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Monitoring of groundwater chemistry at MSB-2 and MSB-4

(January, 2003 – March, 2004)

Ryoji Furue1, Teruki Iwatsuki1 , Takashi Mizuno1

Abstract

The purpose of this investigation is to determine the basal condition and the range of

groundwater chemistry changing around the MIU construction site before excavation of shafts

by using MP system installed at MSB-2 and MSB-4.

Pumping up water was carried at all zones of MSB-2 and MSB-4 for removal drilling fluid

from groundwater. After removal, in-situ bottle sampling was carried at all zones once a month

for chemical analysis. Datasets for geochemical modelling and range of groundwater chemistry

changing were obtained. However, groundwater in zone 8 and 9 of MSB-2 might be

contaminated by shallower groundwater.
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 .



2

.

 .

(mg/L) (mabh (meter along borehole))

10 1       197.00
MSB-1

0.2 0.02 197.00 201.00

10 1       154.00
MSB-2

0.2 0.02 154.00 180.00

10 1       183.81
MSB-3

0.2 0.02 183.81 199.00

10 1      91.00
MSB-4

0.2 0.02 91.00 99.00
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. MP

 . MP MSB-2

1 18.93 19.13 20.57 18.8 22.7

2 25.19 25.39 26.82 23.6 38.9

3 41.44 41.64 43.07 39.8 68.2

 

4 70.68 70.88 72.32 69.1 77.4
 

5 79.94 80.14 81.57 78.3 120.2

6 122.68 122.88 124.32 121.1 130.4  

7 132.94 133.14 134.58 131.3 153.7

8 156.20 156.40 157.83 154.6 170.4

9 171.46 171.66 173.09 171.3 175.2

10 176.21 176.41 176.1 180.0
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 . MP MSB-4

1 17.41 17.61 19.04 15.8 25.6

2 28.16 28.36 29.80 26.5 33.9

3 36.42 36.62 38.05 34.8 62.1

 

 

4 64.67 64.87 66.31 63.0 76.9
 

5 77.93 78.13 79.56 77.8 81.7

6 84.19 84.39 85.82 82.6 93.9

7 94.94 95.14 96.58 94.8 99.0
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*1 MSB-2 MSB-4 95.5-99.0mabh

*2 MSB-4 15.6-25.8mabh 34.8-62.1mabh MP
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2003 11 20 25

pH

EC mS/m

Si mg/L ICP

Ti mg/L ICP —

Al3+ mg/L ICP ICP

Fe2+ mg/L

T Fe mg/L ICP

T Mn mg/L ICP ICP

Mg2+ mg/L ICP

Ca2+ mg/L ICP

Sr2+ mg/L ICP

B mg/L ICP ICP

Na+ mg/L

K+ mg/L

F- mg/L

Cl- mg/L

NO3
- mg/L

NO2
- mg/L

PO4
- mg/L

Br - mg/L

SO4
2- mg/L

HCO3
- mg/L —

CO3
2- mg/L —

 (Alk.)

pH4.8

meq/L —

 (TC) mg/L - TOC - TOC

 (IC) mg/L - TOC - TOC

 (TOC) mg/L - TOC - TOC

U g/L ICP-MS ICP-MS
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.

 .  . IC

(c.b.) 5% (c.b.)

(c.b.) (%)=100*

1994 APHA AWWA and WEF 1999

Na+ K+ Ca2+ Mg2+

IC F- Cl- Br- SO4
2-
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 .  (1)  (1/2)
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 .  (2)  (2/2)
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. pH

MSB-2

MSB-2 pH

MSB-2  

pH 6.7 7.0

Na+ K+ Ca2+ 2004 1

SO4
2- 11 12 116mg/L 92mg/L

F- Cl- IC

 . MSB-2  1

pH 6.7 7.0 Na+ 34 38 mg/L IC 48 54 mg/L

Si 20 27 mg/L K+ 5.2 5.8 mg/L SO42- 92 117 mg/L

Ca2+ 65 70 mg/L F- 0.1 0.2 mg/L

Mg2+ 9.5 10 mg/L Cl- 3.2 3.8 mg/L

MSB-2  

pH 7 11 11 7.8 7.9

Na+ Ca2+ Mg2+

K+ 9 10 4.1mg/L 3.2mg/L

IC 11

 . MSB-2  2

pH 7.3 7.9 Na+ 87 100 mg/L IC 31 36 mg/L

Si 18 21 mg/L K+ 3.1 4.1 mg/L SO42- 73 85 mg/L

Ca2+ 7.8 9.6 mg/L F- 0.5 0.7 mg/L

Mg2+ 0.7 1.1 mg/L Cl- 1.3 1.8 mg/L
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MSB-2  

pH 2003 7 2004 3 7.5

9.1

Si

Na+ 8 11 10mg/L

K+ 10 0.5mg/L Ca2+

SO4
2- 11 2

3

 . MSB-2  3

pH 7.5 9.1 Na+ 61 71 mg/L IC 19 23 mg/L

Si 6.6 9.4 mg/L K+ 1.6 2.3 mg/L SO42- 28 34 mg/L

Ca2+ 2.7 3.5 mg/L F- 9.8 11 mg/L

Mg2+ 0.2 0.3 mg/L Cl- 1.0 1.3 mg/L

MSB-2  

pH 2003 7 2004 3 7.3 7.8

K+ 10 0.5mg/L

IC SO4
2- F- 2003 7 4.2mg/L

2004 2 8.7mg/L 3 5.8mg/L Cl-

6.7 9.7mg/L

 . MSB-2  4

pH 7.2 7.8 Na+ 51 56 mg/L IC 20 25 mg/L

Si 7.1 9.9 mg/L K+ 1.7 2.4 mg/L SO42- 20 24 mg/L

Ca2+ 6.0 7.7 mg/L F- 5.7 8.5 mg/L

Mg2+ 0.8 1.0 mg/L Cl- 6.6 9.7 mg/L
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MSB-2  

pH 2003 9 10 7.2 7.3 11

7.5 7.7

2003 9

Ca2+ Mg2+

IC SO4
2-

 . MSB-2  5

pH 7.2 7.7 Na+ 120 126 mg/L IC 15 23 mg/L

Si 7.4 9.6 mg/L K+ 1.2 1.9 mg/L SO42- 28 38 mg/L

Ca2+ 13 17 mg/L F- 5.2 6.9 mg/L

Mg2+ 0.6 0.9 mg/L Cl- 112 147 mg/L

MSB-2  

pH 8 7.2 7.4 11 7.6

7.9

Si

10 Ca2+ Mg2+

SO4
2- F- IC

12

 . MSB-2  6

pH 7.2 7.9 Na+ 99 111 mg/L IC 10 21 mg/L

Si 5.9 8.4 mg/L K+ 0.8 1.8 mg/L SO42- 5.0 18 mg/L

Ca2+ 11 17 mg/L F- 8.6 11 mg/L

Mg2+ 0.6 1.5 mg/L Cl- 114 135 mg/L
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MSB-2  

pH 2003 7 7.0 7.6

Na+ K+ K+ 10 0.4mg/L

Ca2+ Mg2+

IC SO4
2- F- Cl-

177 207mg/L

 . MSB-2  7

pH 7.0 7.6 Na+ 111 123 mg/L IC 9.5 18 mg/L

Si 6.7 9.8 mg/L K+ 0.9 1.5 mg/L SO42- 9.0 20 mg/L

Ca2+ 29 39 mg/L F- 5.5 8.2 mg/L

Mg2+ 0.7 1.6 mg/L Cl- 177 207 mg/L

MSB-2  

pH 2003 10 6.9 7.0

Si 11

Na+ Ca2+ Mg2+

Cl- 10 35mg/L 56mg/L IC

SO4
2- F-

 . MSB-2  8

pH 6.9 7.0 Na+ 38 44 mg/L IC 55 63 mg/L

Si 10 15 mg/L K+ 4.3 4.6 mg/L SO42- 73 94 mg/L

Ca2+ 76 84 mg/L F- 0.3 0.5 mg/L

Mg2+ 9.6 12 mg/L Cl- 35 56 mg/L
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MSB-2  

pH 2003 10 6.9 7.1

Si 11

Cl- 2003 11 2004 2 6.3

8.5mg/L 3 2mg/L

 . MSB-2  9

pH 6.9 7.1 Na+ 34 37 mg/L IC 77 83 mg/L

Si 11 16 mg/L K+ 4.5 5.1 mg/L SO42- 91 106 mg/L

Ca2+ 92 98 mg/L F- 0.3 0.4 mg/L

Mg2+ 13 14 mg/L Cl- 6.1 8.5 mg/L

MSB-4

MSB-4 pH

MSB-4  

pH 2002 11 7.5 2003 2 7.1 7.4

Si 9 32 36mg/L  11 27mg/L 12

30 33mg/L

 . MSB-4  1

pH 7.1 7.5 Na+ 19 22 mg/L IC 46 49 mg/L

Si 27 34 mg/L K+ 1.9 2.5 mg/L SO42- 14 20 mg/L

Ca2+ 45 53 mg/L F- 0.1 0.2 mg/L

Mg2+ 7.3 8.8 mg/L Cl- 3.2 3.8 mg/L
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MSB-4  

pH 2003 3 8.1 4 7.2 7.6

Si 9 28 33mg/L 10 39mg/L 11

25mg/L 12 29 31mg/L

IC F- Cl- SO4
2- 11

12 2 3

 . MSB-4  2

pH 7.2 8.1 Na+ 31 35 mg/L IC 37 42 mg/L

Si 25 39 mg/L K+ 2.2 2.9 mg/L SO42- 47 60 mg/L

Ca2+ 42 49 mg/L F- 0.2 0.3 mg/L

Mg2+ 5.9 7.2 mg/L Cl- 1.1 1.7 mg/L

MSB-4

pH 7.5 7.9

Si 8 28 33mg/L 10 41mg/L

11 26mg/L 12 30 31mg/L

SO4
2- 11 12

2 3

 . MSB-4  3

pH 7.5 7.9 Na+ 40 47 mg/L IC 36 39 mg/L

Si 26 41 mg/L K+ 2.4 3.2 mg/L SO42- 51 62 mg/L

Ca2+ 36 44 mg/L F- 0.2 0.3 mg/L

Mg2+ 4.3 5.5 mg/L Cl- 1.0 1.6 mg/L
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MSB-4  

2003 11 pH 8.5 8.8

Na+ Ca2+ Mg2+ 11 12

K+ 1.3mg/L 12 2.5mg/L

IC 2003 11 F- 11

Cl- 11 12

 . MSB-4  4

pH 8.5 8.8 Na+ 76 90 mg/L IC 9.8 11 mg/L

Si 7.4 8.9 mg/L K+ 1.2 2.5 mg/L SO42- 13 17 mg/L

Ca2+ 10 15 mg/L F- 9.1 10 mg/L

Mg2+ 0.3 0.5 mg/L Cl- 75 112 mg/L

MSB-4

pH 2003 8 10 7.2 7.4 11

8.0 8.8

Si 9 10 11mg/L 11 7.0 9.0mg/L

9 11 12

IC F- Cl- 9 10 135 158mg/L

11 120mg/L 12 84 99mg/L

 . MSB-4  5

pH 7.3 8.6 Na+ 79 110 mg/L IC 8.4 11 mg/L

Si 7.0 11 mg/L K+ 1.0 1.3 mg/L SO42- 10 15 mg/L

Ca2+ 10 21 mg/L F- 9.0 10 mg/L

Mg2+ 0.2 0.5 mg/L Cl- 84 158 mg/L
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MSB-4  

pH 2003 9 10 7.3 7.4

11 8.4 12 7.7 7.8

Na+ K+ Mg2+ Ca2+ 9 11

11

9 IC SO4
2- Cl- F- 9 7.7mg/L

10 5.9 6.9mg/L

 . MSB-4  6

pH 7.3 8.4 Na+ 93 100 mg/L IC 12 mg/L

Si 8.9 14 mg/L K+ 0.8 0.9 mg/L SO42- 6.8 10 mg/L

Ca2+ 16 20 mg/L F- 5.9 7.7 mg/L

Mg2+ 0.2 mg/L Cl- 123 131 mg/L

MSB-4  

 . MSB-4  7

pH 6.9 8.3 Na+ 70 83 mg/L IC 9.0 12 mg/L

Si 6.4 9.8 mg/L K+ 0.7 1.2 mg/L SO42- 0.6 2.0 mg/L

Ca2+ 13 18 mg/L F- 9.9 13 mg/L

Mg2+ 0.2 0.5 mg/L Cl- 84 105 mg/L
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 . (MSB-2 1)

 . (MSB-2 2)
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 . (MSB-2 3)

 . (MSB-2 4)
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 . (MSB-2 5)

 . (MSB-2 6)



30

 . (MSB-2 7)

 . (MSB-2 8)



31

 . (MSB-2 9)



32

 . (MSB-4 1)

 . (MSB-4 2)



33

 . (MSB-4 3)



34

 . (MSB-4 4)



35

 . (MSB-4 5)



36

 . (MSB-4 6)



37

 . (MSB-4 7)
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 . MSB-2 1
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 . MSB-2 2
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 . MSB-2 3
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 . MSB-2 4
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 . MSB-2 5
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 . MSB-2 6
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 . MSB-2 7
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 . MSB-2 8
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 . MSB-2 9
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 . MSB-4

 



48

 . MSB-4 2
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 . MSB-4 3
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 . MSB-4 4
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 . MSB-4 5

 



52

 . MSB-4 6
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 . MSB-4 7
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.

pH Fe2+ S2- IC

2003 11

11

Fe2+ 5mg/L

0.05mg/L Fe2+

11

 . MP

 .  .

MSB-2 5 78.3-120.2mbgl 7 131.3-153.7mbgl Na-Cl

MP pH

HCO3
-+CO3

2- 5 78.3-120.2mbgl MP

SO4
2- MP

4 Si-Ca-Na-HCO3-SO4

78.3-120.2mbgl

MSB-2 9 171.3-175.2mbgl MP Ca2+

HCO3
-+CO3

2- Na-Cl

8 154.6-170.4mbgl Ca2+ HCO3
-+CO3

2-

Cl- Ca2+ HCO3
-+CO3

2-

3T.U.

8 9 MP

MSB-4 95.5-99.0mbgl pH

Na-Cl

 .

 .
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 . MP MSB-2

Cl- Na+-

HCO3
-+CO3

2-

SO4
2- Mg2+

Ca2+

meq/L meq/L meq/L

 —

79.0-130.5mbgl

‘02 7 7

 pH : 9.1

MP  —

5

78.3-120.2mbgl

‘03 11 25

 pH : 7.7

 —

132.0-154.0mbgl

‘02 6 29

 pH : 8.8

MP  —

7

131.3-153.7mbgl

‘03 11 21

 pH : 7.6

 —

171.5-175.5mbgl

‘02 7 22

 pH : 8.6

MP  —

9

171.3-175.2mbgl

‘03 11 21

 pH : 7.0

 . MP MSB-4

Cl- Na+-

HCO3
-+CO3

2- Ca2+

Mg2+SO4
2-

meq/L

 —

95.5-99.0mbgl

‘02 8 13

 pH : 8.8

MP  —

7

94.8-99.0mbgl

‘03 11 20

 pH : 8.3



5
7

 . MSB-2

 . MSB-4
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.

MSB-2

2003 2004 MSB-2  .  .

188 189m 30m

160m 145 149m

2003 4 5 4 14

14 3.4m

m

MSB-4

2003 2004 MSB-4  .  .

207 209m 50m

152 155m

1.2m



5
9

 . MSB-2

 . MSB-4



60

 . MSB-2



61

 . MSB-4
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MSB-2 MSB-4 MP

MSB-2 1 7 MSB-4 1 7

MSB-2 8 9

1% MSB-4

6 1%

1%

10

MSB-2 1 2 3

MP 1 2 3

MP



63

APHA AWWA and WEF (1999)  Standard Methods for the Examination of Water and

Wastewater 20th ed.

 (2003)

JNC TJ7520 2003-001

 (2003)

JNC

TJ7440 2003-006

Kumazaki, N., Ikeda, K., Goto, J., Mukai, K., Iwatsuki, T., Furue, R.(2003) Synthesis of the

Shallow Borehole Investigations at the MIU Construction Site, JNC TN7400 2003-005

 (2004)

IR04-14 JNC TJ7420 2004-003

 (1994)








































































































