,943+51 113.41+1.24 0.39+0.07 ND 0.001+0.002 ND 1.234+0.027  0.053+0.003
Point 8 7.11+0.01 10.53+0.87 25.50+18.75 56.08+1.97 0.53+0.07 55.55+2.03 9,767+257 1,400+50 117.04+5.26  0.31+0.02 ND 0.002+0.003 ND 0.614+0.065 0.058+0.006
Point 9 7.46+0.02 11.70+1.64 42.83+51.26 58.23+1.38 0.52+0.02 57.71+1.36 760+40 2,050+85 116.56+6.10  0.46+0.02 ND 0.002+0.001 ND 0.471+0.073  0.050+0.006
Point 10 7.09+0.02 10.90+1.56 36.17+22.53 57.13+1.83 0.52+0.03 56.61+1.86  18,000+500  8,327+105 111.63+5.30 0.62+0.09 ND ND ND 0.915+0.106 0.075+0.015
Average+SD 7.11+0.04 10.55+1.75 32.28+22.54 57.04+1.22 0.51+0.03 56.52+1.24  5477+5865 3,007+2,476 114.01+592 0.41+0.05 0.0001+0.00017 0.0007+0.0012 0.0008+0.0007 0.77+0.06 0.06+0.01
Standard (Sdt.)  5.0-9.0 * SO*** <20 % <30 * <30 * <500 *xxx <5,000 ****  <1,000 **** <5 <1 <0.2 ** <0.03 ** 2.0 ** B ekt 5.0 **
% Pass Std. 100 100 20 0 100 100 60 10 0 100 100 100 100 80 100

Remark *Pollution Control Department (2010); **Ministry of Industry (2017); ** Wastewater system (2017) ***Green Water Treat Co., Ltd. (2017); ****Royal Irrigation Department (2022)

42



Life Sciences and Environment Journal 2025; 26(1): 34-50

seRUAmNIWIg

A wtinvasduianniwtiiia

mmefmﬁfﬂ‘iumﬁﬁuﬁﬂmmwﬁwﬁqgﬂﬁﬁmmmuaumiﬁ 1 TngAniwindismun
Turazduus (Relative Weight: AW) Téannauddefiniuun deiunldlunsuszdiuadadl
Qmmwﬁwﬁn WAL TInduiug (Relative Weight: RW) mmmimxﬁl’aﬁmqqqm A 0.124938
590970 Hdaladnesunuaiise, TadneduuuafiSovaun way DO aaiAmnduus
winiu Ao 0.099950 dm¥urnadsazuuLAmAm (Q) ‘uaaﬁwﬁuuaﬂ‘uﬁuﬁmqqﬁqﬁ] 509891
Ao TnavlasuuuailiSesiaun, wan, BOD wasiidaladwedununiite dfldnadewintu 570.02,
300.63, 258.25, 161.42 hay 109.55 nua19U a'auﬂ'ﬂﬁszjﬁﬂmmwfwLwiasww']ﬁmas‘ (Si)

a a

vouduuaglvduiagiign sesaunfe AAaladnesuuunaiiie, wan, BOD wazladnesy

wuaTiiSestamn Fedianadowiiiu 51.56, 30,05, 19.36, 12.10 uag 10.95 MUY fawnsei 4
(Table 4)

Table 4 Weight values of the effluent quality index.

Parameter Assigned weight Relative weight Qi Si
(AW) (RW) Average+SD. (Min.-Max.) Average+SD. (Min.-Max.)
pH 2.1° 0.052473 101.61+2.98 (95.80-106.57) 5.3320.16 (5.03-5.59)
TDS 2.3° 0.057471 11.30+0.33 (10.89-11.96) 0.65+0.02 (0.63-0.69)
DO 4.0° 0.099950 52.73+6.75 (42.5-61.83) 5.27+0.67 (4.25-6.18)
BOD 3.0° 0.074963 161.42+72.69 (49.17-277.5) 12.10+5.45 (3.69-20.80)
Nitrite 2.0° 0.049975 13.72+4.02 (8.49-20.51) 0.68+0.20 (0.42-1.03)
Oil and grease 3.62° 0.090455 570.02+12.92 (548.87-585.22) 51.56+1.17 (49.65-52.94)
Pb 50 0.124938 0.05+0.16 (0-0.5) 0.006+0.02 (0.00-0.06)
Cd 30 0.074963 0.296+0.36 (0-0.98) 0.02+0.03 (0.00-0.07)
Cu 2° 0.049975 0.040+0.06 (0-0.185) 0.002+0.003 (0.00-0.01)
Zn 2° 0.049975 1.184+0.20 (0.99-1.56) 0.06+0.01 (0.05-0.08)
Fe 3b 0.074963 258.25+£91.58 (142.09-411.47) 19.36+6.86 (10.65-30.84)
Fecal coliform q° 0.099950 109.55+117.29 (15.2-360) 30.05+24.75 (3.60-83.23)
Total coliform ab 0.099950 300.63+£247.59 (36-832.67) 10.95+11.72 (1.52-35.98)
Total 40.02 1

Remark @ Hameed et al., (2010); ®Shetaia et al., (2020); “Kumar et al. (2019); ¢ Charoula et al. (2020).

nsUszfiuddviiaaamitiie (wa

f\nﬂmiﬂisLﬁumé’mﬁﬂmmwﬁwﬁwmqmLﬁuﬁaaahq 10 qmiuﬁuﬁﬁnmﬁaﬁwﬁq
wamAauasivailan wuin gauiuiednadt 10 egluseiuidoninsusnn Taedia Wl iy
218.62 5998941 A qmﬁ' 5,1 1kay 7 auainu lagdan WQI YAy 163.20, 154.86 Way

132.53 mud1iu Jednegluszauidenlvsy uaziifiesgaiuiiogainnag 2 eglusedui

43



Life Sciences and Environment Journal 2025; 26(1): 34-50

Y o

gausuls Asnuanslunisnedl 5 (Table 5) uagn1wil 2 (Figure 2) NFIATIERAMANINNUENS

TAWiuI R awailenvdinansenunawadinsssusn@le wWeasaninfislulaniunssuiuns

USuUssnammiineunazUaosasgunaninessuia

Table 5 Water Quality Index (WQI) of effluent from drainage pipes in Phitsanulok Municipality,

Phitsanulok Province.

Parameters Effluent sample points
1 2 3 [ 5 6 7 8 9 10
pH 5.03 5.21 5.24 5.36 5.46 531 5.47 533 559 531
TDS 0.63 0.69 0.63 0.64 0.67 0.65 0.64 0.64 0.66 0.65
DO 4.96 4.25 5.31 4.98 4.31 6.15 6.18 5.26 5.85 5.45
BOD 9.93 3.69 20.80 9.75 5.43 18.30 13.93 9.56 16.05 13.56
Nitrite 0.85 0.42 0.55 0.50 0.93 0.65 0.65 0.51 0.77 1.02
Oil&Grease 52.15 50.43 52.27 52.81 49.65 50.87 51.30 52.93 52.72 50.48
Pb 0 0.06 0 0 0 0 0 0 0 0
cd 0.01 0 0 0 0.01 0.05 0.03 0.05 0.07 0
Cu 0.01 0.01 0 0 0 0 0 0 0 0
Zn 0.06 0.06 0.05 0.05 0.08 0.05 0.05 0.06 0.05 0.075
Fe 18.06 10.65 15.72 20.42 17.95 29.96 30.84 15.34 11.77 22.86
FCB 43.64  17.66 18.66 19.16 60.64 3.60 19.42 13.99 20.49 83.22
TCB 19.52 1.65 3.81 3.83 18.06 1.59 4.01 19.52 1.52 35.98
wal 15486 94.78 12305 11751 163.20 117.17 13253 123.2015 11555 218.62
400
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250 mm Worst quality
Poor quali
200 g i
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BN Good guality
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Figure 2 Comparative chart of effluent water quality index (WQI) from 10 drainage pipe

sampling points in Phitsanulok Municipality, Phitsanulok Province.
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