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Characteristics of flushed dam sedimentswith dark sludge
from Dashidaira Dam, Toyama, Japan
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Abstract: Dashidaira Dam and Unazuki Dam at Kurobe River, Toyama, Japan are regularly
flushed sediments since 1991. The flushing of sediments has been impacted on ecosystem of
under stream and Toyama Bay. Parameter of river water, such as pH, Eh, EC and DO at four
places, were measured. Clay mineralogical components of dam sediments conducted in the two
reservoirs have made it possible to evaluate the characteristics of sedimentation. Biological data
are also essential because they allow comparisons to be made with conditions upper and lower
of the dam sediments. At 15:30 on July 14 th, 2002, dark sludge with low oxygen was flushed
from Dashidaira Dam, which was collected from Ononuma Park. The dark sludge contains
expandable clay minerals with strictly anaerobic bacteria, indicating pH 6.8, Eh —210 mV, EC
143,.S/cm and DO 0.9 mg. Physical, mineralogical and biological properties of flushed dam
sedimentd dark sludge from Dashidaira Dam differ from the upper clean stream cause strong
negative in downstream of Kurobe River. It had better leave river alone.
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Fig. 1 Locality map of sampling points during flushing
dam sediments from Dashidaira and Unazuki Dam in July
14", 2002.
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Fig. 2 Field view at Ononuma Park showing yellowish brown muddy water at 11:30 on J&y20@2 (A). At 15:30 on July 1%, 2002, dark sludge with sulfurous stench flushed out
from Dashidaira DamB).
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Fig. 3 Schematic cross section of Dashidaira Dam and Unazuki (BymbolsD~®
are the same sampling points as those in Fig. The structural cross section of
Dashidaira Dam showing flow system of flushing suspension and dark sludge.
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Fig. 4 Characterisics of Kurobe River water showing pH, Eh, EC and DO during flushing dam sediments on July 14 th, 2002
(Symbols®), @ and@ are the same as those in Fig. A ; At Kurobe River 2 nd power plantD). B ; At just downstream of
Dashidaira Dan{(2)), the Eh decreased to 48 mV at 17:30. C ; At Yamabiko Bridg®, after 17:00, the Eh was decreased
whereas the EC was increased.

a ; Free flow of river water started at Dashidaira Dam reservoir at 15:20 on Jyl20@2.

b ; Free flow of river water started at Unazuki Dam reservoir at 17:34 on JGih2002.
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Table1 Characteristics of yellowish brown sediments and dark sludge collected from Ononuma Park.

characteristics of water chemical composition
sampling time pH Eh EC DO WT| N C S
(mV) (uS/cm) (mg/l) (°C) | (Wit%) (wit%) (wt%)
yellowish brown sediments| 2002 /7714 11:30({7.0 30 197 16 231|013 411 0.05
dark sludge 15:30(6.8 -210 143 09 19002 164 0.07
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25 2002F 7 H 14 HIATDNH LY A B L OFREA & L1281 2 M #EHFS R PRI L 72 B K DK E
(pH, Eh, EC, DO) D3l E 2 545 1 HH O ek 5 (O, @ia LOOBRHLIOY ¥ 7)) v FHEERT). A B
HNgE—sEmAT (D). B ML FFAET (@), HLFY LB 2 BRI TFHRETZOBEHNIOWT, DOsar 758
HEMEICHARET LTB Y, 512 20024 7 A 14 H 16:00 1R L 7238 EHZ BW T L. C; IIEZEHE (@), Eh1Z3]
WHEML D b 1&“@’6 IT—E L T\5. pH, EC3 X U DOsar 3B e & FIARICIZIE—% LiliZ /R L7z,
a; ﬁ L P8 21250 5 BRI T RG] (20024F 7 H 14 H 15:20.

THRAY LIZBT A BRI T B (20024E 7 H 14 H 17:34).
Flg. 5 Re-measurement date of Kurobe River wdig, Eh, EC and Dérr) after one day in the fieldSymbols®, @ and®
are the same as those in Fig. A ; At Kurobe River 2 nd power plant showing constant val(gs) . B ; At just downstream of
Dashidaira Dam{(2)) showing DQar decreased as much a%4-26% to compare with the field measurement. C ; At Yamabiko
Bridge (@), Eh in the field was different from re-measured Eh whereas the other factors were constant.
Symbols “a” and “b” are the same as those in Fig. 4.
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- Yellowish brown sediments (2002/07/14, 11 :30)
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Fig. 6 X-ray powder diffractio{ XRD) patterns o& 2 .. m fraction of yellowish brown sedimen({8) and dark
sludge(B) collected from Ononuma Park on July "42002. N.T.: non treatment, E.G.: ethylene glycol

treatment.

O EWE, AAZF AN, MAZ054 B
SUON=3IF 251 b, 10A ZERSER W, 7TA S
) VEMTH S, T2, BOEKTOBEYE (B)
&, Wt L TAXZ YA, 14A27 054 b
BION—3IF254 b, 10AZMHEM T8, 7
AN ) VR EATEY, HEmHEREY &M
LTwa., La»L, EBtdmmi, Bamikdo

SREWE IR 8AA D APIHEETE VS R L
TWh., ZoRTEwHEeEiE, HIFE2 (200D B

iﬁE%i#@w@fﬁitfwéﬁt¥fAﬁl
FHEA T L OWREY & AR TH - 72,

HPIEMIR RS
200247 ] 14 H 15:30 B DiE
TIRL 72 BBk O BB H

2SR (@) 128w
LOWT pireaticl

MR IT o 7o R, BREWE \Z, Kh, %
R E ORI AR AW 5L D Z> ZENHAS

#&&oﬁ@g?k@%it,;®%@wgb

DAPI Yt % fifs L8 F CHi%E 247 o722 2 A, K
B IS T B RAR B O EE O H R E A 5 7z13
A, R Lum OIRERIEE DOFIENS MRS L7z
(Fig. 7D).

mIIEEER

B OEARER (D) 1I2BWTHRML7ZIEEh B L O
DO fEZ /R T EBEHEED I L R EEKF I A
BT A RMEEEEME IO WA E R T o 77
MERE Fig. 818 T, RIS MEME 2TV ok
B2 o b oS /. 37C T2 R IC &
D, MEFEREM Flcau =2l s, Boh
SoBEvRE o u = — ORI, g, RERER, oo
——ofmBLau=— %2R T AMEOEEIC
Lo TA~EDSHEIZHFEL 7.

AlZWTNORED2L b E LN, BN 2Bk
T%é CAULESH L 7ARR 25 7 5 NEET
Eigoig s an=— %KL, FOEREIT 72



FHIFFIT, - B2 HEIT - #R)IM2A - Chaerun Siti Khodjah 8k
i TCERRE. - MR - 1 - MR - MR AR - IRIREA T - B

10

104 m

< B HE SRR

7 200247 H 14 H 15301 OEAEICB W TR L2 L5 4 & ) HEE S - BBk dh o &g o
T BAMSRBIE RS R, BEWE IR O NZRA (A), ERWR AR EoEwRA (B) B X U4 ER (C). DAPI

et i DERE R O HFOLMMBI G E (D).

Fig. 7 Optical micrographs of dark sludge collected from Ononuma Park at 15:30 on July 14 th, 2002 showing pieces of

plants(A), roots(B) and organicéC) . DAPI (4',6-diamidino-2-phenilindolestained epifluorescence microgréjih showing
abundance of cocci and bacillus typed bacteria in the dark sludge.
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| Characteristics of colonies on blood agar plate Cell Yellowish brown sediments Dark sludge
solate code . : .
form margin elevation color form  size (um)| cell number (cells/ml) cell number (cells/ml)
. . . bacillus 2-6 5 6 5 7

A circular entire flat white make chain 10°-10 10°-10

B circular lobate flat white spirilla 2-6 - 20

C circular entire flat white coccus 1-2 400 10

D rhizoid filamentous convex white bacillus 2-6 200 200

E circular entire flat grey bacillus 3-11 100 -

- ; No growth

8 20024F 7 H 14 H 11:301C B DEAREIC B W TR L - B aitfi B X O H 15:30

IR A

(CERILL 72 Ak 5 i S 72 AR PE SERT

Fig. 8 The isolated strictly anaerobic bacteria from yellowish brown sedinm@nt80, sampling timeand dark sludgél15:30, sampling timecollected from Ononuma Park on July*14

2002, showing five kinds of strictly anaerobic bacteria.
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Fig. 1 Locality map of sampling pointé1~7) and the date.
020522; 22' May 2002 (before flushing
020609; 9 June 2002 before flushing
020714; 14 July 2002(during flushing
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Table1 Occurrence of diatom at Kurobe River and Toyama Bay.
Sample number 1 2 3 4 5 6 7
Abundance R R R R R R Cc
Habitat Nonmarin Diatoms
benthic Achnathes spp. + +
benthic Cocconeis placentula var. euglypta + + +
benthic Cymbella sinuata +
benthic  Cymbella spp. + c + c + @)
_benthic Diafoma -+ hiemalis c ¢ € L c sl
benthic Eunotia spp. + +
planktonic Fragifaria spp. +
benthic Frustulia spp. +
benthic Gomphonema spp. + +
planktonic Meloroisra octagona +
benthic Navicula spp. (small) + +
benthic Navicula sp. (v. small, cf. contenta) +
benthic Navicula spp. + +
benthic Navicula spp. (small) +
_benthic _ Nitzschia spp. (small) o o L
benthic Pinnularia spp. (large) +
planktonic Synedra ulna-vaucheri complex c c Cc + + * c
benthic Tabellaria spp. + + +
Marine Diatoms
benthic Amphora spp. +
benthic Biddulphia decipiens +
planktonic Chaetoceros spp. (spores) +
benthic Cocconeis scutellum +
planktonic Coscinodiscus _ spp. - + +
benthic Diploneis Spp. +
benthic Grammatophora spp. +
benthic Hyalodiscus spp. +
planktonic Laudria sp. + +
benthic Navicula sp. (lyrate, small) +
benthic Navicula sp. (lyrate, robust) +
planktonic Odontelfa cf.sinensis +
planktonic Odontella aurita +
planktonic Skelefonema  costatum + +
planktonic Thalassionema bacillis + +
planktonic Thalassionema nitzschiocides + +
planktonic Thalassiosira + +

Spp.

Sample 1; upperstream of Kurobe River,

Sample 2; inside Dashidaira Dam,

Sample 3; just under Dashidaira Dam,

Sample 4; yellowish suspension in front of Ononuma Park,
Sample 5; dark sludge in front of Ononuma Park,

Sample 8; near estuary of Kurobe River,

Sample 7; faraway from estuary of Kurobe River.

C; common, R; rare, +; present.

TV, 25 OFERIEEVIZEU L Twd ., —
7, EIEOHEREY TH % sample 6 7 X, {EAFED
KT O RN GEE - vRENE) LgkAE G4 - R
M) L OREHENSES. ThbE, HLFESY
L, ROWAEOFEK L BEINEOREORERX, €
NS D AR 72 FERE R 2> & BB WD 2R R &
B KO LT, 7B CIIzm L
C Cymbella spp. (7 4= &), Diatoma spp.(#5 4 ),
Synedra ulna-vaucheri’ )V — 7 ({FilEVERE) @ 3 A%
W 12RO 514 . F 72, Cocconeis placentula
var. euglypta# 4EfE) , Eunotia spp (% 4= %) , Nitzschia
spp.(F#EFE) | Tabellaria spp.(Z5 4 H) b oKk, i
HKIROT 7 TRRD Sz,

P RT O L5 L3R R,  PERD oo FRER 15

NIKFPOBEYE & TN AEEMM, FRIE LM
BILEHEYHICbEINRL 2 L1E, HbIck - T
LSS 25 S8k S 7z 5 23RS, SIED
HENA OISR T A 2 L 2R LTS, F
72, BEESHT O E NEHEREY P ISR O B AE (B
H M) DS EN T W Z B, LY AR
P IHERPIC & D IR L, s S0 Bi R 1T
EAEZITT, LEDEZORIZEEET ) ET LD
ERTRBELTWA, b, BHbsNvn v A X
OB HEIILE T A& LI LED, [H
WTbIehbbEMNTLNS.

B, BIFEEERC, BB KRREES
NZHREREON FaSEEKIZED X ) IZHEf L T
WO I, HEOHMATZIRIEL 5



BINELE LY 2 0H 7 — b 2 S HEE S 7z BEEH KO F# 17

ZET, NNUDGAEAETE 5 2 &HE S
nNCTw5b (T2 1991).

il Cad

RFFEEAT R D) IZH 721, EEE DI E & B3ESCHE
WhicBE L. 72, BIIEHERY SR ORI
BV TAENOERFHERZ I Lo L $ 2O
ik, BIEERZIZ Lo LT 5AMEER RO
Ji% O et57z. MBS LV LFES
LNOHER PR 2 it L Twziw/z, BlEo

BEFEIE — - EANMESE - IR 1E (1990 & 11195 HE i)
ICHEENAFOICOWT, SRS H A
fFger s, 23:31-50.

HIEAINT. - A1 - EIZERE - FRIMRH - 4
AR - BoCEEE - SRR - AR - RHE
ik - MHEIE - R - WIS - SRR
(2002 BEBINH LY 48 X OEIIEIZ BT 54
FEW DU E—SRE AL T BB IC G 2 A REOR
A —. HEFHERS, 108: 435-452.

FAZ, WFLH L BT A, B, KIFFEO—ERIC Tazaki, K., Sato, M., Van der Gaast, S. V. and
R O e s Bh A 25 A (REHIEATL) % Morikawa, T.(2003 Flushing clayey dam sediments
L7, influence on downstream benthic life. Clay Minerals
(in press.
MR (1999 R B HuIB /2 4346 3 % it
HEALORE . #EH @, 50: 49-65.



