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Submarine groundwater discharge (SGD) is becoming recognized as a significant source of
fresh water and chemical fluxes into the coastal oceans around the world. On the coast of east-
ern Toyama Bay (central Japan), land-based estimates of the water budget indicated the possi-
ble existence of SGD. The two-fold purpose of this study was to development a SGD flow meas-
uring method with wide dynamic range and to demonstrate it by obtaining preliminary esti-
mates of the SGD flux in Katakai River alluvial fan. A new flow rate meter was developed,
named the Toyama University SGD-Flux Chamber (in collaboration with Nichiyu Giken Kogyo
Co., Ltd.). Electrical conductivity and temperature sensors were mounted in a plastic chamber,
conventionally used for gas flux measurements. The flow rate was calculated though the con-
ductivity dilution velocity measured of the bottom seawater, diluted by spring groundwater
from sea floor inside of the chamber (diameter: 40 cm; height: 15 cm). The initial field experi-
ment was conducted to investigate the measurement sensitivity and accuracy of the SGD-Flux
Chamber. Trial SGD water (tap water) was utilized, and two ranges of flow rate were measured:
10-50 mL/min withestimated uncertainty oft 1 mL (relative standard deviation: RSDO 5%),
and 50-400 mL/min+ 2 ml (RSDO 2%). Therefore, the Flux Chamber is capable of measuring
SGD flux within a large flow range, 10-400 mL/min (corresponding flow velocity values are: 5.7-
458 cm/day). Flux measurements were then carried out from April to December, 2003 in the
SGD area of Katakai River alluvial fan, 150-200 m seaward ofthe coastline in water depths of 8
m and 22 m. The average fluxes from April to December were 0.8-1.3 L/min/m” at 8 m and 0.5-
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0.8 L/min/m” at 22 m. On tidatime scales, the SGD flux increases with the dropping of the tide
level with a time lag of 2 hours. There are indications the flux is controlled by changes in land-
ward groundwater potential pressure, sea level at the SGD area, and the geotechnical condition
of submarine sediment. Longer time series at multiple sites willbe required to discern the rela-
tions between the SGD flux and river flow rate, precipitation, and long-term (seasonal) changes

of the landward unconfined aquifers.

Key words: Flow rate, Submarine groundwater discharge, SGD-Flux chamber, Dilution rate,

Katakai Alluvial Fan, Toyama Bay
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Figlll Varied conductivity dilution curves of the

different height of chamber.

cboooooobooocboooocoboooooooo
coooooooocooboooobooooooooo
cobobOobOoO0obocO0obOOoob0odmmbOO0OOnO
coooooooocooboooobooooooooo
coooooooocooboooobooooooooo
coooooooocooboooobooooooooo
cobooOooooObo0O0obo0oo0d™emOoooOoOonO
coooOooooOoocooboooobooooooooo
000000 mmin0 0000000000
coooooooOoocoobooooooooooooo
00000000000 0000D0Figm@mOon
coooooooOoocoobooooooooooooo
ODemOJO000OTableDOODOOOOODOOOOO

Table] Available sampling volumes by different
size of chamber.

Di?:_r;[er P::ﬁ;‘t volCu}:;?F:;S vgli‘:se Available sampling
(cm?3) volume (%)
10 15 1178 160 13.60
20 15 4710 160 3.40
30 15 10598 160 1.51
40 15 18840 160 0.85
50 15 29438 160 0.54
60 15 42390 160 0.38
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Figlll Image illustration of the field experiments

of SGD-Flux Chamber.
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Tabledd Comparison of different seepage meters.

. Dye Flux
Seepage meter types | Acoustic | Heat pulse dilution chamber
Area of seepage 0.21 0.20 0.29 0.13

housing (m?)

Confirmed
5.7~450
Theoretical
0.05~1260

Range of measurable | 0.9~300

flow rates (cm/d-!) 240 0.5~130

Paulsen
Reference etal.
(2001)

Taniguchi et | Sholkovitz
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Figlll SGD flow rate (conductivity) result from
water depth of 8 m, in 30 Oct. 2003.
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