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Lﬁam%'ﬂuLﬁﬂua‘mmwﬁmwumﬁﬁm wuinluuws R SUSu1 TKN, ammonia waz TP 81nndnuwidu 9
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Abstract

This research aims to study the change in water quality in muddy beaches affected by effluents from
the wastewater treatment system of The Royal Initial Environment Research and Development Laem Phak Bia
Project, Phetchaburi Province. Determine the sampling station in the muddy beaches in front of the mangrove
forest by surveying 3 lines perpendicular to the coast, consisting of line R as a reference area that does not
influence the community wastewater treatment system, lines A and B are received effluent from the community
wastewater treatment system., each line has 5 sampling stations. Water samples were collected during the low
tide of the highest tide days in October 2019 (rainy season) and February 2020 (dry season). The results
showed that the water quality of both seasons was in the Seawater quality standards for aquaculture, when
comparing the water quality along with the survey, it was found that TKN, ammonia, and TP in the R line were
higher than the A and B line, at 4.7+1.6, 0.019+0.003 and 0.15+0.03 mg/L, respectively, due to household
water activities that discharged water into a small canal flowing through the community into the mangrove forest
in the R line, unlike the A and B line, which receives effluent from treatment system that is diluted with effluent
and is absorbed by mangrove vegetation before it enters the mangrove forest. When comparing seawater
quality parallel to that of the coast, there was no significant difference (P < 0.05), and when comparing the
water quality in both seasons, it was found that temperature, salinity, EC, TDS, DO, TKN, ammonia, and TP
were significantly different (P < 0.05) with salinity, EC, TDS, TKN, ammonia, and TP in the season. The dry
season is more valuable than the rainy season, the temperature and DO content in the dry season were lower
than in the rainy season due to the effects of seawater and the impact of suspended solids and nutrients from
nearby canals, including organic and inorganic substances from the decomposition of living organisms in

mangrove forests.
Keywords: Water Quality; Laem Phak Bia; Muddy Beach; Seawater
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a =\ a 1 :’ a a v = a 1
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gﬂmﬂﬁmmsiai'u [2-3] LLazguﬁWLﬁﬂmuﬁa HDPE mumé’fumuguﬁﬂma 45 1 TudLNaT Luszaenng 18,5
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Alawas dhanthtaluszuutdaindevestasimsy sdefisiusnlesesas 90 L“}Tﬂgji:uuﬂm”@ﬁ%ﬁmLuu
1iafla (Oxidation ponds) §3117% 5 Ua uazindsiesas 10 Lﬁﬁgi:uuﬁuﬁﬁwﬁ%ﬁw (constructed wetland)
LLazmﬁﬁmadﬁuﬁﬁ (grass filtration) ﬁtnﬁﬂd';uslmyLﬁachuﬂﬁﬂm”@ﬁ'; pszuvLaisudr lnssananyasy
FNN (stabilization pond) agrlummﬁmmgmqmmwﬁwﬁamnﬂaﬂﬁﬂ'@ [4-8] Qﬂﬂdauaq;jv{uﬁﬂwmmu
funihaaslasinsy Sauannuniisvesinithagiandszanm 900-1,000 a3 dusunzia (Avicennia
marina) \Iwlafidu anunuiuin 618 du/ls [6] ihfisanszuutideindsduiniadusinas 4,500 gnmﬂﬁ
LA "megiv’ﬁ'vuﬁﬂwwLaumaaﬂnmLLa:vLmaang'(‘mﬂﬁamﬂiﬂauﬁﬂwﬁwaaﬂﬂmmauﬁmmaﬂfw
dszanm 1.8 Alawuas mﬂqmawﬁ'ﬁmaaﬁﬂﬁdmm:uuﬂm‘"@ﬁﬁLﬁﬂﬁLﬂuﬁﬁ@LLa:ﬁﬂ%mmm@mmiﬁawﬁwqo
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suuInaad [10-11] WaNINHAEIIULREIDIMTVBIUNTNURTUNTILLAY (waterfowl and shorebirds) n31 80
Tha [12-13] LLa:U%LamiLﬂudau%ﬁwaaﬁuﬁﬁuﬁﬂmzﬁuiaﬂ watdg i winaIo1 w1 TrasFa 50
wanansriauszlanuddymaeisgie (14] Addguasiosiusassunatuuna WAIANWTTYI
mmwmmqmmwﬁwﬁvamﬂﬂaﬂm”m{'n?mlqucJu, [4] (AANAY W.M.2562) LATOQUAY (qumw"'uﬁ
W.7.2563) ayﬂummgmmuqmﬁszmﬂﬁﬂﬁamm:uuﬂwﬁ@ﬁwL?rmwmaaqmu pnLInUIu w8 IUDd
WuINARY JAINNIAINIaIIRANTa \ilesaniiniseananied s (Uadsusnn) fiszeuiinan (ﬁﬂﬁn 1.5
LAT) ﬁﬂ’%mmﬁmmmiﬁaﬁnimaﬁu 9 wassuinanUaied 3 (ﬂaﬁ 4) SafUSunaunastaonun [15-16]
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1. MINMABAYALNUAIDES

ﬁmm@@Lﬁmﬁazmsl,uu'%ummmiﬂauﬁmﬁﬁwﬂwmULawuaﬂmdmsﬁnwﬁfﬁ'ﬂLm:w”@um'ﬁmmﬁaw
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500 LAY Usznauads W bl lasuianszuuihdaninifanSeWNunendds (reference site) (R) 311471 1 LD

A Add) v & & o o & a A . . ° A
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w8z B Iﬂm’g@L'%'wéfmwia:LmedmwaUﬂT’mULau 150 LUAT IHLABLLWIRIABATINRLAUA88195 W% 5
gonil H3202909 360 WAT TINHIRNATIWIN 15 §ONT (MWT 1)

2. n'rstﬁnﬁmsi'm@mn'lmi'l

vnmfudegninnzislugisnaimeaingiag 1mﬁamgmm W.61. 2562 (wet period) WazlAah
NNAWUT W.¢1. 2563 (dry period) @nuﬁ;@lﬁuﬁaaﬂ'wﬁﬁmuﬂvﬁ (i 1) lagifiudregnainfisfirnumstiia
nmMsaanuastiafsdl 5 uaziiudatnsimaa Tagldnszuanifiusia (water samplers) dufiumsiiudaaging
ﬁmwgmﬁm‘ﬁamo Uﬁﬁ;ﬁ’aaﬂwaﬁwm’mwmaﬁﬂ‘[wﬁmﬁﬁu (PE) maai’mqmmwﬁwmﬂaumﬁuﬁ laun dn
ANuIuNIAUAZAN9 (pH) aunnd (temperature) A1AANLAY (salinity) wazdvaaudsazansinnanue (total
dissolved solids; TDS) uazthwhdathsluTinnziludasufianmamaaiiveslassmsunandnidoy leun o
auanUsn (BOD), YSunmuasudnuinaasy (SS), ﬂ'%mmvl,uiml,wlugﬂﬁt,ﬂl,ﬁu (Total Kjeldahl Nitrogen;
TKN), luiasn-lulasian (Nitrate-nitrogen), wanluia-lulasian (Ammonia-nitrogen) waz USunmunaawasa
374 (Total phosphorus) LLa:ﬁwmﬁmﬁzﬁ‘ﬁagahs'ﬁamuﬁ%mmgm Standard Method for the Examination
of Water and Wastewater ( American Public Health Association, 2017) [18]

3. MIANzHdaya

ﬁwmﬁmﬁzﬁﬁagmﬂ%ﬂuLﬁﬂuqmmwﬁwmmLwia:@”ﬁﬁqmmwﬁﬂmmammLﬁuﬁﬁawa:mu
szpzmsluumarwuiumodimaa @aammﬂ%ﬂuLﬁuuqmnwwﬁﬂquwuuam@Lm’\‘l lagld Independent t-
test LAz One-way ANOVA @‘fmiﬂmmwﬁwﬁagﬂ SPSS Statistics 26

NAN1329¢

wamiﬁnmqmmwﬁm:mmﬂﬁ'au’%nmmﬂiﬂauﬂ&ﬂungﬂmmzqgLLST@ wudwqmmwﬁwag’lu
mmgmqmmwﬁwmm [20] (A197971 1) wu'jwﬁﬁhqmﬁgﬁmﬁﬂ 30.50.4 °C aadunsauszariads (pH)
7.920.2 @13 Wi (EC) LAY 468904181 pus/cm A214LAN (salinity) LAY 27.240.2 psu. RIBATAIY
anisn (BOD) sanGtanazanstin (DO) Usunmitiatdn (TKN) USunasluiasn-lulasias (nitrate-nitrogen)
Ysunauanlufie-lulasian (@ammonia-nitrogen) WasWasaninua (TP) Usnaasudsazanpintionua (TDS)
wastSunmvasudanaiuans (SS) SUSHIMaR 3.1£0.9 7.8£0.9 3+1.04 0.005+0.001 0.014£0.003 0.11+0.01
37,515+140.4 uaz 215£18.3 mg/L aN&OU

1. ngww (wet period)

Jamnnliady 32.17:0.84 °C, auidunsauaze1siafs 7.97:0.35 EC Lafy 46483+414 psicm
salinity Laﬁlﬂ 23.520.3 psu. i1 BOD DO TKN nitrate-nitrogen ammonia-nitrogen TP TDS lLas SS ﬁﬂ"lmﬁlﬂ
3.4+1.04 8.1+1.8 2.3+0.75 0.003+£0.001 0.016+£0.004 0.12+0.03 37193+334 mg/L LA 190+22.1 QA1 819U
(@971)

1.1 Lﬂ’%‘ﬂ‘uLﬁﬁuqmmwﬁmmLLméi’li'm‘hmu 3 WIRITI2 WUL1 ammonia-nitrogen TP Laz SS &
Anuuanavag1Ilnadany (P<0.05) luuwid13a R (Aui81959) TU5u1% ammonia-nitrogen uaz TP

ANNTUIFIIID A La2 B LaNTay (@137197 1)
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nuwinaasniumpusnama lnaudumihssuulwaindsuosnan

Tassmsdnuisuuaninmndanedouumandiniis suiiloswnanwsesnasng
617100 617800 618500 619200

J

O Y, S, MR A AR T L, LA, S, ot e o s i
I Uomnaty ;

617100 617800

Aasunuduudnual

O amfudhotng wesam 1: 15,000
— dumaheanainyedain 3f°__17°__° 49 90 120
[ vesmdaite

AN 1 FDNRLALA087198US I ANA LA a ke RN T 8L wY 89 LA TINIIANEIILLRT WA FILIAF N

LARNANLTE UL ININNNTZINITANT 8.0 ULARN a.m‘zmﬁ

1.2 Lﬂ%‘ﬂuLﬁuuQmmwi{wmml,mﬂumuﬁ'umﬂﬁwua mnmauﬂwﬂmm,augjml,aﬁiw:ma 150, 510,
870, 1230 WAT 1590 LUAT WU (@mwoﬁ 2) qmmwi{ﬂmmv[ajﬁmwLmﬂ@haamaﬁﬁfﬂéwﬁmv (P>0.05) QTANIW
‘Ii’]ﬁﬂ’nNiﬂﬁLﬁﬂdﬁuluVlﬂ‘i:ﬂ:ﬂ’N

2. QAUAY (dry period)

Jomwgiliade 28,9033 °C, anuiduninuazsiaiy 7.9:0.31 EC 1ady 47.29£0.11 psiem salinity
Lasﬁ 31+0.11 psu. BOD DO TKN nitrate-nitrogen ammonia-nitrogen TP ﬂ%&nmmamﬂlqda:mm{’w%%uﬂ (TDS)
uazUSurniwesudsuuiuany (SS) 1y 2.7+1.3 7.5+0.1 3.941.9 0.009+0.001 0.012+0.002 0.094+0.016,
378374312 uay 237.330.2 mg/L MU&IAL (13197 1)

2.1 Lﬂ%‘ﬂuLﬁﬂuqmmwm{ﬁmmmﬁﬁn wudﬂqmmwi{ﬂﬁ?ﬁ 3 uwad1 729 hidanuuandsatined
wpdaTy (P>0.05) (@97 1)

2.2 Lﬂ%‘ﬂuLﬁUuqmmwﬁwmml,m'*umuﬁ'umﬂﬁmua mmlauﬂﬁmmaug}mmﬁsw:mo 150 LNGT
510 Lu@3 870 tUAT 1,230 LUAT LAY 1590 LUAT WU Qmmwﬁﬁmmmmf\ivl,aiﬁmwmt,mn@mmmﬁ I3l al%aY

(P>0.05) (M 7171 2)
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3. Lﬂ%‘ﬂmﬁwqmmwﬁw 2 ngNa

mnmsﬁﬂwuﬁmﬂ‘%wLﬁﬂuqmmwﬁwﬁ 2 9@n1awuin amnd salinity EC TDS DO TKN
WAz ammonia-nitrogen danuuand1satnalnuiman (P<0.05) lag salinity waz TDS Glm]gua’aﬁ@hmﬂﬂ'jm@
AN

arduazandana

ilasannihfisanszunihdaiige lnaiuthmeeuienunswesiuith 0o was leinsinia
inluunesin anfi Usunmeznaw UATTIADINIIAN 9 98 Y Usznaunufmaiseananuiimaalugisnain
nziadwlnadanluiudith e ean [7-8] LLa:LﬁaﬁﬁmLamaﬂmaaﬂgmﬂiﬂauﬁﬂu%ﬁwﬂwmmau il
qmmwﬁm%nmmﬂimuagﬂummgmqmmwﬁﬁmmﬁi:mwﬁ' 3 fanumanzautiansimnziagsm e
[20]
LLazqmmwﬁ’]ﬁmmlﬂﬁLﬁmﬁ"uNamiﬁﬂmqmmwﬁm%nmm@Iﬂau@?mmmmm“’mﬁuﬂ TIRIOLNTIYI
Tugq9d 2557 [21] lquNmﬁauﬁﬂuLﬁﬂuqmmwﬁmnm:ﬂdwLLmé’mn 3 W UWIE1T29 R Y30
ammonia-nitrogen 18z TP ¥1NNIIULWIEN59 A uaz B 1Enkas (@139 1) iesanlasusninaanases
muwmﬁﬂﬁa%iﬂwﬁﬂmﬁa"l%amuqmuﬁmwnﬁu FuaumauEnds ﬁu"lﬁ%’uﬁwﬁumn@mué’aﬂa'm,m:"l,m
sangnialaaulasays insgaulngunnfanssunssnarsluasiion Gefimsdsznevlulasianuas
WasWasaiudaulng [22-23] Usznaunuusiamadadwiaoaniaznialaawinswaniaznan gad
g38uN3Suazafiunidans g ¥iU0w AIRWSINY ammonia-nitrogen was TP JU5unmannnin uwadria A
uaz B Lﬁnﬁaﬂu’%nmﬁfuﬁ%‘uﬁﬂﬁammwuﬂaﬂm‘“@ﬁwLﬁﬁq‘jwumaﬂmamﬂmauﬁmﬁm ifisannatia
"lmaau;jv’ﬁyuﬁﬂwmLauLLazﬂWmLauﬁmsgwﬁ'um@;m‘m‘smd'rf:mamuﬁauvlmamgjmmiﬂau [7-8] 8% SS
Tuuu2d13529 B 91nn31uwd A uas R 1andas suiilasunandniwavesnizuminusinamialaaueiumiin
Tassnsunandmdsy dnslnaniwdumfniuaslnaiuninnie leiiasnawmaniiaduiLas [5, 24]
LAZUIIBLLIENTIY B E]%ilﬂﬁﬁu%ﬁamgLLa@ﬁﬂ%l;Vl’]{lﬁﬂlﬁ ﬁm:ﬂaumnﬂaaaaazjmﬂiﬂauma@nm 91T
ss annusmiu 9 WaSsuifsuamuszeemaluwwirwutiusdinzia mﬂmauﬂwmmau;jmmﬁ
J28ENN9 150, 510, 870, 1,230 WA 1,590 LUAT wu'j'lqmmwﬁﬂumiazs:mmoﬁmminﬁlﬁmﬁu lasgonnd
L8z BOD luu’%nmlna”mﬂcTwauﬂ’rmmauﬁﬂ%mmg@n'j%ﬁmLﬁﬂﬁas iosandnziaduwlutrafissfoting
‘m@ﬂﬂauvl,@i”%‘uwﬁ'amuﬂ's'm%ammLLaamﬁmﬁriauﬁmzmﬁuﬁaﬁmnﬁauamuayluaufiaﬁﬁmaifuﬁmm@
Taau ﬁwlﬁﬁm’%nmf‘?l,é]”%‘uw6311\1'1um’]m”aul,ﬁm‘fuﬁaﬁﬂﬁﬁ']ﬁqmwgﬁﬁ'gaﬂ'j']Lﬁnﬁaﬁ wazdanulnfidsany
’Luu?nméwﬂwwauuuﬁmqmﬂﬁﬁagﬁ 30.25-30.5 °C (A13719912) [25] VsiiienniudUSunos BOD GELER!
Lﬁﬂﬁamm:@iama@auLfian]"wajmm H89971NU5 0 U89 a laawd uuna I NT IR NOWLAZENTIUNTE
Avuauyszneunulesuanswaesinfisannszuutindaindssevinlwusinmild Bob gindaniay
snusamnsnnmedimziadnsiieansvasuisimeaiasei v BOD anas [7-8, 24, 27] &% DO USLImslng
Authmeewunninantesussdavinsasnanmedsezanadantions 6’1‘}\1ﬁ@hlﬂﬁlﬁmﬁ'uwaqmmwﬁm‘%nm

malaaudruawnaunniisy lull 2547 5]
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@1319% 1 gunwihandatiaiufouazgunnimaa vinwmalaausaslasnsunavdnidsy lung

HulaznQuUad (mean + S.D., n=5)

N1A3IFIH AN nqdu qguﬁ'\i
qmmw v
AuAN P wng H1A3ZI%
W19 WINIUa . .

N . n3 . e ua ABNIN Line Line Line AR Line Line Line o4
LD v yua o o E A Allaag
ITUIYW vrua winzia R A B ay R A B

i nqdw .
na* qguaa
L &y, 3249 3219 3185 3217 2902 28.86 28.84 2891+
Temp Winawly
- 29.7 30.5 - +0.  0.85 078 +0.84 052 #0.20 0.22 0.33
(°C) L 1
933 a a a a a
7.98+ 7.95+ 7.85+ 7.97+ 7.7+ 7.95¢ 7.85+  7.86%
pH 5.5-9 8.9 9 7-8.5
0.3 0.4° 04°  04° 04 04 0.4° 0.37
Salini TaiiAin 234+ 235+ 235+ 235+ 31:0. 31:0 31#0.  310.1
alinity
- 0.3 0.4 10% V84 0.2 0.2 0.3 0.3 12 2 12
(psu) o
ﬂ’]@]’]qﬂ
DO littewnin 848+ 7.81x 8.04r 811+ 7.60+ 7.56+ 7.48% 7.54%
- 46 9
(mglL) 4 1.12 1.8 25° 178 009 006 017 0.12
BOD . 381+ 335+ 3.04+ 34#1 323+ 137+ 280 247+
laiiAin 20 6.3 12.6 -
(mglL) 1070 077° 1317 04  084° 1.22° 143 1.37
TKN - o6 282+ 218+ 1.82+ 227+ 47#1 381 27+1  3.71%
(mglL) ’ ’ 0.87° 05 053 075 & 9 3 1.70
Nitrate- Lih 0.003 0.003 0.003 0.003 0.008 0009 0.009 0.009+
AN
nitrogen - 0.013 0.001 0,060 +0.00 #0.00 +0.00 #0.00 +0.00 +0.00 +0.00  0.001
(mglL) ' 12 12 12 1 12 2 12
Ammoni 0.019 0.017 0013 0.016 001+ 001+ 001  0.01+
a- Taiifin +0.00 $0.00 +0.00 #0.00 0.002 0.001 0.002  0.002
- 0.317 0.001
nitrogen 0.100 3 2% 3 4 a a @
(mg/L)
Total-P . 015+ 012+ 010+ 0.12+ 0.09+ 0.1:x0 0.11% 0.1+
Taiifin 2 0.16 0.48 - )
(mglL) 0.03* 0.01* 001° 003 002° .01° 0.02° 0.02
172+ 190.8  207.5 248+ 2276 241+
S . 190+ 239.02+
1aifin 30 72 72 - 1872 173  +16.5 4436 112  26.02
(mg/L) . b b 221 . . . 30
3714 3724 3719 3782
DS 37200 3783 3786  37837%
- 554 554 - 035 0£38  3#33 014
(mglL) o +334° v A . 0+67°  0+89° 99

WANULAG: BNHINBIBINGY a, b uaz ab Lumisedwunngy daronusdan

JnpdAnIrianIzauRE&IAw 0.05

* WNAIPIUMILANMITZLNSINAINN U UALFITINYITUTY
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@13191 2 Qunwihauuwswwiumediinamalaausadlasimunavindey lunaduuaznguds

(mean = S.D., n=3)

AAIZIN narw BIIEN
W11 - -
- . AN A an
NADY v 150 510 870 1230 1590 a 150 510 870 1230 1590 a4
wnzia aas ma
oo 33.1 28.77 28.83 29.13 29.15 28.65
Temp RTEGTINEY 32.8t0 31.6% 32.0t 31.3t 322+ 28.91
- 0.6 +0.23 +0.25 +0.25 +0.48 +0.22
(°C) LN 1 - .64° 0.35° 0.48% 0.20° 0.84 s . s . s +0.33
8.16
8.25+0 8.19t 7.34+ 791+ 7.97+ 8.06% 8.10+ 7.43+ 8.12+ 7.57+ 8.36%
pH 7-8.5 0.0
. .08° 0.03° 0.09% 0.17 0.35 0.04° 0.02* 0.24° 0.01% 0.49° 0.37
Taiifin
23.0 30.93
Salinity 10% 0.0 23.5t0 23.8t 23.5+ 238t 2352 31.0 30.9+ 30.9+ 31.0 0.03 30.96
0. 0.
(psu) VoI & 15° 0.03? 0.03* 0.05° +0.28 0.06° 0.05% 0.08° 0? . +0.07
ﬁwgm
. . 970
DO laistaenin 0.2 9.91+1 8.26+ 6.65+ 6.03+ 8.11+ 7.49% 7.67+ 7.60+ 7.48+ 7.49+  7.55+
+0.
(mg/L) 4 - 28 0.5% 0.8% 1.2° 1.8 0.2° 0.1% 0.1% 0.1% 0.1? 0.1
4.30
BOD 05 41040 3.85% 2.65+ 210+ 3.40+ 3.0%0. 1.67¢ 2.67+ 2.72+ 228+ 247+
- +0.
(mg/L) & 42 12 0.0% 0.8% 1.0 9? 0.9% 2.6° 2.2% 0.6 1.4
TKN 2.5¢ 1.53+0 2.03.+x 227+ 3.03t 227+ 233t 2.33+ 4.73t 517+ 3.97+ 3.71%
(mg/L) 0* .23° 0.80° 0.47% 1.07% 0.75 1.62° 0.81% 2.25% 1.12% 0.40° 1.70
0.00
Nitrate- LA ) 0.002+ 0.004 0.003 0.004 0.003 0.009 0.008 0.009 0.008 0.008 0.009
ALK +
nitrogen 0.000 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 £0.00
0.060 0.00
(mg/L) 3? 18 12 18 1 18 12 1?2 2° 2° 1
16
Ammoni 0.01
R 0.017 0.014 0.017 0.016  0.011 0.013 0.012 0.013 0.013 0.013
a- Taiifin 6+  0.017+
+0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00
nitrogen 0.100 0.00  0.006%
18 2° 3° 4 18 2° 18 2° 3 2
(mg/L) 6°
0.1
0.136 0.124 0.114 0.124  0.091 0.097 0.079 0.103 0.113  0.096
Total-P 7+ 0.128+
- +0.05 +0.01 +0.01 +0.02 +0.00 +0.00 +0.01 +0.01 +0.02 +0.01
(mg/l) 0.02  0.022°
08 3 8? 5% 6 9? 97 8® 97 5% 7
SS 184+ 199+2 178+8 185+3 2058 190+ 2515 26013 223+2 235+2 228+1 239+
(mg/l) 33° 12 a 2 a 22 12 12 3 12 0 30
3663 3719
TDS 3458 37133 37467 37217 37517 3433 37967 37817 37733 37850 37817 3783
- + +
(mgll) . +153°  +76° +29° +29° . +58° £76° 115" #50°°  £29° 7499

WINELAG: BNMINBIBINAH a, b Uaz ab Lunveduunngs Mamdnwdns ueashilanuuanediiadng

JupdAgnsianIzauRp&IAn 0.05
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lquuﬁdLfianﬁmuLﬁﬂuqmmwﬁﬂmmi:‘mdwLLmﬁﬁw 3 U2 wuInUSanm SS uaz TKN luuun
#1779 R (U81984) Aengandumdnsa A uaz B Llanvae dasanuwdima R Indidssnuaasssswna
LLava@T%'uﬁﬁﬁdqmuﬁmwzLﬁuLLaﬂwaaaﬂtj%wmiﬂauimﬂ@id FIRUUWIENTIA A waz B Alesusihannetina
inssuas lnaruiuithmeas v lvhmsasdmsiieluussuneionmsisnsaesimeaslugionm
ﬁfwmmﬁfugaq@ Iudaumaonwsl,ﬂ%'yuLﬁsummzyzmaluummmuﬁ'ﬁmﬂﬁT@ﬂtLaLﬁaunﬂWWiﬁﬁma%ﬁ@hvlu'
Lﬁummgmqmmwﬁ’]mmﬂszmﬂﬁ 3 ludumsimnzidssaftiimeds [20] Lﬂuﬁé'qquw TP fienAaudng
68 (@519 2) lapdaiads 0.096+0.017mg/l Liiasunandninazasiiannaassdusamsialduazmsazay
aasnasaluin UsznaunuuSnamalaawduundinuacnawsasarsdunisuazasaiunis lasams TP
ﬁmiﬁaﬂi:msmnmnau‘tuﬁnﬁwmm%uﬁaUﬂﬁmmzmmaﬁw (5, 22-23]

Lfiav‘hmil,ﬂ%'wLﬁﬂuqmmwﬁﬁﬁg\a 2 ngma usaslsiiiuda salinity uaz TDS lunquiadidruinninng
A1) Lﬁaamnlur}gLLﬁaﬂ%mmﬁwm‘ﬁ'vlmmg'm:mmUﬁaﬂ%mmﬁaUniﬁoﬁﬂﬁs:ﬁumﬁmﬁwaaﬁwmnnﬁw
LﬁﬂﬁamJizﬂauﬁ'ulmﬁauuﬂiﬂﬂu-qumw”ufl,ﬂwﬁaaﬁlﬁmzm%mgamumﬁﬂﬁw”@wwmaﬁm:Laﬁnﬂmﬂuaﬂ
i luiud SfiaLﬂuﬁ’muaﬁﬁmwLﬁugaﬂhvlml,%mwauﬁ'umaﬁﬁ@u‘%nmmgﬁaﬂ%mmmﬂ oA
GRREYCEGRT A el N Bsnnuifudanudunuiiu TDS Aiffesdusznevrasmstsznanes 9 lasvauds
szangihfigsnadasanuiduuazam s Wi 1w Ty (Na*) ez asalsd (CF) Wndu wwdonto TKN
L8z ammonia-nitrogen lATUENTWAIINIITUVIRABLUATTI0IMITIMNARS INALABITINAIT A TBUNTS
wazssafunIsAvnmMsdesasumnFeffialutnmeian Sn‘ﬁyﬂquNuﬁﬂ’%mmﬁﬂmmnn'jmgLLST@
TCHEHRLN SLERVRFHRL AT 5\1Lﬁﬂmﬂ%‘amwaamqmmiﬁﬂﬁqguﬁaﬁﬂ%mmr@mmiﬁmnﬂh [22]
uwegamgiuazunm DO luQ@LLﬁofuﬁmﬁaﬂn'iﬂquslul,ﬁadmmﬁuéﬁaﬂ'wlumu%ﬂ LﬂuﬁaaﬁQMMQﬁlu
mmmm:aans’ELaua@@‘%mﬂuna’mmaﬁumnmwgj@]awaam‘:mumié’amﬁ:ﬁum ﬁaﬁﬂﬁqmﬁgﬁmaaﬁﬂ
mmua:aaﬂ%mua:mUﬁﬂquuﬁwﬁﬂﬂdﬂqut\luﬁﬁmnﬁmﬁash:uﬁwmmiumamhmwm:qmwgﬁmmﬁwﬁ
MInuLlIaugmnnivesaInie LLa:sLqu]sJuﬁﬁa]ﬁ'wauauLLa:ﬂﬁluLﬂum'ﬁLawmmmi’njmmiwﬁ'ﬂﬁ
aaﬂ%wua:awﬁwﬁmgﬂ

ﬂb\iﬁ?u@]‘mn’lwﬁﬂﬂuamﬂEJB:]LGU%L’Jm%ﬁ@Iﬂauﬁ{Uﬁﬁﬁd‘ﬂﬁﬂﬂE]'ﬂ’]‘lj’@‘liﬂLﬁﬂ“l!&l“ﬁ%‘l]aﬂﬂ‘idﬂﬂiﬁmﬁ?ﬁ'ﬂ
LA WAI AL AT a LR NANLD B8 Wila s U N WIS TS LUWTIYI lquNuLLa:qQLLﬁaﬁqmmwﬁwaglu
mmgmqmmwi{'lmmﬂizmwﬁ 3 [20] Sﬂ%wamnﬁwﬁamm:uumﬁ@ﬁﬂLﬁmjaa’gwﬁmfudwa@iaqmmwﬁﬁ
nzaluusiamnalaandwninlassmsunswdnidoy Wsadntaowiniu Jesedvnlddnswaouudsdudu
qmmwﬁ'}mﬂmjma’mﬂaaaﬁsmma WazINTINYDIN Y ﬁmﬁa:dma@iaqmmwﬁ’m:mu@idmmﬁm
Sntesuszlifnaiodefeditiausinamalaan v ldmalasuusnmlassmsunaadnidosmansoduunsedi
atjorduvaIFaTninGu WREIaNMIsBIBNIN TInisannuisznauandwasauluriosdudaly
naanvINdszne

mu’?ﬁ'sf?l@‘f%’unummﬁuagmmﬁaamuﬁua:m%adﬁaéw%’umiﬁﬂm nlasansAneidn

LRZWAIMIFILIAR DN LARNENL Do W D INIINNTEINTINS aﬁ'wi'mwmuﬁ'

LNAID9DI

[1] Chunkao, K., Klomjek, P., Nimpee, C., and Thepphituk, S. (2000). Limiting factor in lagoon treatment
system. In Proceeding of science research report on solid waste and lagoon treatment. Bangkok:

Royal Laem Pak Bia Environmental Research and Development Project.

9 | Article 251599



MIFTURINBIABAIHATUNIA L3a (F1p13nsreaasuazinalulad) 191 15 atuil 30 nsngrau-5wITAN 2566

[2] Jinjaluk, T. (2014). Water balance in oxidation pond system at the king's royally initiated Laem
Phak Bia environmental research and development project, Phetchaburi province [Unpublished
master’s thesis]. Kasetsart University.

[3] Srichomphu, S. (2015). Influences of winter insolation on growth cyanobacteria in oxidation
ponds for community wastewater treatment at Royal LERD Project Site in Phetchaburi Province
Thailand [Unpublished master’s thesis]. Kasetsart University.

[4] Pollution Control Department. (2010). Standards control wastewater from the collective wastewater
treatment system of the community. Ministry of Natural Resources and Environment.
Document No.127/2010.

[5] khowhit, S. (2016). Influencing of treated domestic effluent on ecological niche, growth and
life cycle of hard clams (Meretrix spp.) [Unpublished doctoral dissertation]. Kasetsart University.

[6] Jitthaisong, O. (2012). Determinatiion of effluent effects on the growth and phenology of
mangrove forest at The King's Royally Initiated Laem Phak Bia Environmental Research and
Development Project Ban Laem district, Phetchaburi province [Unpublished doctoral dissertation].
Kasetsart University.

[7] Boontongmai, T. (2020). Effect of effluent from the community wastewater treatment system
for population and distribution of episesarma versicolor, E. mederi, and E. singaporensis in
mangrove forest front of King's Intitiative Laem Pak Bia Environmental Research and
Development Project [Unpublished master’s thesis]. Kasetsart University.

[8] Thowsakul, C. (2020). Effect of effluent from the community wastewater treatment system for
diversity and density of benthos in mangrove forest, front of the King's Royally Initiated Laem
Pak Bia Environmental Research and Development Project, Laem Phak Bia sub-district, Ban
Laem district, Phetchaburi province [Unpublished master’s thesis]. Kasetsart University.

[9] khowhit, S., and Chunkao, K. (2016). Influence of Treated Domestic Effluent on Value of
Economically Important Macrobenthic Fauna in the New Mudflat Areas of Laem Phak Bia: The
King’s Royally Initiated Laem Phak Bia Environmental Research and Development Project,
Phetchaburi Province. Area Based Development Research Journal, 8(4), 84-96.

[10] Thongsanti, R. (2012). Harvesting value of aquatic resources in self-recovering mangrove forest
environment in the King's Royally Initiated Leam Phak Bia Environmental Research and Development
Project [Unpublished master’s thesis]. Kasetsart University.

[11] Khowhit, S., Inkapatanakul, W., Phewnil, O., Boutson, A., and Chunkao K. (2014). The Coastal
Water Quality Change by Effluent Discharging from Phetchaburi Municipal Wastewater
Treatment System: The King’s Royally Initiated Environmental Research and Development
Project, Phetchaburi province, Thailand. Environment and Natural Resources Journal, 12(2),
58-65.

[12] Dampin, N. (2019). Ecological of coastal birds, Ban Laem district, Phetchaburi province. Faculty of
Environment. Bangkok: Kasetsart University.

[13] Round, Philip. D., Kongtong, W., Narangsri, W., and Sutibut, S. (2008). Birds of Laem Phak Bia.
Bangkok: Chaipattana Foundation.

10 | Article 251599



MIFTURINBIABAIHATUNIA L3a (F1p13nsreaasuazinalulad) 191 15 atuil 30 nsngrau-5wITAN 2566

[14] Wang, Y., Healy, T., Members of SCOR Working Group 106., Augustinus, P., Baba, M., Bao, C.,
Augustinus, P., Baba, M., Flemming B., Fortes M., Han, M., Marone, E., Mehta, A. Ke, X., Kirby,
R., Kjerfve, B., Novelli, Y. S., and Wolanski, E. (2002). Chapter One Research issues of muddy
coasts. In T. Healy, Y. Wang, and J.-A. Healy (Eds.), Muddy Coasts of the World Processes,
Deposits and function (pp. 1-8). Elsevier.

[15] Dampin, N. (2011). Stocking density model of oreochromis niloticus in oxidation pond, Royal Leam Pak
Bia Environmental and Development Project, Phetchaburi province [Unpublished doctoral
dissertation]. Kasetsart University.

[16] Sangvichien, N., Chunkao K., and Dampin, N. (2018). Variation of Species Diversity, Density of
Phytoplankton and Water Qualities inCommunity Wastewater Treatment System at The King’s
Royally Initiated Laem Phak Bia Environmental Research and Development Project, Phetchaburi
Province. Burapha Science Journal, 24(1), 79-91.

[17] Inthachak, T. (2015). Influences on winter phytoplankton bloom due to water quality in treating
community wastewater ponds through nature by nature process [Unpublished master’s thesis].
Kasetsart University.

[18] American Public Health Association. (2017). Standard Methods for the Examination of Water and
Wastewater (23th Edition). American Public Health Association, American Water Works Association,
and Water Environment Federation. Washington, DC.

[19] LERD Project. (2019). Annual Report on The King’s Initiative Laem Phak Bia Environmental
Research and Development Project (LERD), LaemPhak Bia sub-district, Ban Laem District,
Petchaburi Province. Thailand.

[20] Pollution Control Department. (2021). Standards quality sea water. Ministry of Natural Resources
and Environment. Document No. 138/2021.

[21] Khowhit, S., Chunkao, K., Inkapatanakul, W., Phewnil, O., Boutson, A., and Budda, E. (2015).
Species Diversity of Phytoplankton and Relationship with Water Quality at Coastal area of Laem
Phak Bia: The King's Royally Initiated Laem Phak Bia Environmental Research and Development
Project, Phetchaburi Province. KMUTT Research and Development Journal, 38(2), 167-179.

[22] Budnumpetch, T. (1999). Carrying capacity of Petchaburi River for nitrate and phosphate from the
untreated effluent of the Petchaburi municipal wastewater [Unpublished master’s thesis]. Kasetsart
University.

[23] Menasveta, P. (1993). Water Resources and Pollution Problems. 8. Bangkok: Chulalongkorn University.

[24] Boutson, A. (2000). Tidal currents sedimentation and some physical properties of surface water
at coastal area of the Laem Pak Bia, Ampoe Ban Laem, Phetchaburi province [Unpublished master’s
thesis]. Kasetsart University.

[25] Buranapratheprat, A. (2008). Circulation in the Upper Gulf of Thailand. Burapha Sci. J, 13(1), 75-83.

11 | Article 251599



