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Hygienic Chemical Conditions of Farm Waters in Kyunggi Province
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ABSTRACT

In order to investigate the hygienic chemical conditions of farm waters used as the potable
and cleaning water for cow, we examined the pH, turbidity, KMnQO, consumption, total hardness,

chlorine, sulfate, NHs-N, NO;-

N. iead, maganese, copper,

zinc. fluoride and chrome for 78 farm

waters around Kyunggi Province. Of 78 farm waters tested, average pH was 6.70%+ 006, turbidity
0.724+ 0.081, KMnO;, consumption 4.200% 0.256 mg/!. total hardness 107.46+ 6.90 mg/l, NH.-N 0.043
+0.037 mg/l, NO4-N 8.096+ 0.652 mg//, chlorine 21.414+ 2.187 mg/!, sulfate 12.737+ 1.511 mg/l. lead
0.076+ 0.001 mg/l, manganese 0.029% 0.004 mg/l, copper 0.018* 0.002 mg/!l, zinc 0.055+ 0.005 mg/!,
chrome 0.048+ 0.002 mg/! and fluorine 0.011+ 0.001 mg/l. According to the geological characteristics,
the concentrations of total hardness, NO;-N, pH and chiorine in farm waters of Hwasung gun
were higher than those in Yangpyung and Kwangju gun. In hygienic chemical items tested, there
were high significanc among NO:-N, total hardness, sulfate and chlorine. KMnO, consumption was

significant with NH;-N,

sulfate and pH. But in heavy metals, there were significance between
lead and copper, copper and chrome, and copper

and fluorine.

Keywords : Farm waters, hygienic chemistry, Kyunggi province.
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Table 1. Hvgienic chemical conditions of farm waters in Kyunggi Province

et 0.824 1 0.245°, 34 1219 1.080% 0.170°%

ltem Yangpyung Kwangju Hwasung | Hwasung 11 Total
@an** (17) (20) 20) (78)
pH 6.61 *0.07* 6.26 *+0.09 7.33 £ 0.07 6.53 t 0.05 6.70 +0.06
Turbidity 0.319:+ 0.063 0.824+ 0.245 1.080% 0.170 0.710%+ 0.111 0.724+ 0.081
KMnO, 3.618+ 0416 5771+ 0.697 3.334:+ 0430 4349+ 0.372 4.200+ 0.256
TH 5891 +4.24 82.59 £ 1.11 128.60+ 14.83 158.45:+ 11.68 107.46 *6.90
NH;-N 0.013+0.013 0.168+ 0.168 0.012+ 0.007 0t 0 0.043+ 0.037
NO.-N 4.059+ 0.642 5.259+ 1.108 8454+ 1.007 14.389:t 1116 8.096+ 0.652
Chlorine 6.831+ 2.480 12.198+ 3431 27.746+ 4.227 38.229= 3.152 21414+ 2.187
Sulfate 8458+ 1.512 18.563+ 3917 12917+ 2632 12.013= 3614 12.737+ 1511
Lead 0.073+ 0.002 0.076+ 0.003 0.081+ 0.003 0.074 0.003 0.076+ 0.001
Manganese 0.018+ 0.001 0.044 + 0.013 0.025+ 0.001 0.033% 0.012 0.029+ 0.004
Copper 0.012+ 0.005 0.015= 0.003 0.021% 0.003 0.0244 0.002 0.018+ 0.002
Zine 0.049+ 0.009 0.048+ 0.011 0.031%= 0.007 0.068+ 0014 0.055+ 0.005
Chrome 0.020+ 0.002 0.042+ 0.022 0.005% 0.004 0.073+ 0.001 0.048+ 0.002
Fluorine 0.015+ 0.015 0.027 + 0.022 0.058t 0.001 0+ 0 0.011+ 0.006

KMnO; : KMnO, consumption, TH : total hardness.

*All data were mean=* SE.

**Parentheses were number of samples tested.
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Table 2. Distribution rates of pH in farm waters

H Yangpyung Kwangju Hwasung [ Hwasung 1 Total
P @D* (17 (20) (20) (78)
Less than 5.7 - . - _
5.8-6.5 333 88.2 5.0 65.0 46.2
6.6-7.4 66.7 11.8 60.0 35.0 449
7.5-82 - - 35.0 - 89
Over than 83 - -
*Parentheses were number of samples tested.
Table 3. Distribution rates of turbidity in farm waters
. Yangpyung Kwangju Hwasung | Hwasung 11 Total
Turbidity @1 (a7 (20) 20) (78)
0.0-0.5 90.4 41.2 35.0 55.0 56.4
0.6-1.0 4.8 47.0 15.0 20.0 20.5
1.1-15 4.8 59 20.0 20.0 12.8
1.6-2.0 - 20.0 5.0 6.4
Over 2.0 - 59 10.0 - 3.9
*Parentheses were number of samples tested.
Table 4. Distribution rates of KMnO, consumption in farm waters
KMnO, Yangpyung Kwangju Hwasung 1 Hwasung 11 Total
consumption 210* 7 (20) (20) (78)
0.00- 5.00 mg/! 80.9 29.4 80.0 65.0 65.4
5.01-10.00 mg/! 19.1 64.7 20.0 35.0 33.3
Over 10 mg/! - 5.9 - 1.3

*Parentheses were number of samples tested.

olgith. & W Hyls Table 33 #ofc) =
0.0~057F HA 9] 56.4%0]32w, 0.6~1.0° 205%,
1.1~15° 12.8%, 1.6~2.0° 64%°)%1oH, 2.0° o]
Aol BFF 1) 2(5.9%) BT 12 270 4:(10.0%)
o]l
F7RAMEE An]Eke 4.200+ 0.256 mg/lo)
A 2= g3 [xe] 3.334.4 0430
mg/iE 7P skoken] okmlyt 3618+ 0.416 mg/l,
AT A9 4349+ 0372 mg/l, S5F 5711+
0.697 mg/[“—o]edu}. ghH FpElbrbalzb g AwlEr rw
¥ 3= Table 49} 7rotch 2 0.00~5.00 mg/io]
AA 2 65.4%°) 2, 501~10.00 mg/! 33.3%, L
2JaL 10 mg/l o]Adel sagell Al 171 &=l
Wi E2ATE 10746% 6.90 mg/lo]el o, =zl
HE2 s s x| de) 15845+ 1168 mg/l& 7}ab
wotom, AT 1219 12860+ 14.83 mg/l, 37~

8259+ 1L.11 mg/l, 22)al ofd
Zojodurl &bl 7 =l yls Taple 5¢)
zrokel. 2 100 mg/! o) 87 A M2 654% )90,
=3 oom o i 100 mg/l olskel ek 100~200
mg/l 26.9%¢°12).2.5, 200~ 300 mg/lQ) o] AL
I3} 11219 7hzh 370 22(15.0%) 01 2 ok

obwiviolAl 4k 93 0,043+ 0.037 me/lo)g)
o, Sk 0168+ 0168 mg/l, FHT 0.013%
0.013 mg/l, 31433 174 0,012+ 0.007 mg/lo)gl.om
A TR el A4z &= 7] odede

Ak 2 423= 8.096+ 0.652 mg/zoloas.rra. 2]
m;n = B4 11%)90) 14.389% 1.116 mg/l 2 7}2F

S 5891+ 4.24 mg/l

sofouw, byt 149 8454+ 1.007 mg/d, it
5.259% 1108 mg/l, oF4 4.059+ 0.642 mg/i4o19d
b gk Aad A ke Frd F3xE Table 63

st % 500 mg/l ol sbrh ekditel 714%, BF
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Table 8. Distribution rates of total hardness in farm waters

Total Yangpyung Kwangju Hwasung | Hwasung 11 Total
hardness 20* (17 (20) (20) (78)

Less than 100 mg/! 100.0 76.5 65.0 20.0 65.4
100-200 mg/! 23.5 20.0 65.0 26.9
200-300 mg/! - - 15.0 15.0 7.7

Over than 300 mg/! - - _ _ _

*Prentheses were number of samples tested.

Table 6. Distribution rates of NOy-N in farm waters

NON Yangpvung Kwangju Hwasung 1 Hwasung 11 Total

2n* ($¥)] (20) 20) (78)

0.00- 5.00 714 58.8 25.0 5.0 397
5.01-10.00 23.8 17.7 35.0 10.0 218
Over than 10 mg/! 4.8 23.5 40.0 85.0 385

*Parentheses were number of samples tested.

J2] 58.8%, MY 1219 25.0%, AT 112 5.0 oulzt AFE 112 0068+ 0014 mg/, FFL

%oldrh 5.01~10.00 mg/l-& FHF 23.8%, B 0.049+ 0.009 mg/!, #F57 0.048% 0.011 mg/l, 34

17.7%, AT 119 35.04%, 37 DA 10.0% I 179 0.0311 0.007 mg/le) sich

olgl o, 10 mg/!l o) A-& kAT 4.8%, L5 235 HZole-e H@ 0.048% 0002 mgiolgl o, =

G, SHAT 1A 40.0%, 34T 11719 85.0%<1ict A 2= ghaot 1119 0.073% 0.001 mg/l, FF1
o] o) W4k 21414+ 2.187 mg/lolel o 7 0.042+ 0.002 mg/l, <¥H<r+ 0.020% 0.002 mg/!, 343

oA = sl [[7]do] 38220+ 3152 mg/d R 7F i 1x]9] 0.005% 0.004 mg/lelct

2} wolom AT 12| 27.746+ 4.227 mg/l, B 4o]ee Hit 0.011+0.006 mg/olglen, ]
T 12198+ 3431 mg/l, FH 68312480 mg/  oHEyE A 129 0058+ 0,001 mg/l, FFT
Je)dc), 0.027+ 0.022 mg/l, ¥+ 0.015% 0.015 mg/lol sl e

gaboleo 4 12.737+ 1.511 mg/loll e, #| w, BT x| el 4t A7 egbcth
o3 @ 1= Bto] 18563+ 3.917 mg/lE 7H =Sk

o, #1219 12917+ 2,632 mg/l, 37 1 2. ZAEREZIO] AIRIEIA|
2o 12. 103+ 3.614 mg/l, <3~ 8458+ 1512 mg/ 2aba s 7846 gk sty alghE &
[4=0]8det. olstst gk zhel AatabAl= Table 73 Ztch

stel &S - 0076+ 0.001 mg/eldem, Ad  F spabbg 4 Hl%kf« rEfobAd A Aax(r=06211),
HEE AT IXI‘ﬁ,ol 0081+ 0003 mg/l, B3  8F40]8(0.4201) pH(03350)9} aEe] fojxg
0.076+ 0.003 mg/l, A7 1121 0.074£ 0.003 mg/l,  EpH oA, OM.OI L= #-204(0.1961)8 el
ok 0.073+ 0.002 mg/lo] 3l Wk pHE 27 ‘?:(02036)9} QFm)o}Ad Al 4
uprtol e #GF 0029+ 0004 mgdolglom, 7 (—0.1986)%F #2AS vellch hrulold Al At
AW 2 BFE 004471 0013 mg/d, AT A 31410].240.4424) 3= 1] foAe  alie]e
0.033% 0.012 mg/l, 3H4d5" 179 0025+ 0.001 mg/l,  (0.1890)3h= EW:S: el o A S ga
- 0,018+ 0.001 mg/lo)%ieh. o] &, EA%, 3Hke] 27kl 77} r=0.8479, 0.7732,
ol Har 0018+ 0.002 mg/iolalon, | 0.29382] w2l GojAde vielugch 2AEE o
W= st (A9 0024+ 0002 mg/d, 34T 1 Aolew} #ato) 2o thsho] 74z} r=0.8889 ¥ r=
zjel 0,021+ 0.003 mg/l, =t 0015+ 0.003mg/l, 038652 %2 FoXE& vEhRATh Qi)
FH ¥ 0.012:£ 0.005 mg//o] vt ghatol &3} r=04477¢ 1159 FolHS el
ofedo]. 2o 4t 0.055+% 0.005 mg/lol g, | ).
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Table 7. Correlation matiix between items of farm waters

Item KMnO, Turbidity NM;-N NO.-N TH Chlorine

Turbidity 0.1007

pH —0.3350** ~0.0319

NH;-N 0.6211** ~0.0223 —-0.1986*

NO4-N 0.1068 -0.0326 - 0.0689 0.0590

TH 0.1133 —~0.1214 0.2036* 0.1044 0.7732**

Chlorine 0.1961* —-0.0217 0.1182 0.1890* 0.8479** 0.8889*

Sulfate 0.4201* —0.0653 —0.1583 0.4224** 0.2038** 0. 3865** 0.4477**
KMnO, : KMnO; consumpton, TH : Total hardness.
*0<0.05, **p<0.01.
Table 8. Correlation matrix between heavy metal items of farm waters

Lead Manganese Copper Zinc Fluorine

Manganese 0.0189

Copper 0.3774** 0.0258

Zinc 0.1073 --0.0499 0.1176

Fluorine 0.0297 ~0.0254 —(.1934* 0.1552

Chrome 0.1212 0.0726 0.3055** 0.1398 -0.1109
*p<0.05, **p<0.01.

g HAAS 7870 o3 —‘H *Bﬁ}s}ﬂ ! *}615' 2.86+ 0.53° ¥} &

A

S5 5] ARAAL WS o} viol 55 ol &
(r=03774) 9 Fol&zt FAE03055)7k0) w2
&, Folew} i) 2(r=0.1934)te] ©

Sovhm ) el Abgkat

piAsil

Iv. 1 &

Faol s E5d Holgle 9% &2
k 14b 59 wlgol ofste] AAgch B o=
Aol 4} Babgel la pH 670+ 0.06°.2 »f
B0 AT Ase} gkos], AgApl Agave
pHSFE o) 7 glaich cLejvh ShA1GE | Al odol| 43
AT 733100724 of2 Aduct slg okl
o]g} ’Q{Q_A ‘fé;l = x] xla*ﬂ EA%_Q‘_EE Ag 7}_{]1;}

gt S5 vl 24 So] Ejldowy

-
o
N

el Ak W FrAkEe] olstel s Melss
Aeg v, ool gRA Bl f714
A9 #dl, BEAE vdE zela Ak F
7H ek ool gjsht FfEd A Gl loM olef
wdeh 2 Abll A Wit 0724 £ 0.081° A uh 0
o) 0658} Fakovh MEAN AEEt ool

Haoukolrh o)t Ailbe %%
Sre Al #Ee AldEd &
ZEER Y

TR B smelgle Catrl Mgt ke
CaCOy9) ooz Ag Zlojrk F7wl= A o)
flelo) 7). 'GP Aut st Akl =] Galell 95}
o] Frkdale) slef Hrvh 2 58 ofAlA =
g sk sled dabe] Riele] 54“% H o} A
Hedoel Aalxl vt oAy A ES Wol
wolts q1q1e] Stk & £ abol Al i 10746 6.
90 mg/lelglom, o A wh S5O o Ay
ok Eskont AgAW Rskpee| et inct
shoteh 53] A Aol ofuidtelyt At Ry
15~28] A% Eor} o)L 3'4”—61 EHC’WI 7}
7hg- Al el HA1 Wl 24l
7+t

4

A A e &l Folgle 7HE AAstgFol
wetEe] gy 2E AEEA o dEsivke
212 g9del 2l A7E AME S ofusinz
AR Ferh st AR A Ais E el
58] AAkE ZRAlA Fodokste] fgle] Hrjx
sto] el wo] 23 2 doyvln vl B
Zboll 2] H gt 8.0961 0.652 mg/l 0 & uf Lhig) 2T

o HAgRsl AgAl AskR v noe s

Korean Journal of Environmental Health Society, Vol. 19(3)



Hygienic Chemical Conditions of Farm Waters in Kyunggi Province 27

otk o] e skt BT Ao RE5) @
giolu el ST 2~3u ol 7]
FH97] welth o] e sz daipel)
FEe S NG FHOZ Bl ihajsle]
alelont shit %gme galol e A 4
Aspel oael o Y7k,

ShELjoby A Bhel §9)% QRFYS 2
shol, qhmijopg el FAl & eol¥alel

4 Aol Av, Aol a4
Qarbgs ks 2o} Hlek - x
A 004350037 mgl2A vl Ghe] Baksiu)
AE A Akt ) dal ”%L‘} o] e

2o spgEel Augasrl Ee e Fa
s Adgel €8k ealurkz < Hstuel gl Ao

Folgl Edol Esh f7]
5 L] akel-E ’F PrHabkR o 2 ALSEAlY] o
_;’:H]EJ% RN S R =) ST o b }z 7] A}}-o)
ol @ ZAbell 4] Fpekzhabg ek w5 4.200
+0.256 mg/l 0.5 wF 5P2) A=) ghglomy Phe
Hgg Al oW o] 0] A FA R s
AHEct mehont of 5o MEA Als A
R R LL°IIP o] e Az HAE-TIF AL A
2| &k} pubrbababgol 9sted AkstE 4 qle
f71Ee] wel EAgs g 9v|dch zeu}
Apakel S-8-7 7iEal 10mg/lollxs =1A] Hulx] 7]
w2 AL 5 R obazvhal A 7ich
il Edol EAsh YEE Tl S
© Aaks gshq A slg Eo 03’“01 i Xl ‘“’I
odgks A it} & slE-g &astal 9l
B sk Eolle 2FkE t%’ilvi g
2] edvw EAw e AplA A Aot Aot
5= vt HEE 4 ook =g Qliken}
FE il dER Qg shae] 2.do] flgle] H7w
goh B Al 4] gl o] Wt 21414+ 2187
mg/lE wr $92] 14.98+ 122 mg/lRt} EHoto}
AEAW Askpe] A e falsbedch o)zt
Adbs AR Eod 3 TR0 (7] o]
Aetelvt ofE TRt Eobv] wiioloh 53] 4
Sro) &3 FHEE ol & AHIAE vERY
7] wff-ell ofo} 4he S viehllgdoial A hEich
gite] & F2 2| Aol 7]lEx|qt A4, v]E,
FabdlE, FakA, FAbd e 5o Fqlell ofF 1-04 =
A2 =

AhEln] A9l olatew Zrbgich B Alglel 4]

Hrpe] Aol A e FEE FEHAOm,
ek gt GG G5 4 Ado]7] wtol

A2 A s okE YA &)

AAREL AHAL b AT JYE
vheledeh & A%, diole, daele 3 A

shd A tbellis v e ARl S vebH ok
TLejvh #uRabag A kﬁ wkeh A7} sle
oLtn,]o].Hxl/\ spabo] 2 W od o] 23} G2 Ao
slglew, pHeps AAbhatAl & vetdigle). 2eiv
°“"/]°P”“ A ghate) Ryl ke FoAE
pH} gl 20) @-vhiz £ viehiigle). o]e} e
Avke F3Ee} A s 9 Yaolee) Fust
Tl shgel A el vhehey] wieluy
el F35 e v derk ol
Zalz]edo] o}z Filio] oo™ £ 9le -3}o]
Sl i pnletol sl 9] ol o
glo] Aapi= 2] 28} of gkol] o]gk 7 o2 P7FEr)
Bodgel 4o F34 Pere w0 Bapgrsl
Al Ak Vel gt W b
ol FHs] B FPssL YN PR
A o) shaLiz A }36 = »r/l &!71%
A

S ob Sl slehel selslaich &
]t‘v} zﬂ;”g} 7he- A]—EH{ u}

el Hdew FAx E} ‘44‘1 aseh 2 "Jﬁg"’]

7] el EAHg Zlﬁ}%k-:éi— HajstA 9] Q] slod

' ol JEael S8l ¥

& i S Aes g

v.&2 &

el A S5 3 SR AHde S
off thgh 9] g3ty el A7) flate] A7)w
FRH, A, AT ARG F5-F A 785l 4
Mgt Fabpo] diste] pH, ErE, suzialzbg
amleg, FAE, ool #ale] R, shruobdA
&, Ak s, o, Wik E ok, B Y AES
£AhgE dabs obgst ksl

T3 7832 AP g HFgPioldERE
6.70+ 0.06, Bt 0.724F 0.081, T} 7HAkHE 4w
2k 4200+ 0256 mg/l, 27 % 10746+ 6.90 mg/l,
abRujelAd Al 4 0.043+0.037 mg/l, HAAA AR
8.096+ 0.652 mg/l, 9140l 21.414+ 2.187 mg//,
grlole 12737+ 1511 mg/l, = 0.076+0.001
me/l, BF2F 0.029+ 0.004 mg/l, 5 0.018+ 0.002

Korean Journal of Environmental Health Society, Vol. 19(3)



28

Seog Gee Park et al

mg/l, o}l 0.055+ 0.005 mg/l, =& 0.048+ 0.002

mg/l, ¥4 0.011+ 0.006 mg/io)dc}

2 Aol B x] Ak A ZAL = FAE, A}
A4, el Y pH7F oFdyrelvt A
AR ok

(3 A A A e F4%, kel Y ol
Aol 2-7kell o] ARkt vheh sl mi(p<
001), zpzbabdg Amlede qhvjebd A sy,
kel vl pHeL awe] bbbl L vhehigl
o}

@ FFE dFdAe B 5 B3 2F W e
B Aol Afub AR A E viehigdet

HuEH

1) Gehm, H. W. and Bregman, ]. J. . Handbook of
water resources and pollution control, Van Nost-
rand Reinhold Com., New York, 1976.

2) o]f8d : FabwdE Aeldel FAH. g
TN Ekflx] 15, 155, 1991.

3) A3 A rsakely, 1987.

4) APHA-AWWA-WPCF : Standard methods for the

examination of water and wastewater, 17th ed.,

6

7

) o

)

8)

9

10

11

12

)

~—

—

APHA, 1989.
N ORSERS e - bR EREL S intiht, S
1990.

HpA7) o]k, IR, FH AW, eeds], WAl

o) ‘v‘LEu' : A1.°A,;<Lh RS AOL o] 0] AEg}ol»H LL?‘:}JEH‘

ghab o] gy dsk3] 4], 16, 281, 1992.

el L AL g gre) slgeta skl

At st 4 bkl 1981,

oall 4] 1 4] &AW #lBkre) o] shehA Kol gl

SRR LR R R P E LSRR KRS

+i-, 1992,

R A R C R R R
LT ARt B UE e B TN S A R R AT I 1

51, 1989.

el QR Ay i Asie] olstel

A FAR Al ek 01 LRl H, 25, 146,

1989.

Exner, M. E. and Spadling, R. F.  Groundwater

contamination and well contruction Southeast
Nebraska. Ground Water, 23, 26, 1985.

Gaudy, A. F. Jr. and Gandy. E. T.:
for environmental scientists and engineers, Mc-
Graw-Hill, New York, 1980.

Microbiology

Inc,,

Korean Journal of Environmental Health Society, Vol. 19(3)



