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A Study on the Physicochemical Water quality
of the Streams in the Imgye dam project area.

by
Lee, Hae Keum
(Gangweon Do Prov. Inst. of Public Health)
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Fig. 1. Map showing the outline of the studied area.
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Table.1. Analytical results of physicochemical water components in the Golji, lmgye and

Jeoncheon Streams

Date of collection 5 Aug. 1977 6 Aug. 1977 7 Aug. 1977

Name of stream Golji Stream Imgye Stream Jeoncheon Stream

Site Number 1 2] 3| 4| 5| 6] 7] 8 I o | 10| 1
Neme of St e e ons Hame g Do e S et ™
1. Temp. A. C 30.0] 30.0| 31.5] 27.5 22.0| 23.00 28.0] 21.0| 23.0| 23.0 22.5
2. Temp. W. C 22.5| 24.0, 27.8 27.0| 21.5 22.5 22.0] 22.0{ 21.2 21.3 22.0
3. pH 8.40! 825 8.45| 8.40 8.40| 7.75 8.00| 83.0/ 7-20 7.20/ 7.75
4 DO. mg/! 9.6 81 85 83 87 89 85 87 83 83 8.2
0,% 117. 4| 101. 6 113. 8| 109. 2| 102. 4] 108. 3| 102. 6| 104.8 93.7| 94.0; 93.9
5 Nat {mg/l 3.1 3.3 33 31 30 31 42 39 42 5.6 4.7
me/! 0.135| 0-144] 0.144] 0.135| 0.130| 0.135| 0.183] 0. 174 0.183| 0. 244] 0. 204
6 K+ {mg/l Ly 1.8 1.9 18§ 13 09 13 L2 12 L9 L9
me/l 0.047] 0.047| 0.048| 0.047 0.034| 0.024] 0.033| 0.032 0.031| 0.048 0.048
7. Cat+ {mg/l 30.0f 31.0| 389 40.2 34.4] 8.5 28.5 17.6| 4.7 5.1 11.3
me/! 1. 497 1.547| 1.941] 2.006| 1.717 0. 424! 1.173 0. 878 0.234] 0. 255| 0. 564
8. Mgt {mg/l 3.9 4.0 47 47 45 2.2 32 2.8 L4 2.3 21
me/! 0.321| 0.329} 0.387| 0. 387} 0.370 0.181| 0.263] 0.230| 0.115] 0.189| 0.173
9. 5+6+7+8 | me/l 2.000| 2.067| 2.520| 2.575 2. 251| 0.764| 1. 652| 1. 314| 0-563| 0. 736] 0. 989
10. Total {CaCOamg/l 91.0| 93-9 116.8] 119. 8 104.5| 30.3 71.9 555 17.5| 225 36.9
Hardness me/! 1. 818] 1. 876 2. 334| 2. 393| 2. 087| 0. 605 1. 436| 1. 108| 0. 349| 0. 444 0. 737
11. CI- {mg/l 2.8 2.8 29 29 34 27 28 27 34 40 3.8
me/! 0. 078 0.078| 0.082f 0.082{ 0. 094 0.076| 0.079| 0- 076} 0-094| 0. 114 0. 108
12. SO, {mg/l 80 80 95 88 95 43 53 51 52 7.9 60
me/! 0.167| 0167} 0.198 0. 183} 0.198 0.090| 0. 110; 0. 106| 0. 108| 0. 164} 0. 125
13. 4.3 CaCO;mg/! | 86.3 86.3] 109.0 115.0! 96.8 27.1| 73.5/ 57.5/ 17.1] 22.7| 37.6
Alkalinity {me/l 1.724] 1.724] 2.178| 2. 298| 1. 934| 0. 541 1. 469 1. 149| 0. 342 0. 454] 0. 751
14. 11+12+13 | me/! 1. 969 1. 969 2. 458 2.563| 2. 226| 0. 707| 1. 658| 1. 331| 0- 544| 0.732| 0. 984
15. SO, {mg/l 5.6/ 5.0 4.7 53 48 60 55 68 83 89 85
m mol 0- 093] 0. 083 0. 078| 0. 088 0. 080|0. 1000| 0. 092 0. 113| 0. 138| 0. 148 0. 141
16, Fe {mg/l 0. 090| 0. 100| 0. 134{ 0. 120 0. 100} 0. 120( 0. 090 0. 100| 0- 176| 0. 176| 0. 176
# mol 0. 0016!0. 0018[0. 002410. 0022(0. 00180 0022{0. 0016(0. 0018{0- 0032(0. 0032{0. 0032
17. P {mg/l 0. 023| 0. 023 0- 020 0. 020f 0. 028| 0. 068] 0. 022| 0. 042} 0- 047 0. 058 0..083
# mol 0. 0007/0. 0007(0. 0065(0. 0065(0. 0009|0. 0022{0- 0007|0- 0014{0. 0015(0. 00170. 0027
18. NO;-N mg/! 0.35( 0.45 0.38 0.39 0.39( 0.30 0.43 0.41) 0.20] 0.34 0.32
19. NO,-N mg/i 0 tr 0 tr 0 0 0 0 0 0 0
20. NH,-N mg/! 0 0 0 0 0 0 0 0 0 0 0
21. COD O,mg/! 0.8 1.04 0.8 1.0 1.1 1.2/ 1.2 1.2 37 37 26
22. 14/9X100 | % 98.5( 95.3 97.5 99.5 989 92.5/ 100.4 1013 96.6/ 99.5 99-5
23. 7+8/9%100{ % 90.9| 90.8 92.6) 92.9 92.7 79.2| 86.9 84.3 62.0] 60.3 74.5

5~97}F 0.9~1.3mg/l2 fmfﬁ‘;%ﬁﬂ 1.8~1.9mg/l¥ v} F& SHFFE Jel 2 o).

Ca*te ER

FUIAGRS] EEE 1~57F 30.0~40. 2mg/l 2 EEEJIIAKike] F2E 6~8¢ 8.5~23.5
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mg/Iivh 1.3~4. 76 Fom, FillAd®el BB 9~119] 4.7~11 3mg/l Br} 2.7~8. 557} =gt
o}, :

Mg*= Cat+st $HLSHA BRI &Kol 3.9~4 Tmg/I2 B2 H7FE nolx glo} EEE]
2 SRS 1.4~3.2me/l & e S-S JeP 2 9t

T [Bol =2 BE AiHE JodAE BRI 2.00~2,575me/l 2= k] 0.563~
1.652me/l B vh ¥ S Vel 2 vk Bol-2e] delA Clm 2 EBE 5% Bitsla wEh
1~80] 2.7~2.9mg/l 2 fF)IIAIR EBG 9~119] 3.4~4.0mg/l B}k kol Nat SfiREESLE 4H
gk EHE-E Ho]x ik

FHERol -2 FRUIIANRe] 8.0~9.5mg/l o] v} EEL 108 BRAMsr BRI 2 fF)IIAKIRe] 4.3~
6. 0mg/! 2 BRJIAKIRe] wor Cat+e] B B HEE Jehixz ok

4.3 &7 = BRI 86.3~115. 0mg/l & 17.1~73.5mg/l 8] 45)]] 2 EEE)Adgkn et
TonH, MRS EUsd o

Oy

g ol & BE AFHEE Bole AFHES AY —&msxm vt B Bel& EE THEE
1, 584me/l o]} [&o] -2 EE FH{EE 1.558me/l B fFo] 2ol HES & [&o] &9 EEMNE 98.3%

il

SiO= BRI 2 HEIIKIKe] 4. 7~6.8mg/l = FHIKES 8 3~8.9mg/l 2rt A3 3k
b MBS BRI 9 BBkl 0.09~0. 134mg/l o] v} F)IIAIRE o] B} &2 0.176
mg/l g

B B RJITKERe] 0.02~0.028mg/l 2 % 47FE e glovt #ilAIRAt ER 6]
w @A =2 0.047~0. 084mg/l § v}

NOs-N-& &2 971 7b4 ¥ 0.2mg/l g o flEEFE 0.3~0.45mg/l 9] H7FE el
.27 NO-N& EHi 29 41 Aqk HEFE HHEF S NH-NT Sokifd A fiiis =] fket

CODE BRI & EEBJIIAKEAN A iR 2+ 0.8~1.2mg/l 9] HAE Vebdz govt f§f
K-S o] B} -8 2.6~3. 7mg/l G vl

g KEMERE EAM HEGRE(ER2) & Cattol MEE 43971 E pH, Mg™ & SO, 3}
= BT EHEES BAFT gl ot SO} Catt MBS, 43974, pH, Mg 2 SO, ~¢h=
YRS eb ok KEMEE HEHM BEEFER 2 EERS 58S &34 £rdtd

Table 2. Coefficient of corelation among water components

Hd 0. 999
43 0. 998 0.978
H 0. 899 0- 898 0. 929
Mg 0. 975 0. 985 0. 981 0. 873
Sio, —0.864  —0.872  —0.843  —0.854  —0.853
S0, 0.744 0. 754 0.736 0.506 - 0.800  —0.464
Ca Hd 43 PH Mg Sio,
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Table 3. Statistical naumber for calculation of regression lines and its equestions

Y X My sy Mx sx T SY Presume Y From X
SO, Ca 7.05 1.912] 22.29| 13.483 0.744/ 1.910 y=0. 1055 4. 704
Sio, Ca 6.3l 1.568] 22.29 13.483 —0.864] 0.694 y=8. 547—0. 1004
Mg Ca 3.25| 1.160| 22.29) 13.483 0.975] 0.074 y=0. 085x+1. 366
H Ca 801 0.470] 22.29 13.483] 0.899] 0.036 y=0. 032%-+7. 307
Ca Hd 22.29] 13.483| 69.12] 38.459] 0.999 0.123 y=0. 350x-+1. 933
Mg Hd 3.25 1.160| 69.12 38.459| 0.985 0.045 ¥=0. 030x-+1. 182
4.3 Hd 66.21f 35.762 69.12] 38.459] 0.978  5.038 * o y=0.928%+2. 053
pH Hd 801 0.4700 69.12] 38.459| 0.898 0.040 y=0. 011%-+7. 247
S0, Hd 7.05] 1.912] 60.12| 38.459| 0.754] 1.742 y=0. 037%+4. 463
Sio, Hd 6.31 1.568] 69.12 38.459| —0.872| 0.696 y=8.766—0. 036%
Ca 4.3 22.29] 13.483 66.21f 35.762] 0.998 0.653 y=0. 3765—2. 629
Mg 4.3 3.25| 1.160] 66.21 35.762| 0.981 0.057] y=0. 0325%+1.128
H 43 801 0.470| 66.21 35.762 0.929| 0.051 y=0. 012%+7.196
SO, 4.3 7.05| 1.912[ 66.21] 35.762 0.736 1.862 y=8.754—0. 0369x
Mg SO, 3.25] 1.160| 7.05 1.9120 0.800 0.548 y=0. 483%—0. 155
H Si0O, 801 0.470 6.31] 1.568 —0.854] 0.060 y=9.636—0. 258%
Mg Si0, 3.25 1.160 6. 31 1.568 —0.853 0.417 y=7.272—0. 637%
PH Mg 801 0.470| 3.25 1.160] 0.873 0.051 y=0. 353%+6. 862

n=11

5 B

S 2 KB QoA FRIASR BRI, §IkREch B B0 AL BEYH &
B Bgel EEE g BEL SIARS BEe Hetd AE 2 KR TS Ith

PHE= ERJIIAKIRe] 8 25~8. 458 fBiAJ]] L23.4567.1419 sl wow BB, $lAd8
A= Ak FHe T2 2a det pHA AR RS Yok ol Ca*rel pHY AHBIBIG
7b r=0.8993] Bi-& ke o), Catt BHEEY ¥t pHE EEAZE BESY shist S
gee & + Yk

BEBEE W05 el For MAEE e & KBS #Ht 9t 2 4
b 2 IUEREA-S 52t B4 HENd BEFA dovm e EESH, KERK 2
EAURS) BEER RAWEC Sme/l 2} ok ol T el WA =T BRI KEsw
BENE BET KElH T + Aok

Nat& B&Mo] HET WHRIT HFioRe 8 dmg/l, EWITS 21 Tmg/lD IS 28. 6me/!

o HEE o T 2tk 94 38 3.0~5 6mg/lR Na* ABH Bl A9 gt gAY @l
KA-& mEESE vk

2 BRI BREIAIRS §lelA Na*e FI5{E7} 3. dmg/lld| Foal #1178 4. 8mg/!
2 For, Clel QelAE o8t FMUstAl BRI, BRIk 58 2 9mg/lo] vk &I1Ki%e
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3.7mg/l 2 filllAdRe] 2 HEE RBoli vk ol KBIWIE LIRS $HEMbRe| SEFEME
wel Wik 2 HER L fks =g L E EEeR BB s RREY BEL Bl
W g B € 5 vk

e g Clo] BB (FES) o Ax 3. 4mg/l 2 i8R vl =242 HBEE it
A4 Fs e RETAY $8e 2ot £ Fold Aoz nqsh

Na Eirp Cl'sl EEHE 43 Na* Lt fig: Nar-& B RJIKiRe] 38~84.6% FEE), &5
JIARe] 89~131% #BiEs . glol &I, fillAKiRe] FRIIAKKR T NaClz i EED!@‘“
Na* Litel = %o = 25 pHE 0 445 Natge] g8 TmEsta i

Ko RIEAA E£8F(EE 1~4) 714 L8~L9mg/l 2 & e Jehlx glon &g
(% 5N AL 1.3mg/l 2 WA 2 grh ol K a8 & BRI BRIIKS &S
o] FEsw K=, Catt, Mg, REFE % drl=EE o9 HALSH B e e o2
RKHE-S ks ukel 2k

Cat+& ERJIAd%e] BHWIT HEARTS 24 uod & 282 MWAKEE A3 2god o
& I, #TIREIES 2 delxm glvh .

ol YIRS WHEMBERK W el Catt &o] BEsz J&& mEsta v

BRIAIRS A4 Cat* HINES & 4014 n: ule} o] EEE 2~3 Efle]l EBi 3~4 &

99 108, FEY 1~2 B ¥ 31571 58 1.3mg/l/km=2 F— Kl AH= HFfl =iet
BET EREV J$E 9 Fa glH.

Table 4. Ca** increment per killometer inthe Golji Stream

Site st.1~2 “st.2~3 st 3~4
Distance 2, 5km 6. Okm 10. Okm
Cat+ increment 1mg/! 7.9mg/l 1. 3mg/!
Cat+ 1 t
P:r Killomater 0. 4mg/1/km 1. 3mg/l/km 0. 13mg/!/km

oSk WEL EE 291 3 BRI SIS BIE WY Bl ol ol 2ie Wi
ol et B Carrol WMPkv BaAS WiEz Wild MAHR L THiES wEss B
B2 & 5 -

WEAIRS AR Ca* BWBHE®L = 54 ni s} Zo| S8 WEMEA 68 WEES |
Lisht 8K 26H WEEE 48 WEMSH st BAM WY EEEE 24 SEHYs
Kl W SEREEE WA KED S ¢4 gk

sl Catvo] MEERE, 9vlelEE, pH, Mg % SO, s} 33 TFHES REGE 25z g&o
WA WER FRES R Yo BHEE KEE ROKA A 2o £RER 2

Mg Ca**s} 2| kil sl BRUNARRe] & AL FREH 245 Mg Cash
7 wHE T ERAYD g4 9ok
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EEs FRUIRe] JLBELAGR V50100 WL SRR Pt s o BHAA
MRS o] 2+ FEL THRARYY F7HBME 100.9mg/l ok AL FElEet. ol HREH
WE BB v WAk 28X - Wik MEEE o] BEER 27t A+ vEt
WEa ek

Table 5. Monthly variation of Cat* contents at the same site of studied area

N\ 22 Jan. 22 Feb. 24 Mar. 29 Apr. 20 May 30 Jun. 26 Aug | 57 Aug.

3. Yongdong 31. 4 25.5 17. 4 23.2 40-1 12.3 38.9
5. Yeoryang 31.8 31. 4 26, 6 16. 3 25. 2 30..0 12.0 34.4
8 Imgye 13.0 12. 4 82 6.3 85 14.2 7.4 17.6
9. Samheung 4.0 5.2 4.7 2.8 4.9 -6. 9 3.5 4.7
10. Seohagdong 3.8 5.2 4.2 2.8 4.0 4.7 3.9 5.1
11. Yirori 6.9 7.9 8.4 5.4 7.7 12. 4 7.2 11. 3

ol & BRIl s2 BE/lsh Slikike] B AL Kike HEe sl= BB
o] Cat*ol HMHM-E Vel &8 AREF = BEREE A-2v ERS =R Zvh

BRI ES MIAORe] AHF E& 0.176mg/l 2 WHIL FEACRYE 1 2mg/l, BHITLS
0.7mg/l 8 $7)I1¢] 0.65mg/l 2vhe wghovt BEIL THRARY OV LB kR PR 5
%E AL WEEHD BEFZ BSlY HAZ HLE Bid 459 #od EESE —BY Bg
oz e vk =3 AR 9 CODdl dolA=E #illkike] ¢ AE BRE B —F
B Hgo = fEEs)
NO;—N & fl)i|£614.1® nur} ko] NO-NE F * 1 ARl EERE HHsE 2 NH-N:= @oq
st A FgE A ﬁﬁoﬂ A2 He] A4 d& mnﬂt%l% T

T Pl B ol o BRI T 98.3%¢ AL HASA L HEY Kol BHE
S} GiESe ERG ot 2 Ak

O )

19774 8H 5HY-B TH7HEX AE9 FRE Heiel LEE EZEF BER e BRI 9 &
B SWE LS e iR 18 5k UK kel BB KBRS
B HEE EESY o&ak 2 #Hme d9h
1. pHE #7208 (BE9~11)e] 7.2~7. 755 o}k B FUIAGR (FE25 1~5)-& 8.25~8. 40 fib
Tl el gk

2. Ca**Mg*, @7l 2 ol & & FRUIAM(ES 1~5)o] ¥dovt Nat, CI-
B )18k (BB 9~10)0] gteh.

3. Ca**2 Mg*, MR, @712k 9 PHQP 3t EMHEES 1/]“5]' o) REEEEE MAHEEE
el o
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4. WEEEx FRUIKER (BB 1~5)0] 91~119. 8mg/l & 7F3 E3ko v 511K (B2 9~11)
36.9mg/l B JLEEILAGR Wik KB Eeskd ok

5. ERMLEWD HYed] EEE = NON, NH-N Z2 A #HH=E R ggto) HEed £H
otz A A5 & NOy-Nx= 0.2~0.43mg/l = ERMAIKS] EES ELskg o

6. =& BHFHRES AR B AL BRATNIKEA TRl KEEwe BEd BaeT K

Fde Tgeh

Summary

The physico-chemical investigation of water quality of the streams in the area where dams are
to be constructed has been ca.lrried out from 5th to 7th, August 1977.

The data for the streams of “Golji” and “Imgye” in Imgye Myeon, Jeongseon Gun and “Jeon-
cheon” in Bugpyeong Eup, Samcheok Gun are obtained as follows.

1. The pH was 7.70~7.75 for “Jeoncheon” whereas 8.25-8.40 for “Golji” suggesting the value
is relatively higher than others,

2. The concentration of Cat, Mg** and SO, ~, and the alkalinity are high in “Golji” and the
concentration of Na*, Cl~ and SiO, are high in “Jeoncheon”.

3. In all area investigated, Ca** is positively corelated to Mg*™*, total hardness, alkalinity and
pH but negatively corelated to SiO,.

4. The total hardness of “Golji” is 91-119.8mg/! which is the highest and that of “Jeoncheon”,
17.5-36.9mg/! is indistinguishable to the value obtained from the north Han river basins. _

5. The NO,~N and NH,~N are scarely detected in all area investigated, indicating pollution in
the streams, and the amount of NOs-N, 0.2-0.43mg/l, detected in the area are similar to the
value of the other natural stream, suggesting that the nitrogen is originated from earth.

6. Based upon above results, the water quality of the streams investigated is found to fit for

aerobic aquatic living things, with high DO and little artificial pollution.
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