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Variation of Values of pH and Some Other Water Qualities

of a River in Urban Area in Kofu

by Masaharu IMAOKA*, Kimiaki HIRAYAMA*, Keiko HIRAYAMA* and Hideo SATO*

Abstract

Water quality survey of rivers in urban area in Kofu shows a yearly remarkable decrease

in BOD and increase in pH at Shorobashi station. Those years high BOD concentration larger

than 10 mg/l made the station fall out of the categories in environmental water quality

standards, but these years the station falls out of the categories mainly because of high pH

larger than 8.5. Since carbonic acid assimilation by aquatic algae seems to be a cause of high

pH, investigation of whole day and seasonal variation in water quality was carried out. It can

be pointed out that (1) pH keeps slightly alkaline during night and reaches as high as 9 or 10

during daytime, which makes the station out of the environmental water quality standard

categories, (2) DO concentration is over-saturated during daytime and reaches around 2 mg/1

during night, which means out of the categories, and (3) remarkable variations in pH and DO

are observed in summer. River section profiles may amplify the variation at Shorobashi station.
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xRl BEBCEILIKEOREERAE
KA |BK |KE| KR BE |pH | DO | E®E*E |/K¥%| BOD | COD |7vE=7|) vB| 5K |7 e e 112
23] (Mn) | #EE |[14v |14+
|| 4 g/8) | (uS/em) | (D |(mg/ 2) [(mg/ L) | (mg/2) |(mg/2)|(mg/8)| C(ug/e)
6:00({28.0(24.4] — 7.7 3.2 285 |18.3] 2.8 5.7 0.35 0.30 | 16.5 3.7
10 : 00(33.3]27.2]102000| 9.1| 10.2| 250 |[18.3| — — — — — —
1994 12.100(35.6|31.6(110000/10.2| 11.5| 245 {19.0| — — — — — —
7/25 14100(31.7[33.8| 28000{10.5| 9.8| 241 |19.0| 3.7 — 0.08 0.65 | 14.6 9.8
18:00(29.6(28.5{ 1950| 9.9] 9.3| 230 |[19.0 — — — — — —
20:00(28.6(27.2| — 9.2] 6.5] 249 [19.0| — — — — — —
22 :00(27.7{26.0f — 8.1) 3.5| 260 [19.0, — — — — — —
6:00(29.5|26.3] — 7.4 1.9] 225 1]18.3| 1.3 1.4 0.02 0.54 | 16.1 13.9
101 00(34.6|27.6] 60000| 8.7| 7.8| 205 |18.3] — — — — — —
1994 12 :00(36.8/|31.4{102500(10.1| 10.5| 205 |18.3| — — — — — —
8/2 14 :00138.8(25.1| 75000/10.3| 9.7| 220 |18.3| 3.4 — 0.00 0.80 | 14.8 54.3
18:00135.8|32.3| 3800{10.6| 8.0 231 |18.3] — — — — — —
20:00/32.9130.1| — 9.7 6.0{ 232 |18.0| — — — — — —
22:00{31.6(28.6| — 8.6| 2.2| 269 (18.0| — — — — — —
6:00(28.9124.6| 13000| 7.5| 3.7| 260 [19.0| 4.9 3.1 0.34 0.68 | 27.2 7.8
100 00(28.8(25.8| 26000) 8.8 10.2{ 230 |19.0| — — — — — —
1994 12:00(31.4{28.1| 19500 9.8| 11.8| 315 |19.2| — — — — — —
8 /12 14:00(28.0127.6] 9300| 6.7| 6.6| 290 |21.0| — 6.8 5.75 0.84 | 73.9 45.5
18 1 00{27.0/26.8| 1800( 7.5| 5.5 371 |20.5( — — — — - —
20.00(27.7125.9] — 7.8 4.6 280 |19.0| — — — — — —
22 :00125.2(25.6] — 7.8 3.9{ 280 [19.0] — — — — — —
6:.00(26.8(25.2] — 7.5] 3.3] 240 |18.3| 5.0 3.6 0.63 0.60 | 16.5 14.1
10 200|31.3|27.4{100000| 9.1 12.9| 225 |[18.3] — — — — — —
1994 12 :00(37.3|32.4/110000/10.1] 16.2| 221 {18.0 — — — — — —
8/15 14200(39.8(35.4| 81000|10.6| 17.7| 255 |18.0| — 16.4 0.03 0.71 | 70.8 151.3
18:00(31.3(31.6| 1800| 9.7 11.3| 265 |19.0] — — — — — -
20:00{29.5(29.1f — 9.1 3.1| 248 |18.0] — — - — — —
22:00(28.0(27.4] — 8.0 — 278 118.0| — — — — — —
6:00)23.5(23.6| 1950| 7.8| 4.1| 258 |17.3] 3.5 2.7 0.19 0.73 | 23.2 29.3
102 00(32.0(25.4| 90000( 8.6| 10.1{ 230 |18.0| — — — — — —
1994 12 :00(33.8|31.0{100000|10.2| 15.4| 215 |18.0| — — — — — —
8 /19 14 2 00(29.7(31.5{ 5000| 9.5 9.7| 215 [20.0| — 47.6 0.05 1.67 | 18.1 428.0
18:00(28.1(26.7{ 1300 8.8 7.7/ 190 |18.0| — — — — — —
20:00(27.4|125.8] — 8.2| 5.1 230 [18.5| — — — — — —
22 :00125.9(25.1f — 7.91 4.3] 240 |18.2| — — — — — —
6:00126.3{24.4| 4500 7.9 4.9| 245 |18.3] 2.4 2.9 0.07 0.55 | 14.4 10.3
10:00(33.2{27.4] 90000| 9.7| 13.1| 185 |18.8] — — — — — —
1994 12 7 00(36.3131.3{100000{10.2| 14.3] 190 {18.3| — — — — — =
8 /97 14 1 00(37.5[33.4| 75000|10.5| 13.5| 225 |19.0| 7.5 — 0.03 0.64 | 13.2 27.8
18:00(29.6(29.9{ 1100/10.1| 10.5/ 296 |18.0| — — — — — -
20:00127.8(27.7f — 9.7 6.8] 280 |18.0| — - — — — —
22 :00(27.7 26.1 - 8.3| 4.0 295 |[17.8] — — — — — —
6:00(23.0(22.7| 6500| 7.9 4.5| 255 | — | 3.3 | 3.4 0.06 | 0.56 | 17.8 7.4
10 00{30.9/24.3| 70000| 8.8| 10.7| 240 [16.9] — | — - - | - -
logq |12700(35.6(27.7) 90000) 9.9| 14.7) 231 \17.5] — | — — - | = -
o /10 | 147 00|36.731.6] 80000|20.7| 13.0 262 |18.0] 3.4 | — 0.04 |0.78 | 17.1 25.5
18:00(30.0(28.6| 120(10.2| 9.7| 255 [17.5| — | — — - | = -
20:00(28.3/26.6) — | 9.5/ 6.8/ 268 |17.5] — | — - - | - -
22:00(27.325.6] — | 8.2| 3.7| 280 |17.0] — | — — — | - —
REW#EL)
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(R1 ABBCITHKEORMEE TR X)
BAKB|®K (KE|AE| BE pH) DO | BER K| BOD | COD |7v =7 |V vEE| K |7 er v 1 ra
w1 (Mn) | #=F& |(14+v |14V
o] ax mg/t) | (uS/em) | (D |(mg/ L) |(mg/8)| (mg/ &) |(mg/e)|(mg/e)| (ug/L)
6:00(19.8|20.2| 1200f 7.9| 5.5| 258 (17.01 2.1 2.8 0.06 0.53 | 11.4 6.9
10 :00(22.7(20.8] 9500| 8.1| 8.8 255 |[17.5] — — — — — —
1994 12:00(24.5{22.0| 12000| 9.1| 11.7| 314 |17.9| — — — — — —
9 /22 14 100|24.3|22.7| 14000) 9.3 11.9| 257 118.2] 5.2 — 0.05 1.25 | 28.4 8.9
18 :00{20.7|21.9| — 8.8| 8.2| 241 |[18.2f — — — — — —
20:00(19.6|21.1| — 8.0 6.1 240 (18.0f — — — — — —
22 :00(20.2(20.8] — 7.9 5.9 240 (17.5{ — — — — . — —
6:00({18.8(20.7 700 7.7] 5.6( 140 |18.0| 2.4 3.1 0.07 0.36 1.2 2.6
10 :00(25.2|22.6| 50000( 8.7] 10.7| 175 |24.0] — — — — — —
1994 12 :00(28.0(24.7| 23000f 9.3| 11.8{ 189 |23.0| — — — — — —
10/3 14 2 00(25.0(|25.5| 11000{ 9.5| 11.8| 204 [23.0] 3.6 — 0.05 0.64 | 8.0 4.1
18 :00)|22.2(21.4| — 8.5| 7.0 239 [22.8] — — — — — —
20:00(21.2|120.6] — 8.0 5.5 251 [22.0f — — — — — -
22 :00(21.4|20.6] — 7.9] 5.3| 259 [22.0| — — — — - —
6:00(14.2]16.4 450 7.7\ 6.4 225 |17.0| 0.6 1.9 0.05 0.52 | 12.4 5.3
10:00/20.0/17.0| 57000| 8.0| 9.7| 224 {18.0{ — — — — — —
1994 12:00{20.9(18.9] 17000| 8.9| 11.8{ 214 |17.3| — — — — — —
10/28 14 1 00|20.8(19.5| 13000| 9.2| 11.4| 220 |(18.0| 2.4 — 0.03 0.82 | 14.0 7.8
18 :00(17.6|18.3| — 8.31 8.01 360 [19.0( — — — — — —
20:00{17.0(17.9| — 8.0/ 5.7| 268 (18.9| — — — — — —
22:00(17.1|17.7| — 7.61 5.4 250 [18.9] — — — — — —
6:00 6.2(11.0] — 7.5 6.2) 222 |(18.0 — 3.2 0.10 0.60 | 13.2 6.0
10200} 9.9]10.7| 50000| 8.0| 8.7/ 220 |18.0| — — — — — —
1994 12:00{11.7(11.3| 60000| 8.5| 12.5| 212 |17.8| — — — -— — —
11/23 14 :00(14.5(13.4| 52000| 9.1| 13.5| 221 |18.0| — — 0.03 0.91 | 13.0 18.2
18:00( 9.5/12.3] — 8.9] 10.5| 245 [19.0| — — — — — —
20:00( 8.8[11.1| — 7.9 6.8] 250 |19.0| — — — — — —
22:00( 7.6/10.6] — 7.71 6.6] 238 |19.0] — — — — — —
6:00] 9.8/11.8) — | 7.5| 5.7 230. |18.0| 4.2 | 3.4 | 0.02 | 0.68 | 17.2 —
10:00(12.1{12.2| 12000| 7.7| 9.3| 218 |19.0] — | — - - | - —
logq |12700/13.7|13.4| 14000| 8.8) 13.2) 212 |19.0 — | — — - | - —
12/13 14:00(12.0(13.7| 2400| 9.0} 13.0( 222 {19.0| 3.1 — 0.28 0.80 | 15.8 —
18 :00110.7|12.7| — 7.8 6.0 290 |19.0] — — — — — —
20:00] 9.8{12.5 -— 7.6 5.3| 245 (19.0f — — — — - —
22 .00f 9.2(12.1| — 7.6] 5.1 232 [19.0| — — — — — -
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SR 7 F128 IIBLAZE T e 465
%2 ABEHAOT AL VER LV pH HOHERR & BEEE
vorel Il e R B w7 on ) R | BT 4 ) R pH
(mg/ ©) (mg/ 2) (mg/2) |(mmol/e)| (mg/2) | (mmol/L) |MEE EEME
12/13 | 6:00 80.1 0 80.1 1.60 0 0 7.5 —
” 10: 00 75.1 0 75.1 1.50 0 0 7.7 —
” 1200 70.1 6.0 58.1 1.16 12.0 0.12 8.8 9.3
4 14 : 00 75.1 9.0 57.1 1.14 18.0 0.18 9.0 9.5
7 18 : 00 65.1 0 65.1 1.30 0 0 7.8 —
” 20 200 85.1 0 85.1 1.70 0 0 7.6 —
4 2200 81.1 0 81.1 1.62 0 0 7.6 —

U 2 EORECAEREEZRLTWSH, Zh
LOERERRAIAPETHS. BODHEIXIZEAEDS mg/
QLT T, HERNESREBYRL, EEROE,
LA THMSERII WS DEHEINS. TVES
7 M R LR KEF O REE & B\ 0,022 50.63
mg/ ¢ THH ) VA F i20.305051.67mg, ¢ T
BB, )V VBAAVIIERHKCI B0 L ThHhIE
BOD 53X U7 ve=7HER0BICK L, HEHKE
HEXRLTWBS Lo iBbhs.
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TR mEmN) KB o pH BSOEBBE T 5 —5 %

®"3 BBCKT 5 KEORREBSHERR

SR | KE | BE | pH | fF |HEX| BOD | COD |7ve=7 | Vv | #HFE | 7=on | kB
SN [ (Mn) | == |14V |14 +v | 740a
o || ax g/ 0) | uS/an) | (rg/2) | (g/0) | (g/0) | (mg/8) | (mg/ ) | (ug/©) | (e
6 :00 |14.2119.2 450 | 7.6 6.2 220 1.7 1.7 0.29 0.66 10.8 9.8 7.0
10:00 |20.0120.3| 57000 | 8.0 7.9 192 — — — — — — 7.5
12:00 |20.9{19.4| 17000 | 8.8 7.4 220 — — — — — — 8.0
14:00 |20.8(19.0| 13000 | 7.8 7.0 680 3.2 — 0.16 0.62 94.6 3.2 8.0
18:00 |17.6(19.8 — 7.8 5.5 228 — — — — — — 7.8
20:00 [17.0]19.5 — 7.7 5.4 234 — — — — — — 8.0
22:00 (17.1119.4 — 7.7 5.4 230 — — — — — — 8.0
(Bk7k B 199441028 H)
pH=—log [H*]=—logk—log %%%3 (@ BB LRAICOREE LR TRNCI

nbRDLIS.

F2RT X 51 2 128 0 pH EXH EEC
9.3, SEHMETS.8, 14k DEA ILFHEEY .5, SEHIEY.0
TRIGEPOELRD Sh, pHEOCEFORKEE 7t
DB EMRENRTWS.

4, HBERIME E DKEOLERE

LARBH TR S pHER EDKEOEGHOEE
LR DD, EHfloREH Sk 5EEE
BAE, BIOCLERE IO THBOEM ST
DOKREFAERT - 1.

4.1 BHEHLSC KT B KE ORI E

BEABHLE HHH9900 m LR OB T TRE oS
MEBRELT > 7. BBBEHS L OB DD1210
A28 A A Licd T, BIEHEREYE 3R
T. B AL AER O TR TKREBL . 2Ies i,
BUOARLLEHEOMSET, T OMOMHLXEIIRE
EitoTwb, BIEREIEE KT pHEI]2
RFi28.8, 14K57.8: 4 AR HZ LN DM, BEED
FRZIEDS.9, 9.21ctblig L TE L, BHEME L FIE
DIRET.9mg/ Lt LTll.8mg/ ¢ Lt ERA LR
5. L, Zere7 s raBIIGEBEOHINLRL .
I TRIT T AEEZE I SWCEM RT3 Th
Mooy, LHRAOBE TIIERIEIZEE L VRRE
BNIR BRI DT, ORIV TREIRE LA E
CTwalisiBbhs.

4.2 HEBHAROEREEEIOTHRT RIS

KE o HE:

BB SO B X OFIRIBIZ I35 KE 0 gk
FAERIT - 7. FAEEBILE A2 9 Jrenlrtoif
JET, KRR # 2RETH B, AEMAITY

OB (R BL OB ERELED 4 HETH 5.
AEMSOBERIN 3 REA TS,
FERBREELFRICTRT. T, FKXBEEBICOWT
3 [EIDRITE D FHME Z F KM IC OV THE Lic b D
5 IRT. COER, pH EIXEMERE - EREOME
HE. ZOFREBRBAEERICE 550 LT R,
ORI IBEBRER IO z7e v s raDELE
WEBbhsH, BEBTRIALRBELTRWTh
HEND T, pHEOREWERE LT, AROMED
DisnZ Eb, HEOHEILORAKIZ L HEE
bELONL. rrr7iaaDENGES L BR
BHE L E L, BBBEIAEV0, BBMEOE L
TEEZOEB LT WKEORK & LER1D 50
bAh o, EFEFEKC X BEBHICOWTIE, BIIK
4 BOD 5 HEEROEL R A 7R LT B DIkt L,
ST OBEL BOD i35 <, pH fEikh#Th b,
zawvzisraBddiou. BIEHRBIOBEL
Exzbh b, BIIAROHEIKE L /50, pHE
GHEEN L D EWERR LTV 5. BR, ARG S,
FRE LT OLDEEDERYICL DD LHEE
Eh 5, pHIE, SOIIBHERRERY, £iFBRESY
RITERWLKBEEB O WT, KEREILE - B
L7cBa, POHRTRERZTRL VW5 5cEbh
5.

5.HEE8

BEBHAC TS pH LB Zhh & LcKE
FAERERIKDO L 5THB.
1) BEEWREIIKEOMGEATEOREE, £KksL T
KFEBEEEYROVRLTWAEARLLRSD. Bl
DEBAEH LT, BOD 219854EL%, 124310 mg, ¢
DT CREFZECHEIE © BOD10mg, ¢ LA F &R
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BRF A ) IKE © pH EF O L BB+ 5 —EF %

x4 B BRI EEESR

#kA SE | KB | pH | % |EEXR| BOD | COD |7ve=7 | Vv | HFE | 7mrm | KE
Bk s /£ (Mn) | #EFE |14V |14V | 741a

QRN g/ 0) | uSaw | (mg/ ) | (mg/ L) | (mg/0) | g/ L) | (ng/0) | (ug/ L) | (aw

B #5(31.4(21.6(10.0 5.9 200 2.9 5.0 0.60 — 17.7 1.0 4.5

53 #|38.2(25.6| 8.0 6.4 — 1.2 3.4 0.18 0.64 16.3 9.9 5.0

;333 4 B #%|37.8130.1| 9.7| 11.3 243 3.4 4.3 0.04 0.71 18.3 8.3 18.0

B JIT[34.8]| — — — — — — — — — — —

BRI AUt | 34.8]28.2] 9.0 8.9 300 — 5.2 0.37 0.69 22.8 — 15.0

B O $135.6|26.0| 9.5 7.1 | 227 2.6 3.1 0.02 | 0.51 9.9 0.9 3.5

53 w| — |26.9] 7.8 5.7 240 2.2 3.6 0.37 0.69 21.2 7.4 5.5

;334 4 B ¥ |32.5{30.2] 9.4 8.8 149 2.6 2.0 0.10 0.46 11.1 4.3 17.0

B | — 128.0| 8.0 6.2 309 — 3.9 0.60 0.61 15.7 2.8 —

BIET#E | — |28.0] 8.0 5.7 282 5.2 — 0.50 0.62 15.6 3.5 —

B O B — (21.5] 9.1 7.7 253 — 7.6 0.04 0.88 17.4 2.5 2.5

% ¥ 28.0(22.5| 8.0 7.3 205 2.1 1.9 0.01 0.68 8.8 15.7 7.0

{1322 % B ¥|27.6[26.4| 9.4 11.3 230 3.1 2.8 0.04 0.75 12.1 10.3 18.0

BE JI1129.1123.0] 8.1 7.0 283 12.0 4.5 0.83 0.95 14.1 3.3 32.0

BI&wE | — |23.6] 8.0 7.0 278 6.2 3.4 0.63 0.82 13.9 3.8 16.0

LTW35., UL, F0OMIZ19764EH X b Effio pH 18
DELVERBRALIRL LSRR o, flicdh <2
PHUS TELOBRN S b, BEREH ST
BEECREEEDORE L /25 TV 58.51x L1I0% B
2 BBEVEL e o T b, BHEBRICOVWTHHE
DFHMERLT WS, Lirl, 0BT IEESE?2
BB A RFEOBMIZfThh T35 D TH 5.

(2) BERBHSORMEEOFHAEZ/ ROV, pH
fEXEIBRI7.5~8. 5 CEIFEL, BPIE L EEND
KL o> T B, ZOBRGEIEHACEECIEE
Y EZPIIOBRETHS. pHEEROEEOFHIZ
TAh ) ERERRELDRBAMERCL S0
EHEE I NI ET, BEFEBHRLEM 4 mg ¢ BE
LichBEMOREEYRTH, HreEHom4
mg/ e LT &R ERND 2 mg,/ ¢ LLTFOMES B
Ih, BREERRVIRETIWZ ERRLT.

(3) AEEH S CTREALERIPPHREEEPIRS
BELLTbh 3BAIOWTE, o LW[, T
HHEDTHEE LB EDRREE Bbh3 b DIZR
Wi b3, KBEOBRSLKEZEDOFHHEHE KA
EottbLHERIENS. v, pHEO ERERL BN
TR 7o REE & KRB BE 3G Tfr b T RE D
FEERTHOT, MoEHIz= v 2 ) — MTROPE
b B otohdaEiiu, i

(4) BRIEHEE ) B L CIRBERASREYHMTAZ &
CoWTIE, 1 BEWED & ) HRERER R LR

TEEAL, BE, BECKSTEENMTbh SR
DHEERTHEELRDDH. BEOEE, ARBHET
EBEBLTREALS.S%B 2, pHENRKTHE
AN DRRBE Te o T B, Eie, BREEBICOWTIZ
Bt s pH EE I EEBRE D EHfoRMI I
WTHESMOI VD TRE LICREBE R L T 5.
PoT, X5 RREERD D VX h bOFREIK
OWTHRECE 2 2FEOREZSITL, TREXR
BEOEO LY RERERBE T ARCHEHLICHE
DEBITRELAERE L HLENEL OIS,

oW R CCEIE BT A KEFRET, M4
ARBE T 2RS4, BL—T, AERE_OBWEIID
TohicbDOThs Z &M 5.

BEXR

1) 4MIESE | BRFH DI KEHERLO 205 /- 0
Hete & EZ (RINHERERD, (1993)

2) BT AR AEFNER  REEAEOBH
(¥ x 58\, p.193(1994) ’

3) SRIESEAD | BIFHRII o KEHEEM O < ¢
Vv 7 ARIRFN 7 J 7ic X AR EEL, LELKE
TEI TR, Vol 40, pp.55-71(1989)

4) C.N.Sawyer and P. L. McCarty : Chemistry for
Sanitary Engineer (McGraw-Hill), p. 320(1967)




