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Water Chemistry of the Karigawa River System
by

Tomio HiraNO, Takahide YokovaMa, Toru Awaya, Nobuyuki IsHISAKA,
Shihoko YAaNAGIucHI, Kisaku OGiNo and Koichi Yuita

Hot Springs Research Institute of Kanagawa Prefecture
Hakone, Kanagawa

(Abstract)

Dissolved materials and fluxes of stream waters sampled at 13 stations along the Karigawa river system,
one of the Kanagawa public water areas on April 6, 1977 are described. The flux at Karigawabashi, the
lower part of the Karigawa river amounts to 7.54 m3 /sec is about 13 times of that of Sekiba, the upper
stream, 11% of which is inflowed by the Izumikawa river.

Most of waters dominate in Ca** and HCOj;. Total dissolved materials from the unpolluted major
stream are 116.1 to 158.6 ppm and those of branches such as the Horagawa, Yosadagawa and Senryoga-
wa rivers are 1781 to 211.4 ppm. Major difference between them is abundant of HCOj3 in the branches.

Na* and C1~ become high in the stream water between the two points, Hanashitabashi and Thukahara-
bashi. The flux of the Izumikawa river dominated by the effluent of the industrial waste water, which
contains considerably Na" (28.3 ppm), CT" (30.5 ppm) and Br (3.04 ppm) gives large effect to the
increase of chemical dissolved of the Thukaharabashi water. Br in the waters of the lower reaches is
distinctly dominated by the effluent of the industrial waste water.
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FOSOEED LEML TV 53,
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22HNTHD,
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Nat*5.6pm, Cl=2.2pmTH - 72,

®1. 0k B (1950, 1055) crn BOJIMEMREWRAE - BMGFE (1961) 25, MRIR

Rl OKRBEER I & 2 EAIRABERHEICEST, BOIARTNOAERRAE
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?:L 1§ﬁ§ (R B, 1962—1966) , HEIMAMREERARRESE, B
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BENRKRBEERS L UDHAKEKRAERR © —F, BH6EE (1971 » 513, #E
NMR%EICL 2 RALKAKBOKERELIBRBEIN TS, ZNHDAEFBRIZEEGICHRIIBK
ERALEFEE (BUMGEE-STEE) FHRIE, 1972—1984) * L TRESIN T 5, IBR46ERE
~S50EENRETIZ ClrOFIRTh N d 7255, BIHISIERE (1976) » 6 Cl-L I nsd &5
2% 72,

ZoOWEREICLTC, BHOEE (1974) &) LHAKBKENERZR BIM4IERE —584E )
(HRNBIIH E5H) HPRRENTV L, ZNIKEREEROVEA T LI, EKERNEEBNEE
MIFE, &ME ZKELZ2ELDZLNTH B,

R2. BONEHNOEEAA> (C) BITRER
(ST ED BAL © ppm)

& = " i
" " ® " " M "
()| Fom | RiE | BAE | n | FoE | BoE | BAE | o
51 3.4 2.8 6.0 23 10.9 5.9 19.0 23
52 3.8 0.5 7.7 24 11.4 1.1 27.0 24
53 2507.5 5.7 160006.7 24 17.0 10.0 25.0 24

(7.6)** (10.0)** 23

54 6.2 4.0 8.5 24 17.6 9.5 29.0 24
55 7.1 6.0 10.0 24 15.0 6.7 29.0 24
56 7.6 6.5 9.2 24 11.8 6.2 16.0 24
57 8.0 6.5 9.0 24 12.0 10.0 18.0 24
58 6.5 2.8 22.0 24 13.0 5.0 44.0 24
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¥)1E) 1317.0~17.6pnT, & DH]
EEICHB L TH 6 pmiENL 72
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FAERBREIREZIN TS,
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108178 ~18H NPETIZ Cl-IZ17TH19R & ) BE 5 BOMICRIC S B2 (25, 1976) .
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THER, CI»8I2E L5, ZNRIETE~BTREMTRINCART 2 RIOEESRE, Cl-»*
B b Thd, RINTKELE ($5%, 1979) .
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BMNORBELER 3 IZRL7Z ZOHBORNBOFEIZT.54m3sec THh - 72, BEIBRAFREE
BATREE (BH4BEE) 2L 2 L FIEICBIT5FKEIZ7.58md sec L k> Twb, ZNHHD

3. WNARANOKR

] N 5 K& ¥ N

& 2 1 2 3 4 5 6
Kk o = B B | M PP KEH | B BETHE
ik B (m®/sec) 0.56 0.55 0.74 0.25 1.38
X | (C ) 11.2 13.2 13.9 14.1 15.8 15.1
pH 7.2 7.3 7.3 7.1 7.3 7.3
E 8 & (uS/cm) 78.1 93.1 (119.6 |128.1 |124.4 |123.0
KRE®REW ( m ) 91.2 |[101.5 [121.0 |121.5 |124.5 |124.0
NH,* 0.02 0.28 0.32
K* 0.99 1.11 1.07 1.28 1.27 1.28
Na* 4.29| 4.72| 9.53| 8.99| 8.69| 8.30
Ca** 7.98 9.52| 10.1 11.6 11.0 11.2
Mg?** 2.83 3.50 3.67 4.23 4.11 4.12
Cl- 2.43 3.11 4.22 5.59 5.17 5.17

Br-

SO~ 4.21 6.03| 14.0 11.3 12.5 11.4
HCO,- 43.2 46.0 50.0 53.4 48.8 51.1
NO;- 0 2.26 5.91 6.06 6.73 6.18
H,S;0, 50.2 | 50.6 | 50.8 | 57.3 | 62.7 | 59.8
BHEEFE (DO) 10.6 10.5 10.2 8.57 8.89
BOD 1.1 2.6 1.8 5.1 3.6
KMnO KR E 0.3 0.92 1.34 3.71 2.70

— AR (me) 80 1100 | 1400 | 13000 8800

KBEHE (ml) 16 390 160 730 430
1+ mE (1S) 0.0012 | 0.0014 | 0.0018 | 0.0019 [ 0.0019 | 0.0019
HCOy;-niEE (X107 6.80| 7.22| 7.80| 8.32| 7.61 7.97
logPco, (RE) —2.55|—2.62 | —2.59| —2.36 | —2.60 | —2.58
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NI EKBEORRTH - 72,
B ~KHE | BB EIZ0.56m® ‘sec, tEIZ0.55m?, “sec TiI k A KA %\, KEBT
120.74m3,‘sec T, FtE~KHEEDK]1.5kn EI12#90.2m3 sec BN L 72,

MERR (Bf5254 A 6 AFK)

g 7N WONp | BN (LT

PR AN, A EAE A R

A | BRA | Al
0.83| 3.15| 4.95 0.48 7.54
21.3 18.3 16.4 14.9 16.2 16.5 16.4
7.3 7.4 7.3 7.3 7.2 7.2 7.6
232.0 [174.2 |165.5 |[152.4 |169.1 |193.2 |239.0
173.0 [135.0 |128.5 |118.5 |130.0 |149.4 |[176.7
0.50| 0.23] 0.15| 0.23| 0.15| 0.24 0.41
5.24 | 2.98 1.98 1.86 | 1.76 | 2.00| 2.46
28.3 16.3 8.79| 8.07| 8.49| 11.5 | 27.6
13.0 13.0 17.0 | 15.6 18.1 19.4 15.0
3.9 4.4 6.44 5.92| 6.65| 7.33| 6.02
30.5 15.2 5.54 4.54| 5.01| 10.3 | 21.4
3.04 1.42 0.55
18.9 15.7 | 17.1 17.1 16.8 15.6 | 29.0
59.6 | 59.6 | 76.7 | 68.2 | 84.1 86.3 | 78.4
8.47| T7.75] 4.66| 5.64 3.98| 4.33| 8.89
55.1 60.8 | 57.0 | 51.2 | 54.4 54.6 | 55.8
8.61| 8.72| 9.74 9.08 | 9.01 7.21| 8.52
3.6 2.1 2.6 2.3 2.0 4.2 3.1
5.85| 2.82 2.23 | 4.87| 2.82 3.24 1.93
64000 | 18000 | 6800 11000 | 5300 | 8100 13000
810 450 | 420 250 180 280 -
0.0031 | 0.0025 | 0.0027 | 0.0025 [ 0.0028 | 0.0031 [ 0.0035
9.17| 9.22| 11.84 | 10.55 | 12.97( 13.27 | 12.00
—2.52 | —2.62| —2.41 | —2.46 | —2.27 | —2.26 | —2.70
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KER~TETR | ABEB~TETEONL.TmDMICHKERIZKEBOW 2 1555701.38m® sec & %
5, ZOMTILERTDOKRE LEIZ LW,
KN 0 ETETHRTHINCART 3 RINOTEIZAKEREHREEEIZI130.83m3/sec Th - 7275,
ZOBERICRICHEBI B L, BIEZERICZED, RUOBEHS7 4 LLATEOREKTH S =
L EHERRL 72,
ERE . FEEBOWREIL3.15m® sec TH 5, R)0.83m?/sec 2&E5I< &, WIAKNFHEIZ
2.32m®/sec TH 5%, L THHL.38m? ‘sec TH 205, ETIEB~FEBOML. 2knd i FEI120.94
md/sec L2722 i b, RINIHBEHEERICEICRZ THELVEML 20T, ZN%ICA- 2
BEBTRRNNFEDFLENBINE -T2 LEbN b, HELEICLT, KENEKD
REt e RICHA D,
WiEt® - mI, EEN (0.48m3sec) HAWL ZIERORKEIZL.95m®sec THBFORED
9L %D, ZON, RINNKEE (0.83m3sec & L T) »17%% LHTW 3,
B . FIRORRILT.54m sec Th 5. LEH~FFNHO2. Skn Bl FeR 12402, 5m,/
sec MY %, ZOMTHEL, BEXFELLRNZMWTNHERL T2,

KEE"L

SWRER (£3) 2FCL T, BWINOKEELEZI—CREX—FTAX T T7LTRLEZ (K4,
5) o N EF S THRICW2 5 KEEDRFRIZKRNOBY) TH 5,
B ~IE | ERBREWIL.2~101.5mm, Ca?>*—HCO;~ (AN 7 A—EREIE) HOKETH
b, NBHBERZIZEALZFTTCALWANKTH S,
KER~TETH® © HREBREWI2L.0~124.0pT, FEFICHAK20pmiEML T 5, £ & L T Na*
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%,
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LFOMNKIZHERTE W,
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MNAERNDKE EERTIRNDKENHIZE > TKEHIELSERT S LIBFHCBETES,
RN, ExN, W7 0 BEONERORBERZBENTHINCERT 2 I s 3MNINDKENR
iz, HCO,  (EREEA +>) ICBLI L THD. 050 HCO, 5943.2~51.1mTH 5 DIZHL, Z
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ILERAHED & R, BENDEH
& DN DKEIZ HCO; 251 2,
REFRSLENT L5450
255, ATRBNOBEIKE L,
ZORRBIZBRCH L 2V,

AR (1954, 1955) DEIE TS

BRERLE (K4) , LM

DKEIZ RN RPEEN DKEIET

W3,

IWiEw® © HIoRETH B2,

BENICE -2 NEBETRALRR
B, BAEBRIIZIZEENERL T
Holze TORBHIIFNAR & 13 &

ALRBAEL T o7z,

BN . - T Nat
—HCO, HOKEE/RL T 5, IWEBMNEL ) TR THINICHEE ST 2 HCO, I B KEN B EH s
Vo SRNT3. 0dpnR HH X 1172 Broi3 NHE T0.55mTdH - 72,

FNBORMTH L7212 SO D EVEBEMFREENS, ZORENOIITRBCIIED % { SO,*-
1329.0mTH > 72, SO 1EE L L T Na,SO, (FREEF b ) w72, T=M) o e LTHMLTW 5,
* Na,SO a2 W ER~FNBOMTHEML T2t Bbh s,

€— Ca Cl+Br ——>

®5 WIKRANOKRF—51¥S 74 (mea)

Na*, CI-, Br- &Il &

RNDOBEEHE Nat, CEBRS IS ECIBHKTH 0%, ZNIZERD Br (BRA4>) 2FATw
%, Brrogtid4 > 7u<t 75 7%E& (Dionex ##, Model 2020i) % F\>T4F- 72, CI-30.5
pniZ %t LT Bro3.04pm T, Br~/Cl- (E&I) 120.0996TH 3,

or White (1957) =& % &k Br-/Cl- (E&I) 130.0034, A idigAK2%0.0001~0.01, K (LA
7Ki30.0001~0.001TH 3 & . RN Br-/ClriziEkDO#ETH 2,

N1 Broi30.55mm, Br-/Cl-i20.0257C, R Br/Clrleo#Uic e >Twb, ZHZ &
BFFIE T2 4pmi L T 3 Cliz, RIS LWAT S CIZIFTRART, RIS Cl-%
BMI L ERHIFETDLILERL TS,

* RNEERBORE  © FIKRREO Nat—Cl-OBR R 6 IR L 72, BEEOREHIETIHE
ERNDMEIZH 5,
TR, R, FEBICE T2 0E, Cl, Br2Z2icHokiicNT 2 RI0E5% Bik-Ta
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&9, 17.7 35'4(ppm)
(1) F)110.83m3 sec, C1-30.5pm, ¥R

JR&3.15m® “sec, C1-15. 2pm% (2 /
T2, ETE~FEEOH]L. 3knT ///

FFNARRIZ0.94m3 “sec # 2 T2.3 or

2m3/“sec 2%V, o Cl7139.72 /

(ppm)
230-

mCIEDE S, ETHE~RRE &

ORI RNLUAOBERT Cl-ps. 2 //é/A{/

17wm%> 5 9.72pm & 4.55pmIE M T 2 05 115+
HET, SoCroMmEIRAR ,g/

FEBE5 1B 5, A
@ SNOFRIEMEE %1 L ‘ﬁ '

20T, RNORE% KM & : . :

0 20 Cl- L BEBOHR £CI- % %% Climmon) 10

EizcT 2, ZHOBEAIZRNL.25m? Be6 ANKkDFIPYILAF (Nat) CHEXAF> (Cl) DB

/sec, FENAFL I0m? ‘sec AHR L CTHEEBORE E L -72BIck s, i, ETHE~HE

WO TINAERD Cl-25. 17T TELL Twievwe L THEL 72,

(3) RN Br L EEFBORE, Br-2EH#ITT 2, RI1.4Tm* sec, AR L. 68m?,sec THRR
BOFEBELZ,ZOREBEE ClrOFHEZACTHELET L, FINEKD Cl-»TETHENS5. 17w
IS kD,

RINBRBRE 2RI ERICKMEYF LR LK EPFHZ 20T, BEBORERICIIRIID L.
3~1.4m?® “sec PIFNMIZHAL T2 2 5) RfEN I3RS L BbN B,

BNED ClI- . FIBOREIRT.54m® sec, C1-21.4pnTH 5, RIDFAEL. 3~1.4m® “sec 13 5¥F

MNBRENIT~19%TH L2056, ZHRENFETIZRIND Cl-530.5mT L IFNED Cl-%21. 4pm

IZEHDZEIITELR WY,

WIEEL RN Br2EICL TRINDKARZ KD S £1.36m? sec &%), FEEBTHRMED £i3
1F—ET 5, REL.36m3 sec, C1-30.5m? RN DEALIFNIZAFL 72 & L TLRINERD Cl-»*
19.4pml2 B0 L T 2 T UEFNED Clmi221. 4pmiE L 22 W IFNIE D Clid RPN D ER AT K &
(B E52TWBZ P B,

REHRDE
ANKIZKRREBLTHENT2NT, KRBT XSGE (Pco,) 13K&A (Pco,, 107358E) & FH
2HdEEZ LB, BENKRAN TIE Pcoyid10-3¢~102*KENEHHICH - 72 (FF L,
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T T T Y T T T 1976) .
=35 1 FNAKRDOENIKD Peo, 2 RAUS &
ML 72 (Garrels and Mackenzie,
4 1971) .
3 log Pco, =log (HCO,~)+7.82—pH
5% Peo, : WIADREY ZAE (RUE)

o d (HCO;™) | HCO;, D iE BB

pH : #KK 7 pH
pK, =6.35, pKco, =1.47
. ‘ o . ' FENK R T 13 Peo, la10-270~
30 50 1cos(ppm) 7° 90 W 2KENHETH D (£3) .
7 FNKOKEEARRA A (RBEA F+>, HCO,) M AW D Pco, H$10-270 ~1(0-255
& BEH ZBE (Pco,)

KE, W\, BEE, TINDPco,

w
(=)
T

logPcQy (atm.) |
N
<2}
T
L%
o
€0,
1

U
N
o

T

H10-246~ 10228 RENFHICH - 72 (HT)

HEhoa

RANEBBEOAERE TIL, FIOBTREBLRIEICE T 2 KD Cl-i, EENICK~XT?2
~ 35w,

ETR/RTRTIHNICERT 5 RN 5 5 NaCl BRAF IS B THPA»HAL T2, BFRIED LT
FRIcHh T TClr2#%wonid, RINP5DORAKICERYH 5,

RNBICBIT2 Clr B WERIZRINDOWMAKZ T THATE 2\, WEELY THRICH, £En
NaCl B ic B ABFERFEIFINCHAL TWBRTTHSE, 52, ZOMIBTIE Na,SO B
FICBURAKDL S5 LBbb,

72, RNOBHEKICE > THINZBryREINEZ LD, ZHONDREHBEZZEDTHA 5,
Br/Cliz¥#Eko 8 ~28f& L & » T\ 3,

RO THEET 5EGNERERLEIZICL > T, ANKMUERGHENL S ICEbLLPEEIN
5,

e

ZOREETICHZY, KOFRIZBHEIC L2,

BRUFFRIAEAREEEL, FPREPARBRICIAEHSTIBCTTOL I B CHER 22
bblriic, BYLBEZVWRLW2, REREHNMNR BEEILHRFCEDS, KIOKER
BIHALTTE o7, UEnFH2ICES BILBL EIFE T,
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%8B, TOREFRRUFTRIMRERAERS L UK» A BBERER (BHOKEL, BilkEL
NHOELRIFE L RENREMEER 2 DMHEFEICET 2BAWE) 12k -7,

S

Garrels,R.M. and Mackenzie,F.T. (1971) Evolution of Sedimentary Rocks, (W.W.Norton & Company, Inc,) .
TEELE, SAEH AKEE BRE— HNERT (1976) BONARTNOKKRIZONT, BB EFHE,
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