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Nutrient transport and surface water-groundwater interaction in the tidal river of a coasta

megacity in Japan
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In coastal megacities, sever groundwater depression and water pollution occurred. These impacts affected to river environme
change. Especially, the river mouth area has been deposited the polluted matters. These areas have characteristics of water l¢
fluctuation which causes river water-groundwater interaction and the associated change in dynamics of nutrients. However, the:
effects on the nutrient transport in tidal reaches and nutrient load to the sea have not been fully evaluated in previous studie
Therefore, we aimed to clarify the characteristics of the nutrient transport with the river water-groundwater interaction in the
tidal river of Osaka metropolitan city. We conducted the field survey from the river mouth to the 7km upstream area of Yamato
River, which has a length of 68km and a watershed area of 1070 km2. Spatial variations in radon (222Rn) concentrations an
the difference of hydraulic potential between river waters and the pore waters suggest that the groundwater discharges to tl
river channel in the upstream area. In contrast, the river water recharged into the groundwater near the river mouth area. It me
be caused by the lowering of groundwater level associated with the excess abstraction of groundwater in the urban area. Tl
result also implies the seawater intrusion would accelerate the salinization of groundwater. The spatial and temporal variations i
nutrient concentrations indicate that nitrate-nitrogen (NO3-N) concentrations changed temporally and it negative correlated witt
dissolved organic nitrogen (DON) concentrations. Inorganic phosphorous (PO4-P) concentrations showed the increasing trer
with the increase of the river water level. Based on the mass balance, nutrient reproduction from the river bed was suggested
tidal reach. That was estimated to be 10 % of total nitrogen and 3% of phosphorus loads from the upstream.
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cultivation in the Hiuchi-Nada
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Fluvial transport of nutrients along the river-to-ocean continuum in the Fuji River water-

shed
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In order to understand the processes of phosphorus retention and export in a eutrophic coastal artificial lake in western Jape
we estimated the phosphorus budget by the sediment nutrient data and a mass balance model approach from 1980 to 2008. T
phosphorus flux from inflowing rivers is highest in summer period from June to August which contributes the 43% of annual
average P input and is lowest at 9% in winter period from December to February. The phosphorus retentions determined by ma:
balance calculations were lower than those calculated from sediment total phosphorus concentrations and sediment accumulat
rates. The mass balance results show around 400 tons of phosphorus was trapped in the lake from 1980 to 2008. Meanwhile t
sediment core data shows the accumulation is about 3 times higher than that. It suggests that phosphorus release from sedim
which was affected by the sever lake eutrophication in the 1970s contributed to the recent phosphorus cycle in the lake. The ma
balance results suggest the phosphorus is trapped in the lake in all seasons except winter. The dominant period is in spring frc
March to May, which contributes an average of 57% of the annual average trapped phosphorus. The annual phosphorus trapp
in lake calculated by the mass balance model has been decreasing from around 15 g m-2 year-1 in 1980 to around 0 in 2008. Tt
result shows the decreasing trend of the nutrient flux into the lake, especially after the 1990s. However, core profile result show
a slightly increasing trend with variations up to 6 g m-2 year-1 in 2008. These different trends suggested the recovery of hype
eutrophication and high level of phosphorus recycle in lake is still continuing.
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This research aims to confirm the effect of climate change on flood events as a major driver of nutrient discharge. It was
confirmed that small-scale flood events have decreased and extreme flood event has increased in western Japan. This trend le
that study catchment has advanced to polarization which has relatively low flows in base flow period and high flows in flood
events. Accordingly, the capability of nutrient transportation during base flow condition has decreased. While amount of nutrient
has accumulated inside of the catchment during drought period, large amount of nutrient will be transported in first flood event
It is like the first flush phenomenon on urban hydrology. It was confirmed that the mean N:P ratio of the catchment has beer
increased in recent decade. Although changes of human activities might be one of the reasons, it was suggested hydroloc
changes also affected.
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Geochemical characteristics of groundwater and its flow system in Miyagi Prefecture
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Major and minor element chemistry, stable isotopes (H, O, S), and radiogenic Cs (134 and 137) were analyzed for of ca. 20
groundwaters and 30 river waters taken from Miyagi Prefecture from the March to November 2012 to evaluate the groundwate
quality at present and draw groundwater flow system in and around Sendai Plain, which was surrounded by high mountains i
the northern and western end and facing to the Pacific Ocean at the east. Sendai Plain can be divided into northern and south
plains by Matsushima hill, and two large rivers run in the basins of each plain; Kitakami and Naruse rivers in the northern plain,
and Natori and Abukuma rivers in the southern plain.

Groundwater chemistry is different in between the northern and southern plains. In the northern plain, diluted Na-ClI type
shallow groundwater (spring water and groundwater froh® m depth) and riverwater are found in the high mountainous and
hilly areas, indicating that the groundwaters of this area are not chemically immature and residence time would be short to rea
with the soils and sediments to dissolve the salts. Dilute Ca-HCOS3 type shallow groundwaters are found in the plain basin a
results of evolution of the water chemistry. In the southern plain, Ca-HCO3 type water appears in the high mountain area, and C
and HCO3 concentrations become higher in the hill and inland basins. The groundwaters in the southern plain seem to be mo
mature than those in the northern plain. Along the coast, where Tsunami covered the ground in the 11th, March, 2011, seawat
contaminated into the shallow Ca-HCO3 type groundwaters. The highest Cl concentration was 14000 mg/L, however, most 0
the seawater contaminated groundwaters contained “500 mg/L CI. S isotope of sulfate ions also suggests the contamination
seawater. Deep groundwaterX0 m depth) occasionally gives Na-HCO3 type chemistry. Also, high Na-Cl type chemistry
occurs in the deep groundwaters in Sendai of the southern Plain and Ishinomaki in the northern plain. Those would be results ¢
salinization due to excess use or fossil seawater. Thus, the groundwater agi®ersdepth from the surface are commonly at
stagnant condition in the studied area.

Hydrogen and oxygen isotopes of groundwater become smaller from east to west along NS direction, parallel to the coas
and mountains, in the southern plain, however, such a variation is not prominent for the groundwaters in the northern plain. Th
isotope ratios of groundwater change corresponding to the sampling sites but not depths, indicating small catchments of the de
groundwater in the studied area.

Contamination of toxic elements such as As is found from shallow and deep groundwaters. Some of them are presumed t
originate the oxidation of As-bearing pyrite in the Neogene aquifer sediments. As contaminated groundwater can be found ir
the groundwaters from Tsunami affected area, although the relationship of seawater and/or sediments carried by Tsunami to /
contamination is not clear at present.

Radiogenic Cs was not detected from the all samples analyzed here, thus, the accident at Fukushima Daiichi nuclear pow
plant would not cause contamination of radionuclides in the studied groundwater at present.
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Traceability of SF6 and CFCs for Groundwater Flow in Matsumoto Basin, Japan
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Chlorofluorocarbons CFC-12, CFC-11, CFC-113 and sulfur hexafluoride SF6 are primarily of anthropogenic origin, while
SF6 also occurs naturally. Groundwater dating by CFC-12, CFC-11, CFC-113 and SF6 is carried out in Matsumoto basin, centrz
Japan, consisting of Quaternary sediments, in complex land use. CFCs and SF6 concentrations are extremely over record (EQ
in 40 % and 10 % in sampling points of the well waters, respectively. CFC-113 in EOR comes from industrial areas, indicates
the source of SF6 in EOR in groundwater can be separated from industrial pollution of groundwater by CFC-113. CFCs in EOR
must reflect the vertical infiltration of anthropogenic CFCs polluted surface waters in the basin. NO3-N is also likely to increase
with the concentration of CFCs in EOR. The relationship between concentrations SF6 (Csf6) and CFC-12 (C12) indicates tha
groundwater flow can be explained as 'piston flow model’ in shallow and deep aquifers in Matsumoto basin and that CFC-12
of three groundwaters are decomposed under< and pH>8. Although isotopic ratios of oxygen and hydrogen indicate
that the source areas of groundwaters are mountains side of 1,500 m (a.s.l.) and highland of 800 m (a.s.l.) surrounding basin, t
SF6 and CFCs tracers suggest that vertical infiltration of groundwaters from surface to well depth occurs within the basin. It is
modeled that many recharged waters at mountain side move to the basin via river system and recharge again within sedimente
basin. Using SF6 tracer, average residence time of groundwaters ranges from 4 years to 37 years.
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Introduction

Phosphorus (P), which is an essential element for all of life on the earth, often limits the productivity of aquatic ecosystems,
especially of freshwater ecosystems, because of its scarcity relative to other macronutrients. In contrast, modern anthropoger
P loadings have caused serious eutrophication and deteriorated ecosystem services all over the world, stimulating social nee
for studies on P cycling. Although identification of the primary P sources can provide useful information for designing the best
ecosystem management practices to control eutrophication, standard methods have not yet been established because P-invol
chemical processes are complicated and P has no stable isotopes as natural tracers. With traditional P transport models, for
stance, we have difficulty in estimating the relative contribution of P loadings from a variety of sources. Recently, however, a
new isotopic technique has been developed to measure oxygen isotope ratio of dissolved inorganic phd$phateviitch
distinguishes different phosphate sources and also reflects the degree of phosphate turnover by organisms.

Here we apply the phosphate oxygen isotope analysis to a synoptic survey to identify natural and anthropogenic P sources al
evaluate its relative importance to biological P recycling in the Yasu River, the largest tributary river of the Lake Biwa Watershed.

Materials & Methods

We collected river waters in October 2012 from 36 sites across the mainstream of the Yasu River and its branches, whos
catchment areas greatly vary in land use pattern. We also collected water samples from 8 sewage treatment plants, 2 agricultu
waste water plants and 1 livestock farm as potential point sources of anthropogenic P. A concentrated liquid phosphate fertilize
which is commonly propagated for agricultural purposes in this region was provided by a fertilizer manufacturer and evaluatec
as an indicator of agricultural non-point P source. Furthermore, we collected sands from the riverbed of 5 headwaters as natural
sources. The sand samples saturated with pure water were shaken at the ambient water temperature to naturally desorb dissol
inorganic phosphates. These samples were treated with magnesium-induced coprecipitation (MaglC) method for phosphate €
traction and then converted to silver phosphate after purification through the sequence of resin separation and precipitation. W
determined®O,for each of these silver phosphate samples using a thermal conversion elemental analyzer coupled to a contint
ous flow isotope ratio mass spectrometer via a helium stream. The delta value was calculated as follows,

dlSOp = (Rsample /RVSMOW B 1)*1000

where Rmypie is the ratio of*0/*°0 in our sample and Rs 0w is the ratio of'80/10 in the isotopic standard for oxygen,
Vienna standard mean ocean water (VSMOW). The raw values were corrected by normalizing to internal working standards o
silver phosphate, which have been calibrated to the VSMOW.

Results & Discussion

We detected significant differences in th€@, among a variety of potential P sources, showing this technique is applicable
to trace P sources in the river ecosystems. River waters also showed a marked variation ¥ @eandong sites within the
river. Based on an isotopic equilibrium model which assumes theoretical equilibrium of temperature-specific oxygen isotope ex
change between dissolved phosphate and ambient water under rapid biological P turnover, we evaluated the relative importan
of biological P recycling to external P loadings. Our data revealed that P is completely recycled by organisms in some sites while
there is a surplus of P in other sites. We discuss how human density and land use pattern can affect P pollution and also wh
conditions increase the potential for biological P recycling in the watershed ecosystems.

O 000 0O : Biological recycling, Lake Biwa Watershed, Land use, Non-point source, Phosphate oxygen isotope analysis
Keywords: Biological recycling, Lake Biwa Watershed, Land use, Non-point source, Phosphate oxygen isotope analysis
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Estimating the groundwater contribution into a river situated in the alluvial fan of the

Tedori River
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Fig. 1 (above-leff) Sampling points of the study area.

Fig. 2 (right) Distributions of water tempcrature, EC and 2??Rn concentration along with the Yasumaru River.
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The runoff characteristic of radioactive Cs in the Hirose river basin, Fukushima prefecture
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Pseudo Model for Phosphate Adsorption from Water onto Different Adsorbents
Pseudo Model for Phosphate Adsorption from Water onto Different Adsorbents

Osama Eljama¥, Junya Okawauchj Kazuaki Hiramatsl
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Release of Phosphate from wastewater to resources of water constitutes the main risk for reduced water quality. At the san
time Phosphate is an essential nutrient for all forms of life and can not be replaced by any other element. Current global reserve
of Phosphate are expected to be exhausted in 50 years. Phosphate is mostly obtained from mined rock phosphate and there
lack of alternatives to substitute it. Therefore, in this study the removal of Phosphate using different adsorbents was studied b
conducting batch tests and kinetic adsorption model. The kinetic adsorption model was applied to predict the rate constant c
adsorption based on pseudo equations. Thorough the investigation, pseudo first order and second order kinetic absorption mot
showed that the kinetic adsorption is consistent with the second order model from which it can be inferred that the mechanism c
Phosphate adsorption is chemisorption.

Batch tests and kinetic adsorption models results showed that using the marble dust as adsorbent among other materials co
be remove more than 93% of Phosphate from aqueous solution.

O O 0O 0O 0O : adsorption of Phosphate, adsorption model, kinetic model, pseudo equation, batch Test
Keywords: adsorption of Phosphate, adsorption model, kinetic model, pseudo equation, batch Test
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We investigated whether the representative elementary area (REA) concept can be adopted in catchments with multiple g
ologies. REA was defined as a certain threshold size of catchment area above which spatial variability among small catchmen
becomes small and can be ignored. From the definition of REA, in the area above the size of REA, only some knowledge
(minimum knowledge) of the underlying distributions is needed for continuum assumptions. For verifying the adoption of REA
concept in meso-scale catchments with multiple geologies, we need to examine whether the spatial variability of discharge an
chemistry can be explained by mixing based on geology percentages. We observed stream discharge at 65 points and wa
chemistry at 157 points in a 55 Kntatchment that included multiple geologies. At observation points with uniform geology,
stream chemistry became constant beyond about Iikigranodiorite and volcanic rocks. The values to which stream chemistry
converged were different between the two geologies. At observation points with multiple geologies, spatial variability remained
large beyond a few square kilometers. $i&hd Mg+ concentrations became constant above 18,lut C&+ and electrical
conductivity did not become constant until 55 kn®ur calculation revealed that almost all observed variables were explained
by mixture based on geological percentages, in 1-F7kfowever, above 17kf observed values were higher than calculated
values. In regions with multiple geologies, the adoption of the REA concept with minimum parameter, geology, was confirmed
at 1-17 kn?. However, above 17 ki our results indicated that the REA concept does not apply.

goooob:0obo,b0oob,bo00b0,b00,0000,REA
Keywords: spatial variability, stream water, catchment scale, water chemistry, bedrock geology, REA
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A study of the quality of the water and the nitrogen isotope ratio of the groundwater in
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easonal variation in nitrous oxide concentration of groundwater and its emission poten
ial in agricultural watersheds
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Characteristics of nutrient condition and phytoplankton variation and its controlling fac-
tors in agricultural reservoirs
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Reservoirs and ponds have been used as important water resources in the agriculture area with little rain, and its importan
will increase with the worldwide climate change. However, the lack of maintenance causes eutrophication and phytoplanktor
bloom, which often induces the problem such as clogging of irrigation line. For the sustainable use of agricultural reservoirs, it is
important to clarify the trigger of eutrophication and control it based on the characteristics of reservoirs. We aimed to confirm the
characteristics of nutrient condition and phytoplankton variation and its controlling factors in agricultural reservoir, nutrients and
fluorescence data were collected and the relation with residence time was examined on the 6 ponds (P17P6) located on a sm
island intensively cultivated by citrus farms in western Japan.

Residence times of pond water were estimated to be from 7 to 2,348 days, which decreased about 1/3 from August to Decer
berin P1, P2 and P3. Nutrient condition in the pond water was totally in the significant N-rich and P-limited condition compared
with the Redfield ratio in both summer and winter. The estimated budget of DIN, DIP and DSi suggests that the ponds actec
as a sink of nutrients to the downstream environment throughout the year. Fluorescence was totally higher in the ponds witl
shorter residence time. It suggests the possibility of that cyanobacteria with relatively low chlorophyll content was dominant in
the longer residence time ponds, while other phytoplankton such as diatom and green algae was dominant in the shorter re:
dence time ponds in the study area. On the seasonal variation, residence time decreased while fluorescence increased in P1
P2 from August to December. It suggests that the dominant species of primary producer changed from cyanobacteria to diato
from summer to winter. These results suggest that residence time is one of the critical factors for controlling the phytoplanktor
variation in the ponds.
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Evaluation of phosphorus species and their relationship to benthic microalgae in an estt
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Evaluation of heavy metals pollution in sediment in the Nagara River Estuary Barrage

region
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Heavy metals are the most common and serious pollutants in natural environment because of their toxicity, persistence ar
bioaccumulation problems. The excess occurrence of heavy metals in sediment can be attributed to either natural or anthropogel
sources. Heavy metals that released from these sources tend to be absorbed onto suspended particulate matters, furthermore
corporated into bottom sediment as SPM precipitated. Sediment acts as carrier and source of heavy metals in aquatic environme
and reflects water quality.

The Nagara River had long been recognized as one of the cleanest rivers in Japan. However, in 1995, for the purposes of flot
control and water use, the Estuary Barrage has been brought into operation, and the natural environment of the Nagara River h
changed remarkably. So far, the studies carried out by numbers of researchers and communities which were mainly focused ¢
downstream of the Estuary Barrage, and the upstream area was not studied that much. However, unpublished work by Hirama
(2009) suggests that by the Barrage (the Nagara River Dam) and inflow of poorly treated sewage waters cause the environmen
problems at its upstream area.

We collected systematically 70 sediment samples within a stretch of 30 km along the upstream of the Barrage, from 200¢
to 2011, using Ekma-Birge Grab. Sediment samples were dried at 105 ?C for 24 hours and homogenized. These samples we
fractionated using a series of sieving process according to needs of further analysis. The grain size distributions of sedimel
samples suggest that the fractiai80micrometer would be a reasonable choice for further analysis. Major components (SiO2,
TiO2, Al203, Fe203, MgO, MnO, Na20, K20 and P205) and minor components (Ba, Co, Cr, Cu, Nb, Ni, Pb, Rb, Sr, Th, Y,
Zn, and Zr) were analyzed by X-ray fluorescence (XRF) spectrometer. FLASH 2000 organic elemental analyzer was employe
to analyze the C, N, H, and S.

Compare to the upper stream, the content of finer fraction, and that of P205 and Ctotal in sediment increased at the Barrac
area. Meantime, the high C/N ratios (CA40), suggest terrestrial organic matter likely to be responsible. The major composi-
tions (Si0O2, TiO2, Al203, Fe203, MnO, MgO, CaO, Na20, K20, P205) of the sediment are in a great agreement with the uppelr
crustal average of Japan. Compared to the upper crustal average values of Japan (Togashi et al, 2000), these elements are enrit
or depleted to various degrees; Co (x1.5-2.2), Cr (x0.3-2.1), Cu (x0.2-2.1), Ni (x0.5- 1.7), Pb (x0.9-3.6) and Zn (x1.5-4.2). The
enrichment factors of heavy metals differ from site to site, and some samples are remarkably enriched in Zn and Pb. Accordin
to the location of these enriched sites, Sakai River, Sai River, and Kuwabara River, these three branches likely to be contributin
to the enrichment of those two elements.

oooo0o:000,000,000
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The effect of small impoundments on nutrient transport in a suburban watershed
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There are small impoundments on streams such like weir in the worldwide. In spite of large number of them, the effect of
those on nutrients retentionis little understood. The objective of this study is to confirm effect of small impoundments on nutrient
transport on a catchment scale. Seasonal variation of DN:CI- ratio which indicates that the ratio increased in summer season a
decreased in winter seasonwas confirmed at impoundments. The result of relationship between residence time and difference
concentration of nitrate indicates that greater decrease of nitrate confirmed when it has relatively long residence time. Especiall
attenuation of nitrate would start from 2 days of residence time, which is shorter than days that large impoundment start from 8
10 days. Therefore, it is suggested that small impoundments are more effective for nitrate attenuation than large ones. In contra
the relationship with difference of concentration of DN shows that there is a possibility that the large impoundment could be
changed from sink to source. However, small impoundment is easy to maintain itself than large reservoir as dams, by dredgin
of sediment and removal of colonies of phytoplankton. For conservation of water environment in watersheds which are loade
anthropogenic nitrogen, the small impoundments should be used as places for purification of nitrogen in meaning of a kind o
reservoir operation.

00000:000000,0000,0000,000
Keywords: small impoundment, residence time, nitrogen removal, Yamato River
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Variation characteristics of stream water quality in the Shiribetsu River basin
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