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Abstract

The purpose of this research was to study waterfall quality of Phu Ruea National Park. Four waterfalls were selected
as sampling locations; namely Huai Phai Waterfall, Hin Sam Chan Waterfall, Huai Toei Waterfall and Lead Phob
Waterfall. Grab samples and water samples were collected in three periods; during low, medium and high number of
tourists. Samples were collected from 08:00 am to 04:00 pm during February 2015 - July 2015. Waterfall quality pa-
rameters were pH, Temperature, Turbidity, Biochemical Oxygen Demand (BOD), Dissolved Oxygen (DO), Total Kjel-
dahl Nitrogen (TKN), Suspended Solids (SS) and Total Coliform Bacteria. The magnitude of the treatment was analyzed
by One Way ANOVA. In addition, the data obtained were analyzed by computer program, mean, standard deviation
with the Least Significance Difference (LSD) method which was set at 0.05 level of significance.

During the period of high number of tourists, water quality was classified in the 4" class of surface water
quality standard. During the period of medium number of tourists, Huai Phai Waterfall, Hin Sam Chan Waterfall and
Lert Phob Waterfall were also classified in the 4" class surface water quality standard, while Huai Toei Waterfall was
classified in the 3" class surface water quality standard. During the period of low number of tourists, water qualities

of the four waterfalls were classified in the 5" class surface water quality standard.

Keywords: Water Quality, Waterfall, Phu Ruea National Park
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Figure 1 Waterfall sampling points of Phu Ruea National Park
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Table 1 Analysis of waterfalls sample

J Sci Technol MSU

Parameter Method of analysis
pH pH Meter
Temperature Thermometer measurement during sampling
Turbidity Turbidity Meter

BOD (Biochemical Oxygen Demand)
DO (Dissolved oxygen)

Total Kjeldahl Nitrogen

Suspended Solid

Total Coliform Bacteria

Kjeldahl

Azide Modification at 20 °C for 5 consecutive days

Azide Modification

Glass Fiber Filter at temperature 103-105 °C

Multiple Tube Fermentation Technique

NMINaaad 4 1 luudas Treatment combina-
tion waIIAFWITLAas G99k

- pH

- Temperature

- Turbidity

- Biochemical Oxygen Demand

- Dissolved Oxygen

- Total Kjeldahl Nitrogen

- Suspended Solid

- Total Coliform Bacteria

2 ada xS av o

Fa3tazAinanluuiduds Table 1 oy
mmsﬁmmgmmﬁmm:ﬁﬁ’aamoﬁma:ﬁn'ﬁﬁ

a 6

N13AzRTaYA

danmdienzirayalagllysunsudnsagy
AaNNILADT A9it

1. iayaﬁ’avlﬂmawg@mamﬁaama weinzTadl

qu 2K a 6 v g dl ' al'
4§71 IATIZRY a;&ai@ummmama:mmmmu
WAITB
a a a (2 waa

2. nagaudniwazeinInuue lasldisns

JiaTzRauuLsUTI% Analysis of Varian (ANOVA) Laz
a [ = = 1 li' v ad . .

MAeINERLTHUINBUALRR8a28 3T Least Significance
Difference (LSD) lagldanauandransafiffiszdu 0.05
(P<0.05)*°

Naﬂ']iﬁﬂ‘]ﬂ’]tla%aﬁﬂi’]ﬂﬂﬁ

qmmwﬁmnmamﬂmw

WNANNS 4 W9 Mmq‘n mmm\‘maqﬁa WU
FuasinanFumu JnwaeAouingu uazll NAWHTL
Fanannlulifneiuaudiasaninanusitlignslng
gaginan Sinds lumihudsdiuisvea Hinvasiien
mmmmﬂuﬁmﬂﬁag’Iﬂﬁﬁﬁ'}ﬂwqﬂmuvl,aiﬁaal,@u"l,ﬂa
ianseliansmevesindsla Vlajﬁﬂéw,l,@iﬁm'm@uagi
thadnies ldesfitnreaienliifion wWasen shen
Wil aglna faslfiaanlumsidumaanninanieias
fnwazvesinials Vlajﬁﬂﬁml,azﬁﬂ'nmjwﬁﬂﬁaﬂ wen
Gawy Snwasdvasilaunn Winau esaninslue
Pasinuasdinveafisafionlifien Lﬁada'mag"’l,ajvl,naa'm
ﬁﬁwmsqﬂmu

muﬂ%ﬂmﬁsmqmmwﬁmnﬁa 4 UHIVDI
ANIIBUKIBIAYFD

Table 2 UaaIBNEWATINTERITRATNAN Uas
TROVBITIII I D987 (T1, T2, T3, T4, T5, T6,
T7, T8, T9, T10, T11 Waz T12) NUANMNFNNWSVD
WNAaasang g maaqmmwﬁ']



851

in Phu Ruea National Park

Comparison of Water Quality of Waterfalls

(S0°0>d) @ousaiayip [eonsie)s ueoyIubiS MOYs Ja)e| 8ouaiaylp Yim d ‘e
uun Jo Jsysweled si () ‘uespy Ul Joug pJepuels s NIS

‘pljog pepuadsng si S ‘UsbBoaIN [yeplely [e101 SI NML ‘UsBAXQ peAjossiQ SI O ‘puewag usbAxQ |ediwayoolg si Og ‘Uo| usbolpAH Jo [enusiod sI Hd :jieway

(7w 00L/NdIN)
eusjoeg

G00'0 €8G°0C 40G.8vL 8ELGLL J0S¥IvL [£E¥C¥6 ,005°€Ct 0G2°96 .GL09€C L0GL°GLL  0G0°L6  0G2°GCl ,099°¢ClL 0G6°G6  WIO4|0D |BloL

€G1°0 9¥9°0 GL0°€ LeL°1 ¢9G°¢ SLov ov.'S 88G°C 128y 8G.°€ GL1°€ Gg9l1°¢ €9G°1L 890°¢ (/6w) sS
€€E€0 <20 GGe'l G2o'l 069°} 080°¢ S09'L 08S¢ 06¥'¢ 09€’L Gas’L 06€¢ €G1°¢ 0c0¢ (1/Bw) NML
06€0 v.8°€ 0S9'v GeSV GE6'G 098y 82¢0°G 0cv'6l GGlL'g €6€'8 €096 00lL'¢ 00°€ 0€9'9 (/6w) oa
G880 ¢c¢l'¢ Geee Sv0°'¢ 0622 €18°€ €LG¢ S6v'L 004°G Gee'l GeC9 0€8'G 00L'€ 006°S (/6w) aosq

8890 86.°¢C SleL €08°C 08€°€ G8¢'9 8L¢'8 G.1'6 181°GL €8 819°¢CL G9€'8 €96°€ 8¢€9 (NLN) Awpiquny
06°0 LvZ'L  G.SvC 0G9°€e 0s€'Ge Gl/¢c 000°¥¢ Gec0'se 006°¢c Geo'le Geo'ee oocee 0ov'ee 006’7  (D,) aunjesadwa

1960 9920  €LLG  00€9 119 Gz9's 061G 0S0°'S Gzs's 298'S G08'S 8€8'9 0.8'9 199'9 Hd
(e1) (z1) (11) (e1) (z1) (11) (e1) (z1) (11) (e1) (z1) (11)
ybiH  wnipapy Mo ybiH  wnipap moT ybiH  wnipap moT ybiH  wnipap moT
anjea qouyd peaT 190] lenH uey9 wes uiH leyd reny
-d N3as pouiad Jaquinu J0JSIA + [[ej9)epy siojoweled

Vol 37. No 6, November-December 2018

Jejeweled Ayjenb jjepsiem snoliea ay) jo diysuonelas ay) Joy pouad Jequinu JolSIA Jo 8dA) pue |jeusiem jo adA) usamiag uonoelalul 8Y| Z djgel



J Sci Technol MSU

Sunanta Natakam et al.

852

(S0°0>d) @ousiayip |eonsne)s Weoylubis MoYs Ja)e| 8ousiayip UM o ‘q ‘e

yun jo Jejeweled si () ‘uesyy Ul JouiT pJepuels s NIS

‘pijos pepuadsng si SS ‘UsbBolN |yeplaly [e101 SI NML ‘UsBAXQ paAjossig SI O ‘puewaq usbAXQ [eolwsyoolg s Oy ‘Uol ueboipAH Jo jenusjod st Hd  jJeway

(7w 00L/NdIN)

¢l00 ¢6¢’0L  (¥0C'LSL  60L°6LL  400€90L G900 ¥88°L1L CLL'GEL q+€8' V0L A A4" £8L VL1 els1oeg WIo0D (€10 L
6v€0 €20 bCSE 661°€ 878°¢C 100°0> €.€°0 4851°¢C BYY'Y 026'€ .CE6'L (1/6w) sS
2ceo 9810 620°C 989°L V56°L /.10 GL¢'0 LSS «820°C c08°L 881°¢C (/Bw) NML
/¥1L0 L€6°L 6LV 6€C'S «L6E'6 7620 YA A 070°G 6926 02€9 <£C6'€ (1/6w) oa
6100 190°L eV Y 496€°¢C G789 €96°0 raAy" V0V L29Y 029 LV6'Y (1/6w) aogq
rAAl 66€°L 8EV'6 VG6°'G 0682 8100 919°L 1CE8'Y €682 660°Cl 8L29 (NLN) Anpiging
¢/10 7290 «C9€'EC 691°€C SGCLVC 29¢’0 020 GCS V¢ £€6°EC elll°CC £€8'€C (D,) sumesadwa |
€¢C0 €eLo £GC6'G 29029 01L6'G 100°0> 7610 €09 4887°G qt€L'G «C6.L°9 Hd
ybiH wnipapy mo- qoyd pes ] 1901 lenH  uey) WeS UIH  leyd leny
anjeA -4 nas pouad Jaquinu Jo}iSIA jJo adAl  onjea -d nas llepa)em jo adA ) siajoweled

sisjeweled Ayjenb |lepejem snouea ay) jo diysuoneal ayy Joy pouad Jaquinu JojisIA Jo adA) pue |jeusiem jo adA) uonoeleiul 8yl € ajgel



Vol 37. No 6, November-December 2018

dfier gunndl anagu flad panFlanazautin e
W1 wazwedndinaiuaey Jauandrdnuwadngli ity
fdn19ada 12y 0.05 luvmsfuuaiiSolaanasy
mnuadduandeiuagefitoidunioadia sy 0.05
Waz Table 2 wuuuaiizuladwasursmuadauanes
fuadhaliiiuddymada sxeu 0.05 laanuiieniiu
aUTY m\aﬁﬁﬁnﬁauﬁmgaq@ (T6) A wuaiise lad
waﬁ‘wgaﬁqﬂ WiNAL 236.075 LaUALEUGD 100 NARANT
iasanianuisiiliinslnawasin uwaedlulHiuay
LLazﬁﬁwmuﬁnﬁaaLﬁmmﬁﬁammmﬂﬁq@Lﬁam’mag
Ind vl anfusmutuieuueficslnanesuionue

'
A '

figaninhanuistug lwsnefihandelitrifidnries

\iotey Ta9RTTnreientnd uastreRiivnviefion
GGG inenAusuTuteflinvionfioitey uazgefid
TnyieafisnUnd dnansiastefitsnrasfieates
Hsfiinvieientnd Lm:ﬁ’mﬁﬁﬁﬂﬁauﬁmgaq@ ez
ienEanUTATInasfisates  TreRiiinriefien
Un@ Lm:ﬁ'saﬁﬁﬁﬂﬁauﬁmgdq@ fenlduandraiuagng
ldfdadamniegii 529U 0.05 annsAnEILUSINT
wuafi3uladnasurisnuadigsgaliindiunasgin
Qmmwimm&iaﬁwﬁﬁuﬁ Uszinndi 2 Alernvua 13 1aiAn
n31 5,000 LAUALAUGE 100 TBAAT IININUILVDI
WEIRTTA wazunII’ laAnsNanIznuvadfanITy
ﬁuwmmi@iaqmmwﬁﬂmmmﬁuwmmimaﬁﬁmwﬁ
ﬂsfﬁﬁﬂmq‘nmmm\m’]amiﬁm wu'jwqmmwﬁﬂm
mwnuu’%nmﬁmmaiﬁmagilummevi‘ﬁ wazyIunm
wuaiiSuladneiurimun uandstuadhefiieidyni
add lngdsunauuaiizelnanasunmualaadsusim
ﬁ’]@mLasﬁmﬁLLmMuga%uiummmﬁu LLazgaq@Lfia
1281 16.00 . LYINNU 553.00 LOWNLAUGD 100 UNNNGT
wa=Huwaliiuanasawsuasiiiia 20.00 . Safiofiansan
armnmﬁﬂ%mmwﬂﬁL‘%ﬂﬂﬁwa%mﬁy'mmﬁmgaqmuﬁa
nanfdsinamuefidslaane Suramuaaassanduw i
asfimunlfaanyszanms 4 5 lus

Table 3 uFAIBNINAIINVBITRATNANALAY
FunusvasnIiaasdaneg maaqmmwﬁ"]ﬁy’a 4 A9 WU
ANaTlAILaNa1I 8 INTE S UNIIRDG 32aU 0.05
I@ﬂ@hﬁmmadﬁmﬂﬁmwgaq@Lﬁ’]ﬁ'u 6.792 @3

Comparison of Water Quality of Waterfalls 853
in Phu Ruea National Park

aa@ﬂﬁadﬁummgmqmmwﬁwmLmaiqﬁwﬂ'sﬁuﬁ WU
mﬁ'Lawaaqmmwﬁwmmﬁmwaa:agi’l,mi'm 5-9 789
sannlenn dhandany ihanfuamuts uasianiioiay
fanuguiliuandeelinidyn19aha s2eu 0.05
mmwmjugaq@ﬁaﬁmnﬁumu%uuazﬁwnﬁa:me e
ANMUYUYINY 12.099 LBUAY uaz 7.893 LAUAY a1all
mm@;mmnfmmﬂﬁumu%uﬁslu"l,ﬁs"mﬁunmmzﬁf{hmu
inveafisudranlsusmsinnnisiianaug vinliian
ﬁumw%uﬁmwmjuﬁgondwﬁmné‘u6] MUYV
ATtk wazinagan’ ladnsnanisiadianuyulu
ﬁmﬂlum@qwmmm\imagﬂs:ﬁa 6 uvs 1o vhans
e hanifany shandigwulnad dhendnlwg shan
BI3RITIAUAZ N AN T TP Rl R RPN Twihanlu
Lﬂmqﬂmuum"ma Qﬂizﬁdﬁ\‘l 6 LA ﬁmags:ij 0.73-
8.11 1aug ImUﬁmn“fenmaﬁmﬂ'sm@ugaq@m']ﬁu 8.11
\auig wudwﬁmn’s’amwLﬂuﬁmnﬁaglﬂﬁanmﬂsznau
msfinmsdsainfisanmainfianssueng g Dwinglw
ﬁmni’amwﬁmmwmjugaﬂ'jwﬁmﬂé"u 9 laglumsfinm
ievesudouwiuses Sauandauiiteimdymosia
326U 0.05 ﬂ'waaLL%LLﬂmuaaygdq@]ﬁaﬁmﬂﬁ'smmmm:
Wanfumutu Jennniy 4.448 Dadniudedas uaz
3.920 Jaan5udesns sosasnnldun vandany was
ianield Sanvasudsurinaoswiiy 2.458 Sadn3y
AadnT ua 1.932 Tadnsusodas anudney lumsfidnmn
SnIwavasriatiian wuithiinadeamnnd dlad
panFLanazan i Aadu wazuuafiBslnanesunnua
udLiia@nmnanInaTiaastisiwuinresiied wuin
whavstwwinvias e i nade s DLIVEEY
ANUYH panFLanazanpiin MaLEu uasasudusIuaes
Twsmefianilofuandrsagnefitoddynioaia sey
0.05 I@yﬁﬁwﬁiaﬁuwnﬁqmluﬂﬁaaﬁﬁﬁﬂﬁaav?'imﬁamm:
ﬁﬂviam,ﬁmgaq@ faYinNy 6.845 NadnIuGadag Wz
4.434 SaANTNGA0AAT uATATENYIoNfisNnaTanTle
ﬁﬁaﬂﬁq@whﬁu 2.396 SaAn3udodns (efnwBniwa
$INTHINTRAINAN LAz TRAVBITISMINTINT B9 AE?
(T1 ©i9 T12)



854 Sunanta Natakam et al.

J Sci Technol MSU

Table 4 The surface water quality standards of waterfalls in Phu Ruea National Park

Tourist range Waterfall Surface water type
Low visitor Huai Phai Surface water source type 4
Hin Sam Chan Surface water source type 4
Huai Toei Surface water source type 4
Lead Phob Surface water source type 4
Medium visitor Huai Phai Surface water source type 4
Hin Sam Chan Surface water source type 4
Huai Toei Surface water source type 3
Lead Phob Surface water source type 4
High visitor Huai Phai Surface water source type 5
Hin Sam Chan Surface water source type 5
Huai Toei Surface water source type 5
Lead Phob Surface water source type 5
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