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Continuous monitoring of water quality in supplying high concentration dissolved oxygen water
into hypolimnion of a dam reservoir
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and Shinji FUKUI®

ABSTRACT; Nutrient release from sediments sometimes significantly affects water quality of eutrophicated reservoirs.
Various studies have been conducted so far on countermeasures for controlling nutrient release from the sediments by
supplying oxygen gas into water such as Micro bubbles system and Injection of surface water into bottom layer in
reservoirs. In this study, we investigated a novel water quality restoration technology supplying water supersaturated
dissolved oxygen into the bottom layer to control nutrient release from the sediments. We had conducted a field
investigation in Ushikubiri reservoir using the technology from July 23 to September 15, 2002. Temperature, DO and
ORP in water column were continuously monitored at two locations by a sensor system during the experimental period.
Further, we observed nutrients, Chl-a, SS, VSS and DOC concentrations in water column by manual samplings. The DO
supply system was intermittently operated by temperature control, in order to maintain stratification of the water column
even under DO supply. As a result, increase in DO in the bottom layer was significantly observed without destruction of
the stratification, which resulted in decrease of phosphorus and nitrogen concentrations in the water column. The decrease
in total nitrogen in the middle layer of the water column seemed due to denitrification because of depletion of DO in the
middle layer. This field experiments demonstrates that the system could reduce nutrient release from the sediments and

improve water quality of water column.

KEYWORDS; High concentration dissolved oxygen, sediment, nutrient release, DO, ORP, monitoring.
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2T T=FY AARBZKIMO KM HNES 318.0m DFIFE/K Oaik Ohtakine River '

r 1. S L 5 : P Y3 i N, f o } et “
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1 AT LA

B2, 3 CEBERFEAMS S AT ARDEOKETS Y VT OB ERT . KAT L, EHAA
> 7B (Pressure Swing Adsorption; PSA) TAIC K DEEHEFAERE (270w VH 0X-6.0), SKUATRIRILE,
KRR > 7B L KEE= S U S THEIRN SRR E NS, N5 OEBIKE FICRET 3%
FREBFKRINO B LICEE SN, FEREREZAVE LBE D 7y — 7Nk DG S NS BN R DEER
frons. BRI 2 SRR, ARERELN T Ofk R, SBKER > L DS LT,
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ME L OEHERN TR A ZIBEE 8%, BUSER AT E5, BRERFEKS PSABFERAE
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2) SR
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BN EEEARFEOAMGE L TEDE. UL, KBS EFROKREINE <255813, KERC
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TEELBEAA 5 5 BT S0mg/ 1EL, Z ORI 50~60mgl THBEL TW, BWT8 A R HMSE
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Runs THIMEHFEEE Run2 SR U 30m*h TEEREIT-720Y, EE 5.0m & 6.0m AKE TR FEREICR
B E3EN STz, F7 Runs BEH 9 A 18 A OFE TIRREKETIZIFEREOKR L 2> THD, ZOE
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BFRENEET THBEIN TWHRIEZEE T 5 ERED 5 D PO,-P DEHARERE TR M EHEI XN
7. Run2 BRSART 7 A 29 BOHE 3.0m, J&E 5.0m, 5.8m O PO,P 13 0.02~008mg! TH o724, Run2 DiE
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THHIEND 14 1TBIT2 DO LR BEBHRCIDBOEEZLLNZ, £, 40m KELDTRED
SFEMATO DO VL 0.6mgl (B HiH 4.5m KD 725 5.0mg! (B i 5.5m 7Kg0 D&, 9 Hi% R A 8
H) H7KE 4.0m LD FEOATDO BNLEHLUTEYD, £5EMATETO DO i3 0.9mg/! (A #15 4.5m 7K%)
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B 0.5g m? d” LRI S/ o 7z, 5, B & BNERE RICTORERIGE & kN DR R HE
DEHRITONWT, EBARMAIHEED ThBENDH D,

4. 2 FEIEOBHIPHENRE

12 iZ Run3 #2115 Run5 APEETO 8 A 8§ A7 5 9 A 4 HIZHBIT 2 BHADER 60m @ DO KB
5.8m D PO,-P DAL ERY . ZDFEELD DO A3 0mg/l 17755 & POLP DIFHHENE LS KELRD
Z &, DO % 2mg/l R & 7a U POP OIBIHAMIRI X 115 &R S e,
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Fi, K—13 KBRS ET>77 Run2, 5

IC BV BRI BRI B HHER 10 o1
E T ORBF (LB R T /IMA S iz KU, e u .__.-" 008 _
HEEOMIED SHIUL RN oos 2
HOBECHKFTHEL TV, R, 5&b £ o &
CEBRANICIINE 20~40m (CHAEE 40~ A g
60m TIHEL 8513 SMBRIKE < 2B 2 noe
A% D, ZAENREERRERII IR0 0 000

8/7 8/12 8/17 8/22 8/21 9/1 9/6

BHDVE U T8 SHERIE 32, Run2 DA Time(month/day)
M R AHRRI I BRI CREEOMITE
BT EmsEHIEIHEESNAEbDEEZ SN,

LU, RunS OEAITIZEREIANS 15 QD 9 A 18 BIZBNTHIERE 4.5m DVETEERIINE <o
TW55H00, BEBIGENWEESWERER - THRY, BHIHEIRZ RWET 2 SidHRaM > 7. Runs
BWTEBROEBRNAE 2> TWAEE & LT, HHHEEN Run2 ICHXTNS Mo 22 &%,
M—51TRT D129 A 18 ALRIOMRKADRENE Z b, LHLENS, M—6, 8 ER—121TR
DO & PO,P DREFFEAL, K13 12777 Run2 DEBERNEMMOBRELOERNSBRENICEZ S &,
B AT L TERBTRICEEE AT S 2 &ICE DIERN S O POLP OBEHIIREIRY B >/ E&EZ 5N,

E—12 BHADDO(6.0m)EPO,P(KZES.8m) DIZEFEEL

EC(S/m):Run2 EC(S/m):Run5

10 15 20 25 15 17 19 21 23 25

0 3 [ 3 ! 0 [0} ! !

. i g ;T : !

E 3 a4 e i‘ 4,,,_,~~—>:/\ \\ :\E/ ?3 T‘“g/;//% ‘ \3 3

Bap 8. Ve | Rel 8 2 . A9E2E

5 - s o ®3H8H ’ T SR S E / ;
6 L e \ 6 8 "?:5:6“‘4 - A

7 \ ; 7 : :

E—13 BMEHRMBIZEIRun2STHBHADBERNESHOREBEL
5. F&8H

SRRk & R PSRRI X VR 2R S TR L RSk i e S
BI AT LAOEEERET S ENT, EhkhicsN T 2 BEOHERRIC X 2B EHEERET, X
D EMHSMNITIED Tz,

1) KIRARIE OIS 2 < oI KIREGHEE T — F I L A EEAE T o 2 L 25, MR 9om’/h O3

BT TR 45% DR REEE, HHFRE 30m’/h OE SR 90% & 1 FIXEFER L /x-o .

2) R FIREED KIS~ DOS0~60me/l O iR/ I HIRR 90m™h THI L2 & T3, 5 R

IS IS & Som BENT-HUS DI 5.0m KD DO 220 mgl WCETERL, 9 BHITI3H 165m BN

ToARE A 2 EDT= 16 HIEL DK 4.0m £ U FET 09~83mg/l L7872, ZORFHEH 2.0~4.0m KHET

OFFLFRRREIIGE L, KELOBKE TR, HE FRNREDHEORGER GBI S N,

3) BEMHAD 9 AL, MM S 165m BN/ LR E TORBEOMIEHREEANHHEZZ &5, Hil

MECHBRRFARERETS ZLICkY, KRN EERREORENRNS L&A 5N,

4) MR 90m’/m EIROFHE T, F/E 3.0m, FEE 5.0m, 5.8m @ PO,P I3 0.02~0.08mg/! TH- 745, Run2

O 9 HRIZIZWTHOKE THEE FRRIE 0.02mg! UFITHEAD U, BREGOHE, EERTO DO
EEBROBCINEA T AT ML D POP OEHHIFIAED 517z, £72, NH-N &8 3.0m, KE 5.0m,
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