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Effect of iron bacteria on well pumping efficiency

Naoto TAKAHASHI * , Masatsugu ENOMOTO *, Toshiki NAGURA **,
Yoshihiko HIEDA *, Kazue TAZAKI *** and Kenichi KATAGIRI ****

Abstract

The well efficiency sometimes declines because of the damages of the riser pipes
and/or screens, or the clogging of screens with scale. From the viewpoint of
microbiology, this study is conducted to explain the troubles exemplifying the well
located in Fukui plain.

The formation of Fukui plain mostly consists of alternating beds of clay and gravel,
and the groundwater is collected from three aquifers. The groundwater samples obtained
from different depths were analyzed. The suspended matters were observed by
differential interference microscope and episcopic fluorescence microscope.

The coexistence of some iron bacteria suppresses clogging of screens and the
propagation of specific species occurs corrosion of screen. The groundwater quality and
the condition of iron bacteria propagation varies depending on their aquifers. It is
clarified that symbiosis of iron bacteria and propagation of specific iron bacteria causes
different types of well obstacles.
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Fig. 2 The hydrogeological cross-section of Fukui Plain.
Alc:Dc: Clay layers, Dg1 ~ Dg6: Sand and gravel layers.

Ku: Kunimi layers, It: ltou layers.
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Fig. 3 The change of groundwater level of the
observation well located at the center of
Fukui plain.
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Fig. 4 Adhesion of sticky biomat to the surface of rising pipes.
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Fig. 8 Groundwater samples right after the collection at M1-well, showing brownish suspensions.

27TmS/m & W EWEE R T, S, £1 B
U222 =25 EC OBWAPHERIC
BMALTWAZEZRELTWS (H9),

(4) Eh OfIEkEE

Eh 12 +58~+131mV Ofi% & 1, EEHTK
ELTIRBILRRREICHAZEEZRL TV A,
B1~E2A7 ) — MAHEOH T ARIZERE O H
TFTARIZHATER 2% <. Eh #+120~ +130mV
ZRL-H TR, BHEICX 2HTROBIZECR
BEOBEWENRON-EEE BB 8T
5 (8 -M9)o

(5) DO DlEREF

DO 130.69~1.57mg/e & . KBD 5 HRE T TH
FRNAEBRETICHAEILERLTWVS, FEL
It LA, FEEIN~110m TRRHVIEE %
RLTWAZEVHHHTHS (K9),

(6) COD I HE 5

3DODOAZ Y — YHEIPlIZEBWT, HYv COD i

TL7e HB2A7) — MHEDOH TR ED S
RWTES, FLOIHE > TS (H10),
) o) TREORERR
ETOEREICBVWTS 7)) THETIATH
D, EREBESERTVIHITKRTH B L 2R
LTWwWb, ZOHTYH, HAKRRV FITEVESE
30m B & OFEESOm CTlER DKL ZoTBY, &
BEBEIERT v, ZRIIHLT, A7) —
o OF KT SEIE AR 12 W HE
EhroTws (F10),

(8) 4> Fe DIEHEH

— R, BHTICHET 5 A7 — VRN A F
<y MR ERTETELONEL L, TR
DR, SMHOEFTRE 2 M5 L THE
BTH b,

4 Fe 120.05~1. 70mg/¢e D#FHEZ R LTHB D,
EFESEm LLE D #h T 7K T4 Fe 2 EE O & WM A%
Rohsd (K10), #EOm - 1156m - 120m OHT

%
<
(7



Eb AR
FmaG

A, KEFEIZ X BRKEHEHEQ. 3mg/o 272 LT
Wi, BEWEE S b0 TE L ECEEI20m
DO TFAKIE, BRiEEEAL. T0mg/e & & <, HFK
272 F o T e BB RE ISR SN2 gkic kA b
DEEZLND, 1BLOBBWENE ALNT
REE90m OHh FKIZ, SRR D&, BRE) D
LWERBHOMTKIE, SRRESMKV, 20 k)
12, B YE & T KO SRIREE & ORI B R
MR D 5 o
(9) ETBRFERR S O ERSR
MIBHDBEA F »iE, Ca 2k d% <, Mg”* -
Nat D3 F Ik <o U L, BB A F Vi3 EH
B2 HCOs EFTH Y, MTAKIE Ca®" — HCO3s™
BlaRLTWS (2 -M10), EBEA F VERGD
9%, Nat - K"+ ClI” - SO& ™ I2 2T, I
L HBEOEVHEDR VA, FITITEALED
SNy, —J, Ca?t - Mg -HCOs A2 1) —
v DHHFEESM LIETHVIEEEZRT (K10),
COFEESAIGECOEESAMAE —FHL TW
o COZEWEFIZEL ALY — LD HE H
5 (Ca**, Mg?")— HCOs oM TxD, HEA
NI ENT VAT LR L TWA,

Tk A3%E 25 71~88 (2001)

4.3 NM*7y NOBEFER

Rk ORI & TR - HORBEMEE T
B LR, BEHBIIMEYO 0= — D,
&, FEICKRE LBEWRD NIz, FRICEDFR
O HNEESmM - 90m - 120m D EREHE B % X 11
IZ/R L7 A+ C - E {&K#E50m - 90m « 120m D
SFHRBEREEETHY, B-D-FldzhZEho

HIGHMBEEETH 5,

KES0m Tl T HEMEEE»RT L9
ZE AR50 pm D RRE W E SR ICBIEE S
720 ZOBEMEIANERLBECOWEB LUE
W E L, SR SN TWD, SEBHMEET
Tk, BEWEPIH 1 pm OFHBKF RO
53, DAPIIZ X 1) DNA % #efs S 7- BRI AR B
DHFEZRLT WD,

KERIOm D REE W E L, P T IR T T
REPLRBEYESB L OERY 6 pm OFH T
O CTEDONIRIRWE 2 DR SN T WD
(K11C), HGHEMEBET Tk, FHEORRYY
W DAPLIZ X Y&, EE TV AMAEW DL
xRz (D)o ZOMKMAEWIL, BHEI—F
RS L CIZETF VEOMERE L GRIME
PR L TWwD 50T (AAKEHS, 1993).
KIEOM TEHBIEEIND, BB, PBOKED
HIF LT D, B, BOEYEIERIRBAY DM
FaFRmEIZILE LT\ 5,

JKIE120m OB E . WMo THEMET T
3, AEHLBEEWEB X OB um DT OE
HTHBORRMED» OB SN T WD, B
WEET TIE DAPLIC X ) o S - FHA 0K
WEIZIZEALEEINT, AE LD BEHE L
KRB A% (IFHET Do T2, HBOWNE
RTFHHDEHFEL TS (F),

Thbb, KIEOmM TIRIEEWE B L OAY
DEDPL VO L, KEIOm TIXEFEL 6 pm
D ER T A DOEIEIE b7 RIRMAEY B35 »
(M11C, D)o —H. /KiE120m Ti390m & [aki i

&2 RERNKE TR
Table 2 Chemical analysis of groundwater in each depth of M1-well
RE pH Ec Eh DO COD £Fe g ‘gw LB Na' K Mg Ca® OF SOZ HCO,
GL-m mS/m mV mg/f mg/l mg/t mg/f mg/¢ meq/{ meq/L meq/¢ meq/¢ meq/¢ meq/! meq/L
30 72 228 +97 091 00 020 95 -1.2 7 070 003 0.63 0.86 026 013 1.89
50 7.1 232 +58 083 02 005 95 -14 9 070 003 064 083 026 0.13 1.89
65 7.2 275 +74 113 02 0.16 119 -1.1 7 066 004 094 108 029 011 238
70 7.2 271 +130 090 08 0.13 117 -1.0 7 065 004 091 106 029 O0.11 233
75 70 268 +118 0.69 02 017 116 -12 12 065 004 090 104 028 011 231
85 74 265 +123 108 16 028 115 -0.7 5 065 004 087 1.14 028 0.1 230
90 72 263 +131 133 00 053 113 -1.0 7 065 004 086 102 028 011 225
100 72 248 +65 156 04 025 112 -1.0 7 065 004 086 102 028 012 223
115 72 263 +66 157 0.1 040 112 -1.0 7 065 004 086 102 028 0.12 223
120 74 265 +103 111 12 170 113 -08 5 0.65 004 084 104 028 0.12 225
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Fig. 9 Vertical variation of water temperature, pH, EC, Eh and DO potential at M1-well.
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Fig.10 Vertical variation of COD, langeria -index, total-Fe, Ca’t, HCO;~ at M1-well.
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E11  EE50m (A-B). 90m (C-D). 120m (E-F) (LH} 2 FKPOMEMD LS IEMETE
Fig.11 Optical micrographs of microorganisms in groundwater in 50m depth (A, B), 90m depth (C, D)

and 120m depth (E, F).
A, C, E: Optical micrographs, B, D, F: Epifluorescence micrographs of DAPI-stain.
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Fig.12 The relationship between total-Fe and
DO at M1-well.
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