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Abstract:

The physical and chemical characteristics of well and
groundwater at Soukhuma District of Champasack Province started in
dry and rainy season. It’s collected 5 sampling point each point was 3
replications. Which the water samples contained in a 1500 ml bottle
with 2-3 drops of sulfuric acid and nitric acid then soak into ice bucket
to preserved its original characteristics. After that, filter sample from
the field into a beaker with filter paper and pour into a vial for
examined by 8 parameters: Acidity-Base (pH) by using a pH meter
SD300pH, Electrical Conductivity (EC) by using a Conductivity meter
AL20Con and Total Alkalinity, Calcium (Ca®"), Manganese (Mn>"),
Sulfate (SO,™), Sulfide (S") and Ferrous II ion (Fe*") by using a Photo
meter MD600.

The research result founded that: In the dry season, pH value of
well is lower than the standard value at almost all points, Manganese of
well at T2 is higher than the standard value, Sulfide of well at T1 is
higher than the standard value, for EC, Calcium, Sulfate and Ferrous II
ion are all standard. pH of well in rainy season is lower than the
standard value at almost all points (for other parameters are within the
standard at all point). pH of groundwater in dry season at T3 is lower
than the standard value, EC of groundwater at T1 and T5 is higher than
the standard value, Total Alkalinity of groundwater at T4 is higher than
the standard value, Calcium and manganese of groundwater at TS is
higher than the standard value. for Sulfate, Sulfide and Ferrous II ion
are all standard. In the rainy season, pH value of groundwater at T1, T2
and T3 is lower than the standard value, EC of groundwater at T1 is
higher than the standard value, Total Alkalinity of groundwater at T4 is
higher than the standard value, Sulfate of groundwater at T1 and TS5 is
higher than the standard value, Sulfide of groundwater at T1 is higher
than the standard value. For Calcium, Manganese and Ferrous II ion are
all standard. In conclusion, the wells and the groundwater have not yet
passed the national environment standards. Since it was contaminated
with chemicals and posed a risk to the health safety of people in the
areas. However, this research is only a basic.

Keyword: Well, Groundwater, Physical characteristicc Chemical
characteristic
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pinen (Sncdutiuamn, dwgeutld, Hwge
pacgde war dawlwucdy covdumuuinns
19V), S0ud3: Sulfate, Sulfide «Qz Ferrous II
ion lug TurnuunnsnIvNIN (F1n31u
VIOnInnz Jud, §jmuéuwwmeufm ($~ P
Scondew, 2009).

WarqBu pH 2998un d8mwain, Hu
920778 war geuiole Jaidinddnuinngniy
(OncSu dwtuncdy car H1udn coud Tuny
in0sn), EC ddiuqin Jaigindiniuinny
1w (Sncdutiugeuitd, diugeuiis, Jiu
Ywuediy cay Hrwdn OV TunuLINnE YY),
Total Alkalinity Qﬁﬂutwucéj JagIndiniuin
nznw (BncSutiuann, geuild, dwgenie
waz Uwin coud unuuinnznav), Sulfate €
U110 «az J1udn J01g9ndnuinnsniy
(EncSutmugieunlé, Hwgeuals was Jwlwy
Céj cOué Tuenuuannenw), Sulfide €010
Benginaiarunnsniv (Sncsudawgenild,
twgeuohe, Hwlwu) car diwdn covdtu
(NUUINNETIY), J0UD3: Calcium, Manganese
g Ferrous IT ion cJug) TumuLnnenIuyn0
. (30n9wwidn Jonzlud, §3NWSU wransy

91 war §jcondswy, 2009). Ynugoutundo
(iuon: guzwwiiciugsugiyBazuugalgy
Wubuedy Hruann, H1dn cay ﬁmiwméj.
(939N Jaudgniotuceons8n was D
ntntsiunSid luneeSn deufivfiviidy
fiutngdeeIdu way nugsmisfiogsjusnins
SnuBnindesdu s ubudusndoy.

nudtaze) 1330 24 (2002) THENA
e Snzgurnutwintuimdadosazulan
Uzennte disysunmsuiivindudadocsiv Sude:
pH «Qx SOz~ ccbuﬁaawasnésjﬁmﬁ%ju
nJUlaNIuSteee)fiu. Foud1: Fe?t Jaowuwnn
M3fiucieuyYN0 1z JOI19INdILINNET U
€mIZI0.

iU tguuesey (2010)  thdcarznay
O3mwuioniauznutwini Hazddnga: Sl
(093 FImSouzasudsfiu dzinatn Dudr: pH
tHenguiiuniwStezesfiveludaigino.

9180 J99znd13 (2011) OSarzguEwY
Hauinm ey Yeiadu O3oudrigsig1iimsn
2uysS Jzinntn Dudl: pH Jaowwsen asnu
nw3tezefiu catindvuInny, EC Snou
290099NuN1W3te2990Y way Jainumy
L0021

nuStazey 302013 Bauen (2015) Hi&n
SUTIQUUSWIU €Y avingenuduidieugsyin
Ta0uwIg TudAcouLEMISNEYILAVLISIOU
Jenntn (iudr: pH ; S02™ waz Fe?t Daoiu
onanfiunIuiundiStegefiv (39 tuiiu Fe?+
cLUJOIYINDUANULINNET .

wnwsY s (2015) WESnaguzwius
vinntudufitauoeguiin Gadueilnedd
(o3 39mSnglusigznil Jrinaty duda:
pH s EC (Jsusunjutlaiiuniudtagsify
cUudaorugenansjNuidusouyIey, J0Ud1:
Fe?* wlulangind wod luenuuinnzn .

MUSta293 1sIAV1 918D (2017) tHEN
SOULLUNNELWIU2IIINIERCE9IT iU
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mejﬁmuujwmu DudI: SO way Fe?t D
0210880697 Az JadudnuNunNIudta29)
AucRsunnan Bydiudadisg uenuuannn .

NWAt9299 Mohamed (2019) tdUzclu
noIuLIzdueefatuddunudstunlucen
fjuyscijquincilisesjuzinniu (fud: pH
Denggnomiudtaege)fiv waz S0~ Jaidnds
Mudtezeltu whdE TunuuInnznIuEdIZIN
Hn1Dard, gouor: Ca?*, Fe?* gay Mn?t 0
021U890699 Ay JahudRununNIudtge)
AucAisuynan.

5. g )

PNPUNIWAVAIISTY I1UI0LPUINDT:
pH 11879 axqudy Degeiauginol azqiy, EC
$1819 avqud) DargeaugInol axqlly, Total
Alkalinity $1813  azoudy Darmzauginds
QzQfu, Calcium 17873 azqud) Dargudug)
nd1 axqfly, Manganese 19813 azQudy Ja
F21AUgINd1 AxQily, Sulfate 11317 2zQud]
Bénawauginot axqly, Sulfide 11373 axquds
J6122a0g9n91 2£QEy «z Ferrous 1T ion 9
%19 avqudy Ja19eiaunmndr azQly. doud:
pH $ut010 azgudy Jargzduginds azqiy,
EC fuiniu A0y JO1geaugIndl azQuy,
Total Alkalinity 01010 azqudy Sengzcaus
nd1 22Qly, Calcium Y00 Axgudy Do
F2AUFINDT A¥QUY, Manganese VIUINIY
azqudy Jengdstindl axqly, Sulfate Hau1
01U avqudy Jargz@utindt azqfy, Sulfide
HauI0w Qzqud] Jengzaunind 2zl cay
Ferrous II ion 10107 QxQudy Ja1gzidusgy
nd1 AzQilu. éjcnmcﬁﬁuéﬂ' $1&19 war DN
01990 VWAL H10GWNIUNVLINNLT Y
(3301 B3ngzurduideugegninnd way Saow
ajjmaawU90‘cwmﬂjmugeuw’nueejuva’ngu‘tu
Syceniiynio. mj&hj“innmumummnnasajaju
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2013-2014 cé’jz')'lglzwﬂumu‘ﬁnw@i‘juccbnugm
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bor ey,
6. SB0uty
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o

wggnyBudzingafivwingauio naziiniy

aztDosunilony Sweiddudiassuingey

w3IEnJo.

7. @1zeula (Qeydldidi)
22guladudiigiuiddsznivasoyuiiy

niudundi8tanl annefuiionsua

Snzu1g10 car (Anlulagumigin, negoy

Snze110 €Az (BNTUlag, azfinlainiuiani:

44131211616. T 2013.

8. (enea1s138)

n¥goIBuLLeINeUNIULgIN (A FJnondu.
(2019). &8n3gd1touniuduasIta Ay,
UZOaUYDJ0JY V. IUU Q9.

AWOWSV ASUIR, FHVYI (DijwI €z UM N9
o, (2015). @uzwﬂuﬁﬂmmw‘tmenﬁum"’
Owouggdadan dduauing Sl
ndneliusigrl Urinnty. 9121331
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usmidnzaatasingsiingdusigenal,
Jzinnton.

9180 539013, 218U LB, JUNS 2V
093, (NSN 38U €L Y5V 90U
wew. (2554). NStarzaULLIWNIVINIY
w2y Diohndy OScoududi§sizr 39m30

LAl

SUYS Yz, azusSunryINgy (ay
gjccanﬁeu, Usm1dnz gl tanig0g10,
Snzara0dsiz), uys, Uzt
FiiinyuwdndonzSud, Sinwsuuzeaneuts
(2009).

2734/2U8-9311, ULO9UY0J0I) .

(€ JJcondsu. zduanid

LU tguuege). (2553). MmuddmauInaniy
aurwIwvwInIy Srldicds) ImSnusasy
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g3 fisySsu. (2558). YN (groundwater):
whitisey. NUIWOSNWSZANIL 3 &
{in3w3gmnu. Ny Jeannin.

FiinguuidnidoneJud, Sgmusuuseineua
tay Swondeu.  (2009). Kzducand
2734/3U8-98U8, UOsuy0I0JIIN.

1330 g20. (2545). 108N 1T Sarzau
wwHwnwuim3ndogzylan vzmn
t (lisusunufiuidudboceiu. avus
dNzL1R10 €Ay (Gntulag, grnusigy
Bodiyudni.
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A 1801, €883 39073 €z 91910 Acduld.

(2010). NIWIINSLULNIUEN (AT 1179
(ad2930Iw101. J0180UIUSUUZIVL

Q

8 12wl windgunlgin azuy

J

°

SNZYIFIN NIULZIN ULtIDNLUI LN
210.

U0U sjudanzul €ay (guedn (auaalo.
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(Y, e, sl 60-64.
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, S1Egeutauzetn. vl 350.

Is83171 918700, 21351 VWU 1z s Suo.
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291Ny, Jznatn. olan 2-3.

S0gz0rg Dauen. (2015). QuuswI €z el
eognuduisugeittEduutudSou
UemSnzar tauzisgou =i,

Mohamed, A.K. (2019). dzchunoilouizdu

2o3nMAGudSuniudStunlueadigu g

(390 wancoliegs W=, E3S Web of

Conferences 81, 01006 (2019) WREM.

Vanderwal, A. (2010).  Understanding
Groundwater and Wells in Manual
Drilling. Publish by Practica Foundation,
second Edition.

MNA 1: Ygunjuainoiuusi80-ws (pH) 29317873 - U010 1tueizn azQud) 1 azQuy tou

180112219 ANOVA

pH of Well pH of Groundwater )
Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season

T1 6.80+0.10a 564+ 001la 6.90 £0.02 ¢ 6.24+0.01b 6.5-8.5

T2 488 +0.01d 480+ 0.10e 740+ 0.01a 536+0.01d 6.5-8.5

T3 470 £0.00e 492+0.01d 562+ 0.01le 565+ 0.01c 6.5-8.5

T4 528+ 0.03¢ 5.01+0.00c 7.12+0.01b 6.87+0.01a 6.5-8.5

T5 571+0.02b 522+0.01b 6.841+0.01d 6.85+0.01a 6.5-8.5

F-test * * sk *%

C.V. (%) 0.87 0.89 0.17 0.16

* = JnownruniydgsHo lwastuaoiuBeniu 95 % (P < 0.05)

** = Jnorumisniydwge §o luazunaiuEetiu 99 % (P < 0.01)
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MmN 2: Ugunguaasnatwia (Electric Conductivity) 29301839 - U0 TUCARZIN §0IREQES)

1z AUy 1uT8mnza13 ANOVA

Electric Conductivity of Well Electric Conductivity of Groundwater

Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 140.10 £ 0.26 b 27204+ 0.10b 1+050d 1+050e <1000
T2 14480+ 1.30a 19.30 +£0.00 e 568 £0.50 b 223+£0.50d <1000
T3 5330+ 0.44d 2330+ 0.10c¢ 226 +£0.30c 226 +£0.20c <1000
T4 2350+ 0.10e 22.60+0.20d 941+ 0.89a 829+ 0.26a <1000
Ts 69.80 £0.10 ¢ 5590+ 0.20a 2+035d 249+0.20b <1000
F-test * % kk kk
C.V. (%) 0.73 0.46 0.14 0.09

* = Jnownroniydug:[o lwastuaoiuBeniu 95 % (P < 0.05)

** = Dpnorumiunnéwgs B8 wardvaorudeu 99 % (P < 0.01)
002190 3: YFunguananzigRou (Total Alkalinity) 29919599 - Vw10 1WTUEOREIN §DIREQUNT (R
QU InaZmInea1) ANOVA

Total Alkalinity of Well Total Alkalinity of Groundwater

Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 170+ 2.00a 52+1.00a 143 +£0.26 ¢ 334+ 0.10b 500
T2 50+ 0.50c 324+040d 210+ 0.30b 117 +£0.20e 500
T3 36+ 0.30e 26+ 044e 37+£0.17e 182+ 0.26d 500
T4 43+0.26d 35+0.26¢ 528+ 0.10a 810+ 0.20a 500
T5 64+ 0.20b 38+0.26b 136 £0.20d 253 +0.20¢ 500
F-test * * Hk *k
C.V. (%) 1.30 1.50 0.10 0.06

* = Jnownruniydgsfo luastuaoiuBeniu 95 % (P < 0.05)

** = Jnorumuisn1ydwge §o luazunaiugetiu 99 % (P < 0.01)

MR 4: YJuNJUeagju (Calcium) 29301519 - V1IN WTVEOALIN §0IR£QUI] (AT QU 1nalg

010219 ANOVA

Calcium of Well Calcium of Groundwater .
Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 20+ 0.35b 5+0.20c 123 +0.20 b 177 £ 0.26 a 200
T2 8+0.10c¢ 3+0.20d 105+ 0.10 ¢ 15+0.35d 200
T3 7+0.10d 2+010e 6+0.20e 8+020e 200
T4 25+0.10a 9+0.10b 74+0.17d 63+ 0.26b 200
T5 1+0.00e 124+ 0.10a 288+ 0.20a 37+ 030c 200
F_test * * kek ke
C.V. (%) 1.42 2.40 0.15 0.46

* = Jaorumrgniiwugsfo Waziiuanougsmu 95 % (P < 0.05)

** = Jnorumisn1ydwge G luazunaiugetiu 99 % (P < 0.01)
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NN S: Ugunguliinis (Manganese) 29301873 - UIWINWIVCARLN £0I2:QUI) €T QU 1nalg

0100213 ANOVA

Manganese of Well Manganese of Groundwater .
Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 0.06 + 0.00 ¢ 0.05+ 0.00 ¢ 0.15+0.00 b 0.25+0.01d 0.5
T2 1.30£0.02a 0.06+0.00b 0.02 £0.00d 0.324+0.01b 0.5
T3 0.024+0.01d 0.02+0.01e 0.02 +£0.00d 0.23+0.01d 0.5
T4 0.08 £ 0.00 b 0.03+0.00d 0.05+0.00 ¢ 045+ 0.01a 0.5
T5 0.05+0.00c 0.18 £ 0.00 a 1.20+0.02a 0.29+£0.01c¢ 0.5
F_test % * k3 kk
C.V. (%) 3.00 7.05 2.79 3.25

* = DaowmronndwssfaluaztuaoiwBetiu 95 % (P < 0.05)
** = Dnorumiunnéwgs B3 warivaorudeiu 99 % (P < 0.01)
M0z 6: Yjunjusacln (Sulfate) 29301893 - VIWINNLUCOREIN 3032201 1z zQiy 1na TS
0102219 ANOVA

Sulfate of Well Sulfate of Groundwater .
Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 9.20+0.02b 590+ 0.17a 80+ 0.26b 930+0.20a 250
T2 2.00£0.15d 1.00 £ 0.00 ¢ 8+0.17c 4+026e 250
T3 4.00£0.10c 0.50 £ 0.03d 5+0.17e 13+0.10d 250
T4 1.00+ 0.00 e 030+ 0.01e 7+026d 170 £ 0.20 ¢ 250
TS 14.30 £ 0.03 a 2.00+0.10a 93+0.40a 790 £ 0.35b 250
F-test * * sk sk
C.V. (%) 1.34 4.70 0.69 0.06

* = Daowmrundwss faTuastunoiuBetiu 95 % (P < 0.05)
** = Dnoruminnéwgs B3 warivaorudeiu 99 % (P < 0.01)
M0EN 7: Yjunjugatud (Sulfide) 29301817 - Vwnlucdazln g032:0ud) € axqiy 1nalg

010219 ANOVA

Sulfide of Well Sulfide of Groundwater .
Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 030+ 0.01a 0.08+0.01a 0.05+0.01c 0.15+0.01a 0.1
T2 0.09+0.01b 0.03 £0.01c¢ 0.09+0.00 a 0.35+0.00 b 0.1
T3 0.06 £0.01c 0.06 £ 0.01b 0.07 £ 0.00 b 0.05+0.01c¢ 0.1
T4 0.03+0.01d 0.02+0.00c 0.05+0.00c 0.03+0.00d 0.1
Ts 0.10£0.00b 0.09+0.00 a 0.03 £0.00d 0.06 £ 0.00 ¢ 0.1
F_test * * sk kk
C.V. (%) 6.10 13.24 8.27 8.75

* = Jaorumrgniiwugsfo Waztiunouugesmu 95 % (P < 0.05)

** = Jnorumisn1ydwge G luazunaiugetiu 99 % (P < 0.01)
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M2 8: Ugungutessudin I (Ferrous IT ion) 29303513 - Vw101WTUCARZIN §0ILQUA] €T ALQUY

g 8minza13 ANovA

Ferrous II ion of Well Ferrous II ion of Groundwater

Treatment Standards in Laos
Dry season Rainy season Dry season Rainy season
T1 0.12+£0.00b 0.22+0.01b 0.06 £ 0.00d 0.12 £+ 0.00 ab <1
T2 0.08 £ 0.00 ¢ 0.12+0.01c 0.13+0.00c 0.03+0.00d <1
T3 0.07+0.01d 0.06 +0.01d 0.14 4+ 0.00 b 0.07+£0.00c <1
T4 0.03+0.00e 0.12+0.00 ¢ 0.04+0.00e 0.10 £ 0.02 b <1
T5 039+ 0.01a 0.72+0.00 a 0.15+0.00a 0.14+0.00 a <1
F-test * * *% .
C.V. (%) 3.74 4.03 2.33 8.79

* = Jnownroniydug:[o lwastuaoiuBeniu 95 % (P < 0.05)

** = Jnorumisniydwge §o luaziunaiugetiu 99 % (P < 0.01)
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