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Abstract

The dam sediments of both Dashidaira and Unazuki Dams equipped with a flushing gate had been flushed out almost
every year since 1991. The sediments are black and gray in color with smell sludge. Benthic fish counts have decreased year
by year due to repeated flushing of clay-rich dam sediments associated with high organic contents. In June 29-30 2005, the
flushed river water and sediments were collected from Yamabiko Bridge on Kurobe River, Toyama, Japan. The suspended
river water showed low dissolved oxygen (DO), high electrical conductivity (EC), and large amounts of suspended substance (SS).
After one year the flushed river water and sediments occurred reddish brown microbial films inside the bottle. The sediments
contain high C, N, and S elements, suggesting large amounts of organics under reduction condition after one year. Optical
microscope, SEM-EDX, TEM, STEM-EDX, and EF-TEM observations revealed coexistence of abundance microorganisms, clays
and altered minerals. Coccus and bacilli type bacteria existed on the surface of minerals attaching with hydroxyl iron filaments
and spherules in nm size. The XRD analyses of the sediments after one year identified clay minerals as chlorite, smectite, mica
clay minerals and kaolin minerals after EG, HCI, and heating treatments. The XRD results clearly indicated that smectite is rich
in the flushing dam sediments in June 29, 2005, correlating with Al/Si ratio (over 0.24). Characteristics of flushing dam sediments
from Dashidaira after one year reflect the condition of bottom of the dam where deoxidized bacteria lead to anoxia circumstance.
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Locality map shows the Dashidaira and Unazuki Dams
on the Kurobe River, Toyama, Japan, and flushing
events of Unazuki Dam, in June 29-30, 2005 (A and B).
Arrows indicate the black clay and organic-rich dam
sediments.
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Fig2 The Eh, EC, pH and DO values of Kurobe River water at Yamabiko and Shimokurobe
Bridges during flushing of Dashidaira and Unazuki Dams in June 29-30, 2005 (left). At
both bridges the DO data indicate much less oxygen. For comparison water quality at
Ochiai Brige on Katakai River without any dam, has not changed, indicate rather stable
values during ordinary rain. We measured water quality twice at field and at

laboratory after one day (right).

EG %2 T L7 HEEWHI6HEEMERTIREO
wWRUINE ., KT 3 EBEET 52 FMHETIT- 72, gk
WEE, HEN T AR EEH AR ZER L, 300 C,
500 C, 700 C CEMMIZZLZN 1 B O % T\
BhS, WHIEHICXRD 707 74 VOWMEE T 72

2.6. BF¥HEMREATR (SEM, TEM, EFTEM)

BEWHEREORM 2 KRB IEERE FHEM
# (SEM JERO-JSM-5200LV) #H\T, IEEELS kV
Tiio7. £/, SEMIZHOfHFohA74Y) v 72
B A F 4588 X BoH%E (EDX Philips-EDAX-
PV9800STD) % Fi\» THBRMAR OTESMMT 21T /2.
BEOBRIIIMEYRUEWOERZH 2o, ikiE
P OFHICETE, FEEREL V.

S O IR 2 A O BIE 3B AR E T MEE JEOL-
JEM-2000EX # & U JSM-2010FEF) # A\ T, M&EE
JE200 kV TiT o 7. RBOTHE S5 X3 JSM-2010FEF
% f# fl L T STEM-EDS (Scanning Transmission Electron
Microscope-Energy Dispersion Spectrometer)#: T, HI#EE

J£200 kV, BEEHR10 nA, ¥ T ¥4 A05 msec,
AL =T 54 L50ETHM 24T - 72, REHIEF AR
BIELHLOEREBFARS P TRWL, ~4 270y
Vo FICHGE-6 L, BEsE-bnx L.

3. RB#ER

3.1. B YUBAORMICHTZKEATEHERE 1 BED
AEHR

BERNABRIZ O H S ILER (FRAFLET) B
TREME (TROMOME) 128 THRMEEICKE R E
ZiTo7:. HRICIIBIXKGBOER KN, —%52H
TICHR L7 (Fig. 1A, BEE). Zo0FIcBIF 5K
Bl A% 1320054 6 H29H17 : 30-22 : 00D HARRK T
RFlZidvwhd Eh BX U DO DA, EC DEMAE
HHN, pHIZIIAX LEIZED bW o7- (Fig 2
EE, Ed). RERI] BEOFNEOR RPN Y
H& Y Eh, DO @A L EC D LERDOELH L Y BEEIZ



50 HSAIIL - AARE— - ST - SIHET - BTEE - AlEnd

Fooh Fig2htl HH). —H HBEOLDIC
YAV BRINOESETORENERITo 7. &E
BCIXBIHNO2ERFOME & LN TREDEBHA %L,
SEHRE 1 B OBRERERTDH Eh, DO, pH, EC®D
AEEBICRAKEL2EBIIRO 5N, DOEDOAN]
HT130 % 590 % 2®A L7 (Fig.2KET, ATF).
BER)NOIWERES L UTEBBICBIT 2 & KHOHR
o (SS) 1 HRW T B IZIE 50 5 5 500 (107
mg/l) 12, $72, 50 »5 300 (1072 mg/l) ICZhZh
AKExi¥mL7: Fig3k H). —FH FAD%ZVHE
BlNo%ESKTHSS 1250 102 mg/l) UWTFE—&EL
THEWEZR L7 (Fig 3TF).

F7-, IUERE I UTESBICB I 2B KPOHERY

C (102 mg/l) Yamabiko Bridge
N, S (103 mg/l) DOgar (%}
300 120

We-measu.DO $S (102mg/)
250 \ \ / \f 100 1~ 500

200 80 [— 400
150 [} —S8S 60 [~ 300
|

100 C 40 [~ 200

50 NI s 20 100
0 0 L 0

17:00 1920 21:50 010 240 5:00 7:20
2005.6.29 6/30
C (102 mg/l) Shimokurobe Bridge
N, $ (102 mg/) DOg,r (%)

300
Re-measu.DO

17.00 19:20 21:50 010 240 500 7:20
2005.6.29 6/30
C (102 mg/l) Ochiai Bridge
N, S (103 mg/) DOgur (%)
300 B o T 20
SS (10-2mgll)
r - 100 1~ 500
»0 Re-measu.DO
20— v~ ———————"] 80 [~ 400
150 Cc 60 [~ 300
100 - 40 [~ 200
50 20 100
o — o

17.00 1920 21:50 0:10 2:40 5:00 7:20
2005.6.29. 6130

Fig3. The amount of suspended substance (SS) and C, N, S
contents from dam sediments at Yamabiko and
Shimokurobe Bridges, showing high contents of C, N,
and S during flushing of bottom dam sediments. The
DO and SS values have not changed at Ochiai Bridge
on Katagai River.
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Fig4. The DO value of Kurobe River water at Yamabiko
and Shimokurobe Bridges after one year. The oxygen-
depleted water with black dam sediments from both
dam reservoirs at Yamabiko and Shimokurobe
Bridges, are re-measured after one year, showing the
same tendency of DO and EC values as after one day
measurement in Fig2. For comparison, water quality
at Ochiai Bridge on Katakai River has not changed,
showing stable condition.
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Fig5. Kurobe river water collected on June 29, 2005, from Yamabiko Bridge, showing reddish
brown color of sample bottles at 17:30 and 1800 after one year (June 10, 2006). Note that
SS is quite high for the sample collected at 18:00.

Fig6. Natural cultivation system with slide grass for optical
observation of microbial films formed on surface of
water, middle of water, and inside sediments.
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Fig.7. Optical microscope observation of microbial films
formed on surface of water, middle of water, and
inside sediments.
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Fig8. X-ray powder diffraction analyses of dam sediments . "

collected from Yamabiko Bridge during flushing dam
sediments in June 29, 2005, showing high contents of
clay minerals under 2-5 um fraction.

PRI EREHATHY, EBEHIP LV EFHLNT
»%. 20054E 6 H29H17 : 305 & U°18 : 00iZ ILEE TR
L 7@®ADKE, K, HEWEZTHhZHLEBREMSE
THE L. (Fig6). 254 F#5 X% DAPI T#:f
L7288, K, K, RBOFELIEBRZEL, £&ETw
BLIRERRE L LOBMERHERICBB SN (Fig 7).

¥ 72, 20054 6 A29H @ H AN TREIC LB TIRIL
HEWOLERBBLU2 um BT 5 um UTOE
HREO X BB EREHSA >, A RAB A
RAEDIEY, Z7usf b, AAZ%4, ZBENLTE
W, AXVFAL, N4 T454 FHBRBDOLRL
(Fig.8). ¥/, BB B IUVIFL V7YY a— il
700 T, 500 T, 300 TIZBIT MBI R % Fig.
9IIART. IWWERIBTAHERYD/ IV 7 A D XRD
7a774) (Fig. 8) ¥, A%, EAE BERLFE
EL, #itEmtETOARNALEDL. AX RAE
BERIIN-—NTHETLIIENNES. REEMET
TRERNT2*BETLILEELRTFPRDOONS.
S5umM\TO75 27y avkkit752 a3k Lizg
2um U TF S um BT D 757 v a v 2BLER,
FAL7ra7r74vigoni. #t7527 a8
FIEIZI1X EG, M, m#E %4757 (Fig9). EG
MEIZE Tl ADY a vy —¥—225170 A~B
BT LBAAY I A FORERRT. £/, 143 A
DY —2i3, 300, 500C DI TRERAET 4% 700COM
BTI38 A NETIUE L, FERIC 500C F TRAE L7272
A D002 54 700C THET 5 Z L2 HikiA & FE
L7 94 Ao¥—21%, 700CETOMBKTREL, &
BB TLBERL 2N Eh 55407454 bERE
L7 100 AgmuscEitizRohyFE/ERLT

2 4 6 8 10 12 14 16 18 20
26 /° (CuKa)

Fig9. X-ray powder diffraction analyses of dam sediments
collected from Yamabiko Bridge during flushing dam
sediments in June 29, 2005, after chemical and heating
treatments.
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Fig.10. X-ray powder diffraction analyses of dam sediments
collected from Yamabiko Bridge during flushing dam
sediments (17:0—19:30) in June 29, 2005, after EG
treatments, showing smectite concentrations are
visible at 18:30.
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Fig.1l. Al/Si ratio of dam sediments collected from Yamabiko Bridge, showing 0.24-0.27

during flushing dam sediments whereas below 0.21 at the ordinary situation. The
XRF results agree with EPMA analyses (Assessment Committee of the

Environment on Dam Sediments in Kurobe River, 2005).
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Figl2 SEM images and the EDX analyses of the microbial films collected from Yamabiko Bridge, showing
abundance microbe on the surface composed of Al, Si, P, Ca, and Fe at 17:30 (1-5). Quartz and feldspars
are also observed at 17:30 (1, 4, and 5) associated with bacteria (2 and 3).
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Fig.l3 TEM images of the microbial films collected from Yamabiko Bridge at 17:00, showing clay minerals (A), mica (B), and
iron spherules, whereas abundance bacterial iron materials associated with feldspars at 17:30. The fresh feldspars (D)
are weathered to clays (E and F) with iron spherules.
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Fig.l4 TEM images of the microbial films collected from Yamabiko Bridge at 18:00, showing weathered feldspars (A, B, and
C) with iron spherules, whereas abundance bacterial iron materials with weathered feldspars (D, E, and F). The
weathered feldspars are transparent and thin sheet (D, E, and F) with iron spherules.
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Fig.l5 A zero loss image using EFTEM and EDS spectra of weathered feldspar of blank (1), bacteria (2), weathered

feldspar (3 and 4), mica (5), and Fe-spherule (6).
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