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Abstract 
    Arsenic contamination of groundwater was found a decade ago in the Mekong River Delta 
(MRD), Vietnam and Cambodia. The Research Group for Groundwater Contamination by Arsenic 
in the Mekong River Delta (The Mekong Group-Japan) has conducted integrated investigations on 
arsenic contamination in Dong Thap and An Giang provinces, Vietnam since 2007. In the study, 
hydrogeological investigations by core boring and continuous monitoring of groundwater levels 
were carried out at 10 locations and water quality survey were carried out at 138 locations in the 
Tay Island, Dong Thap Province, Vietnam. The characteristics of arsenic contamination have been 
found by the Mekong Group-Japan. In this paper, a 3-D groundwater simulation model was con-
structed to imitate present groundwater flow in the Tay Island. And the calibrated model was used 
to simulate groundwater flows under natural and artificial conditions. Particle tracking and mass 
transport simulations have been carried out to grasp the movement of contaminated groundwater 
by advection and dispersion. It was found that tidal fluctuation of groundwater level was limited at 
the area near the Mekong River and canals. However, seasonal fluctuation of groundwater level 
can be seen in the entire area of the Island. And groundwater flow was affected by pumpage of ir-
rigation wells. Based on the results, the relationship between the occurrence of groundwater arsenic 
contamination and the groundwater flow was discussed. It was found that the groundwater flow 
plays an important role for the occurrence of groundwater arsenic contamination. Furthermore, the 
necessity of examining changes in groundwater flow systems from the past to the present was rec-
ognized. 
 
1. Introduction 

Arsenic contamination in drinking water has been recognized since 2001 in the Mekong 
River Delta (MRD), especially at Dong Thap and An Giang Provinces. The Asia Arsenic Network 
(AAN) and the Research Group for Groundwater Contamination by Arsenic in the Mekong River 
Delta (hereinafter referred to as "Mekong Group") have carried  out study on groundwater 
contamination by arsenic in Dong Thap and An Giang provinces in Vietnam since 2008 (AAN & 
Mekong Group, 2012). The study revealed that the elevated arsenic concentrations were found in 
Tay Island, Dong Thap province. Tay Island shows a crescent shape island, and is surrounded by a 
trunk and a branch of the Mekong River. Tay Island, over 20 km long and 5 km wide, is the 
biggest island of the Mekong River's system, it is located in the upper delta plain and belonging to 
the Thanh Binh district. There are 5 communes in Tay Island with each population is about 7,800–
8,200. Integrated investigations on the arsenic contamination and installation of safe drinking water 
supply devices were performed in Tay Island by AAN & Mekong Group (2012). 
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Based on the detailed groundwater surveys with core borings and hydrogeological 
investigations in Tay Island, the sedimentary facies from the Late Pleistocene to the Holocene and 
the bottom elevation of the alluvial deposits were identified. The thick alluvial deposits are found in 
the western part of the island, whereas the thickness reduces in the eastern part. From the 
hydrogeological interpretation, three aquifer units were identified; the 1st aquifer and the 2nd 
aquifer of Holocene and the 3rd aquifer of Pleistocene. The water level of the surrounding Mekong 
River is influenced by the tidal fluctuations. Subsequently the groundwater levels in Tay Island are 
also influenced by the tidal fluctuations. The arsenic concentrations are relatively low in the eastern 
part of the island and tend to increase toward the west. The arsenic concentrations in the 1st 
aquifer are not uniform, higher arsenic concentrations are scattered in the northwestern to western 
marginal areas of the island.  

In this paper, a 3-D groundwater simulation model was constructed to imitate present 
groundwater flow in the Tay Island based on the results of geological and hydrogeological analyses 
done by AAN & Mekong Group (2012). After the model calibration, predictive simulations for 30 
years period were carried out under natural and artificial conditions. The impacts of groundwater 
pumpage and canals as well as subsurface geologic controls to the occurrence of groundwater 
arsenic contamination were evaluated. 
 
2. Study Area 
2.1 Location of study area 
 The study area is located near the border between Vietnam and Cambodia, where the Me-
kong River and the Bassac River flow towards southeast. The field investigations were carried out 
at Tay Island in Thanh Binh district of Dong Thap province (Fig. 1). The size of Tay Island is 5 
km in easting and 20 km in northing, and the island is a channel bar in the Mekong River. There-
fore, the groundwater in Tay Island is influenced by the rainfall in the upstream area and the tidal 
fluctuation from the downstream, and the groundwater level and its quality are closely related with 
the river water level. 

 

 
 

Fig.1. Study area 
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2.2 Geologic settings 
Dong Thap province including Tay Island is located in the upper delta plain of the Mekong 

River Delta. On the basis of sedimentary characteristics, grain size analysis, X-radiograph, and 14C 
dating done by AAN & Mekong Group (2012), the sedimentary facies from the Late Pleistocene to 
the Holocene are recognized in the drilled boreholes DT-8 and DT-9. These facies present the Up-
per Pleistocene; Uppermost Pleistocene; succession of incised valley fill during the last glacial 
maximum dated from 8,000 to 7,000 14C yBP. The final succession is channel bar, back swamp, 
and natural levee of fluvial deposits in the Late Holocene dated from 3,000 to 800 14C yBP. 

The alluvium sequences in ascending order are 1) the ancient Mekong River sediments 
which deposited in buried valleys during the last glacial stage, 2) brackish deposits of the lower 
part of the Holocene, accumulated on the periphery of estuary and river mouth, and 3) the sedi-
ments of river channel, back marsh, point bar, and natural levee were deposited on the upper part 
of the Holocene (AAN & Mekong Group, 2012). 
 
2.3 Hydrogeology 
 Hydrogeological profiles were prepared by AAN & Mekong Group (2012) based on the 
continuous core drilling survey in Tay Island and existing drilling survey done near the island. 
Three aquifer units were identified based on the hydrogeological classification, viz. the 1st aquifer 
and the 2nd aquifer of Holocene and the 3rd aquifer of Pleistocene. Most house-hold level private 
wells and irrigation wells have 30 m in depth and they extract groundwater from the 1st aquifer. A 
few deep wells for public water supply extract groundwater from the 2nd aquifer and 3rd aquifers. 
 The bottom of 1st aquifer is situated at about 38 m in depth in DT-8 borehole, however, 
the bottom occurs at around 20 m in DT-10 and DT-11 boreholes. The 1st aquifer mainly consists 
of silt and fine sand. A clay layer occurs from DT-8 to DT-10 areas with maximum thickness of 
10 m. Another clay layer is distributed widely at the boundary between 1st and 2nd aquifers. 
Groundwater level of the 1st aquifer occurs at -1.0 to -3.0 m below ground surface. The seasonal 
fluctuation is about 2 m. 
 The 2nd aquifer occurs at depths from 30 to 70m in the incised valley. The aquifer mainly 
consists of silt and fine sand. Compared with the 1st aquifer, sandy facies is more predominant in 
the 2nd aquifer. The bottom of the 2nd aquifer corresponds to the boundary between the alluvial 
sediments and Upper Pleistocene sediments. Groundwater level of the 2nd aquifer occurs at -1.0 to 
-3.0 m below ground surface. The seasonal fluctuation is about 2 m. 
 The 3rd aquifer occurs at depths below 26 m in DT-9 and below 69 m in DT-8. The aqui-
fer mainly consists of silt to fine sand of Upper Pleistocene. The color of the sediments shows 
brown to greenish gray. The groundwater level of the 3rd aquifer is monitored at DT-9D, ranging 
from -2.5 to -4.5 m. The daily fluctuation pattern shows quite different from that of DT-9D, which 
monitors groundwater level of the 1st aquifer. 

 
3. Results of Monitoring Data 
3.1Groundwater level monitoring 
 In the study, groundwater levels have been monitored by automatic water level sensors at 7 
locations, namely DT-3, DT-4, DT-8, DT-9, DT-10, DT-11, and DT-12 as shown in Figure 1. At 
DT-3, DT-8, and DT-9, shallow and deep observation holes were installed to monitor the water le-
vels of shallow and deep groundwater. The water level of the Mekong River has also been moni-
tored at MRWL station located northwest of DT-8 using the same water level sensor. The water 
levels and temperature are monitored at an interval of 30 minutes. In addition, an automatic rain 
gauge was installed near DT-8. 
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3.2 Groundwater quality survey 
 Groundwater samples were collected from the observation holes and existing domestic 
wells to measure arsenic concentrations. The concentrations were measured by the field test kit de-
veloped by the AAN (Hironaka, 1998) in the field and the atomic absorption spectrophotometer in 
a laboratory in Dong Thap province. At the domestic wells near DT-8, arsenic concentrations were 
monitored every week. 
 
3.3 Distribution of arsenic contamination in Tay Island 
 Figure 2 shows arsenic distribution in Tay Island, which was measured in 2009 and 2010 
by the Mekong Group. The concentrations were measured at the observation holes and the existing 
domestic private wells. The most samples showed arsenic concentrations more than 0.01 mg/L, in-
dicating that the groundwater in Tay Island was highly contaminated by arsenic. It is also found 
that the elevated arsenic concentrations were distributed in the western part of the island. There are 
some local hot-spots in arsenic concentration. It is confirmed that the distribution of arsenic in Tay 
Island is complicated and the concentration values vary even in small area. 

 

 
 

Fig.2. Distribution of arsenic in Tay Island 
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3.4 Groundwater level change and arsenic concentration 
Figure 3 shows the weekly changes in groundwater level and arsenic concentration meas-

ured at the domestic shallow wells near DT-8 (No.1 to No.4). The graph clearly shows arsenic 
concentration varies over time. The highest and lowest arsenic concentrations are 200 µg/L and 
1,000 µg/L, respectively. The increase of arsenic concentration tends to start after rising of 
groundwater level from the dry season to the rainy season. The arsenic level decreases with declin-
ing of the groundwater level. It is noticed that there is a time-gap between the peak of groundwater 
level and that of arsenic concentration. In addition, the frequency of arsenic level fluctuation is 
smaller than the seasonal changes of groundwater level. As a result, it can be said that the changes 
of arsenic concentration in groundwater is related to the changes of groundwater level. Considering 
the importance of redox conditions to the arsenic release from the geologic layer, it is presumed 
that the groundwater level change would give impact to the redox conditions in the geologic layers, 
subsequently that will cause the changes of arsenic concentration in groundwater. 

 

 
 

Fig.3. Changes in groundwater level and arsenic concentration 
 

4. 3-D Groundwater Simulation Model 
4.1Model framework 
 To simulate three-dimensional groundwater flow in Tay Island, a 3-D model was created 
based on the MODFLOW code (McDonald & Harbaugh, 1988) using Processing Modflow version 
8 software (Simcore Software, 2012). In the model, actual topographic conditions and estimated 
hydrogeologic structures were taken into account. The model covers the area near Tay Island with 
model extent of 25 km in N-S direction and 22 km in W-E direction. The maximum cell size is 
1,000 m by 1,000 m and the minimum one is 200 m by 200 m (Fig. 4). 
 In the vertical direction, the model domain was divided into 20 layers to simulate 3-D 
groundwater flow system. The model top and bottom elevations are about 4 m and -295 m, respec-
tively. Model top elevation is input as values of ground surface elevation based on the topographic 
maps published in Vietnam (Department of Survey and Mapping, 2004). The thickness of model 
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cell is 10 m in elevation from top of the model to -95 m and 20 m from -95 m to the bottom of the 
model, respectively. 

 

 
 

Fig.4. Horizontal model grid of Tay Island 3-D simulation model 
 

4.2Boundary conditions and initial hydraulic head 
 The boundary conditions assigned in the model are shown in Figure 5. The important 
boundary conditions for the Tay Island 3-D model are location and shape of the Mekong River, 
river depths, and river water level. The horizontal shape of the Mekong River is identified from the 
aerial photographs. The distributions of river depths were estimated based on the results of river 
depths measurement done by the Mekong Group in December 2010 near the MRWL station. The 
actual river water level data obtained at the MRWL station were arranged for assigning time-
variant specified-head boundaries in the MODFLOW. 
 At the perimeter of the model, the general head boundaries were assigned to express aqui-
fer continuities. The river package of MODFLOW was used at canals in and around Tay Island. 
The drain package was used in Layer-1 to express surface drainage when the simulated hydraulic 
heads are higher than the ground surface. The well package was used to assign well discharge from 
domestic and irrigation wells. The general head boundaries were also assigned at some cells in 
Layer-1 where the ground elevations are low during the flooding season from July to November 
every year. 
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Fig.5. Boundary conditions of Tay Island 3-D simulation model 
 

4.3 Aquifer properties 
The aquifer parameters input to Tay Island 3-D model are shown in Table 1. At first, the 

bottom elevations of the 1st aquifer unit and the 2nd aquifer unit were identified based on the anal-
ysis by AAN & Mekong Group (2012). The bottom elevations of the 3rd aquifer unit and Lower 
Pleistocene were estimated based on Ghassemi & Brennan (2000). The three-dimensional distribu-
tions of sedimentary facies and sedimentary environment were estimated based on the core boring 
data and geomorphological/subsurface geological interpretations done by the Mekong Group. The 
horizontal hydraulic conductivity (Kh) values of the aquifer facies of the 1st and 2nd aquifer units 
were set based on the results of slug tests conducted by the Mekong Group. The rest of Kh values 
were assumed from typical values considering their facies. The vertical hydraulic conductivity (Kv) 
values were assumed to be half values of Kh. The values of specific storage, effective porosity, and 
specific yield were assigned considering typical values by facies. 
 
4.4Recharge and discharge 

Monthly groundwater recharge was estimated based on the actual rainfall data measured in 
Tay Island and existing rainfall data monitored at Cao Lanh city. Considering the monthly rainfall 
and potential evapotranspiration values, it was assumed that groundwater recharge occurs during a 
period from May to October. Then the amount of groundwater recharge was presumed to be 10% 
and 20% of monthly rainfall in clayey soil area and sandy soil area, respectively during rainy sea-
sons. In dry season, the recharge values were assumed to be 0 due to the small amount of actual 
rainfall. 

Since the main groundwater use in Tay Island is for domestic and irrigation purposes, the 
groundwater pumpage for domestic use and irrigation use were input to the model. Based on the 
actual groundwater use survey in Tay Island conducted by the Mekong Group, the groundwater 
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use areas for domestic use were identified. Considering the per capita water consumption, number 
of family members per household, and dependence of groundwater use, it was estimated that the 
groundwater pumpage per model cell (200 m by 200 m in size) is 1.35 m3/day. The pumpage val-
ues were distributed from Layer-1 to Layer-3 because most domestic private wells have 30 m or 
less in well depth. 

In recent years, many shallow irrigation wells have been drilled in Tay Island to grow cash 
crops. The groundwater irrigated areas were identified by the survey of the Mekong Group. The ir-
rigation wells are generally operated from December to April next year. Based on the hearing sur-
vey from farmers, the maximum monthly groundwater pumpage was calculated. Then the monthly 
groundwater pumpage was computed considering the monthly rainfall and the area of irrigated land 
per cell. The pumpage was vertically distributed from Layer-1 to Layer-3 based on the well depths. 
The input groundwater pumpage per model cell (200 m by 200 m in size) ranges from 111.4 to 
222.8 m3/day. 

 
Table1. Aquifer parameters input to Tay Island 3-D simulation model.  

Hydrogeologic 
Unit 

Facies or  
sedimentary en-

vironment 

Kh 
(m/day) 

Kv 
(m/day) 

Ss 
(1/m) Ep Sy 

1st Aquifer Unit Very fine sand 7 3.5 1.00E-04 0.15 0.15 
Fine sand 10 5 1.00E-04 0.25 0.25 

Channel bar 1 0.5 1.00E-04 0.25 0.25 
Natural levee 0.7 0.35 1.00E-06 0.05 0.05 
Back swamp 0.5 0.25 1.00E-06 0.05 0.05 
Flood plain 0.3 0.15 1.00E-06 0.05 0.05 

Channel river 13 6.5 1.00E-04 0.25 0.25 
2nd Aquifer 

Unit 
Channel river 5 2.5 1.00E-04 0.25 0.25 
Intertidal flat 3 1.5 1.00E-04 0.25 0.25 

3rd Aquifer Unit Silty alternation 0.1 0.05 1.00E-06 0.05 0.05 
Fine sand 1 0.5 1.00E-04 0.25 0.25 

Coarse sand 3 1.5 1.00E-04 0.25 0.25 
Lower Pleisto-

cene 
Silty alternation 0.1 0.05 1.00E-06 0.05 0.05 

Coarse sand 3 1.5 1.00E-04 0.25 0.25 
Pliocene Silty alternation 0.3 0.15 1.00E-06 0.05 0.05 

Coarse sand 2 1 1.00E-04 0.25 0.25 
Kh: horizontal hydraulic conductivity, Kv: vertical hydraulic conductivity, Ss: specific storage, Sy: specif-
ic yield 
 
4.5 Model calibration 

The Mekong Group monitored actual groundwater levels and river water level of the Me-
kong River from January 2009 to December 2010 without significant data loss. Therefore, based 
on the 2-years period, the model calibration period was set from January 2001 to December 2010 
(=120 months). During the calibration period, the actual 2-years data were repeated 5 times. The 
model calibration was performed by transient simulation, then the simulated hydraulic heads in the 
last 2-years period from January 2009 to December 2010 were compared with the actual heads. 

During the model calibration, boundary conditions such as the heads of external sources 
and hydraulic conductance at the boundaries were modified. In the aquifer parameters, specific sto-
rage values were modified. As a result, the simulated heads at DT-8 are reasonably matched with 
the actual groundwater levels as shown in Figure 6. 
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Fig.6. Comparison of simulated heads with actual heads at DT-8S and DT-8D for period from January 

2009 to December 2012 
 
4.6 Flow calculation for 30 years 

To examine the movement of groundwater as well as to simulate particle tracking and so-
lute transport, flow calculation for 30-years period was performed. The actual monthly time-
dependent data from January 2009 to December 2010 are repeated 15 times. To compare the heads 
under artificial condition with those under natural condition, the simulation without discharge data 
and canal was also carried out. 

Figure 7 shows the simulated hydraulic heads in Layer-2 in the dry season (=April) and 
rainy season (=October) under natural and artificial conditions. When the current re-
charge/discharge and canal conditions will continue, the simulated heads in the dry season show 
that the heads in inner part of Tay Island are 1.5 m higher than the river water level, however, the 
heads along the canals show lower heads. In the rainy season, the simulated heads in Tay Island is 
slightly lower than the river water level because the river water level is 1.83 m in elevation. Along 
the canal the simulated heads also show higher heads than the surrounding areas. On the other 
hand, the simulated heads in the northern part of Tay Island show lowered heads caused by the 
strong pumpage by irrigation wells. 

If the model conditions are under the natural conditions without groundwater pumpage and 
artificial canals, the simulated heads in the dry season in the inner part of the island clearly higher 
than the river water level. In the rainy season, the simulated heads in Tay Island show slightly lo-
wered heads than the river water level. There is no depression in the northern part because artificial 
discharge is not assigned under the natural conditions. 

Figure 8 shows the changes in simulated heads at DT-8S and DT-8D for 30 years under 
natural and artificial conditions. Under the artificial conditions, the simulated heads range from -
0.4 to 2.0 m. In case under natural conditions, the simulated heads have small range of variation, 
fluctuating from 1.2 to 2.0 m in elevation. From the results, it is clearly recognized that the human 
activities such as well discharge and artificial canals give great impacts to the groundwater flow in 
and around Tay Island. 
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Fig.7. Simulated hydraulic heads in Layer-2 in the dry season (=April) and rainy season (=October) under 

natural and artificial conditions. The unit of contour lines is m in elevation. 
 

 
 
Fig.8. Changes in simulated heads at DT-8S and DT-8D for 30 years under natural and artificial condi-

tions 
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5. Particle Tracking 
5.1 Simulation conditions 
 Based on the simulated heads for 30 years under natural and artificial conditions, particle 
tracking simulations by advective transport were carried out by PMPATH (Chiang & Kinzelbach 
1998, Simcore Software 2012). The particles were located in Layer-2 along Row Nos. 66 to 68 in 
Tay Island. The particle tracking was started from the beginning of the flow simulation period and 
the flow fields are under transient condition. 
 
5.2 Pathlines 

The results of particle tracking are shown in Figure 9. Under the natural conditions, the 
particles in the central part of the island do not move in horizontal direction. The particles move 
downward about 20 m for the 30-years period. On the other hand, the particles near the Mekong 
River show zigzag courses, but the main flow direction is from inland area to the river. The par-
ticle movement under the artificial condition shows complicated patters due to the well discharge 
and canals. Even in the central part of the island, downward and upward movements are simulated 
due to the head fluctuation caused by the canal. Near the pumped cells, some particles are ex-
tracted by the wells. 

 

 
Fig.9. Results of particle tracking simulation after 30 years under natural and artificial conditions 
 
6. Solute Transport Simulation 
6.1Simulation conditions 
 Based on the simulated heads for 30 years under natural and artificial conditions, solute 
transport simulations by advection-dispersion transport were carried out by MT3DMS (Zheng & 
Wang 1998, Simcore Software 2012). It is assumed that the source of contaminant is arsenic, and 
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the constant concentration cells are assigned in Layer-2 along Row No. 67 in the western part of 
Tay Island. It is also assumed that there is no chemical reaction throughout the simulation. The so-
lute transport simulations were also carried out under natural and artificial conditions. 
 
6.2 Movement of plume 

The simulated isolines along W-E profile are shown in Figure 10. The simulated contami-
nated plume under the natural condition gradually moves downward along the groundwater flow. 
After 30 years the plume reaches at about 50 m in depth. On the other hand, the simulated plume 
does not move to deep portions due to the well discharge. The contaminated groundwater by arsen-
ic is extracted by the wells. 

 

 
Fig.10. Results of solute transport simulation after 30 years under natural and artificial conditions. The 

source of arsenic is treated as constant concentration cells, where the concentration of 1,500 µg/L 
based on the actual arsenic concentration values detected from the existing domestic wells. The 
unit of isolines is µg/L. 

 
7. Discussions 

It was found that tidal fluctuation of groundwater level was limited at the area near the 
Mekong River and canals (Sato & Shibasaki, 2012). However, seasonal fluctuation of groundwa-
ter level can be seen in the entire area of Tay Island by the model presented in this paper. Under the 
current artificial conditions, the simulated hydraulic heads in the central part of the island are high-
er than the Mekong River water level in the dry season, whereas the simulated heads in rainy sea-
son are slightly lower than the river level. In the dry season, the simulated heads show depressions 
in the northern part of island due to the heavy pumpage by the irrigation wells. In case of the simu-
lation under the natural condition where the well discharge and artificial canals are removed from 
the model, the simulated heads show simple distribution patterns in Tay Island. The difference 
shows that the human activities such as well discharge and artificial canals give great impact to the 
groundwater flow in Tay Island. 

Based on the results, the relationship between the occurrence of groundwater arsenic con-
tamination and the groundwater flow was examined. From the particle tracking simulation, it is 
understood that the patterns of particle movement also show simple under the natural conditions. 
The particles located at the central part of the island move downward only. The particles’ move-
ment near the Mekong River shows zigzag patterns, but the main movement direction is from in-
land to the river. On the other hand, the particle movement under the artificial conditions shows 
more complex. These are affected by the well discharge as well as the existence of artificial canals 
where the canal water levels are almost same as the Mekong River. The simulated arsenic concen-
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trations assuming no chemical reactions are also controlled by the human activities. The simulation 
results indicate that the geohydrologic parameters particularly vertical hydraulic conductivity plays 
an important role to control the movement of contaminated groundwater. Therefore, the detailed 
investigations on subsurface geology and hydrogeology with accurate parameter estimation are 
crucial to simulate the movement of contaminated groundwater. 

Furthermore, the necessity of examining changes in groundwater flow systems from the 
past to the present was recognized by this study. The canal network has been constructed in the 
MRD since the French colonial time. The canal network is still expanded by the Vietnamese Gov-
ernment at present. The groundwater pumpage has increased due to the population increase and 
economic growth. In recent years deep wells having more than 300 m in well depth have been 
drilled even in rural areas for domestic water supply and industrial purposes. Such human impacts 
from past to the present should also be included in the simulation study. 
 
8.  Conclusions 

A 3-D groundwater simulation model was constructed based on the recent studies done by 
AAN and Mekong Group (2012). The model covers 22 km in easting and 25 km in northing. The 
vertical extent of the model is from ground surface to -295 m in elevation. The area in Tay Island 
is divided into smaller cells with 200 m by 200 m in size. The created model was calibrated using 
the actual monitored data from January 2009 to December 2010. By the monthly transient simula-
tion with comparing the simulated heads with the actual heads, the model was reasonably cali-
brated. 

The 30-years flow simulation was carried out using the calibrated model to carry out par-
ticle tracking simulation and solute transport simulation. The flow was simulated under current ar-
tificial condition and natural condition without wells and artificial canals. From the results, it was 
recognized that the human activities gave great impact to the groundwater flow system in Tay Isl-
and. The simulation results show that the groundwater heads are low in the northern part of the isl-
and due to the heavy well discharge, creating depressions in hydraulic head. The heads in the cen-
tral part of the island are also affected by the canal water level. The movement of particles under 
the artificial condition shows complicated pattern compared to that under the natural conditions. 

From the simulation study, it was understood that the more accurate hydrogeological study 
particularly on the natures of clayey layers and vertical hydraulic conductivity is needed for de-
tailed simulation study for arsenic movement. The authors have plans to continue groundwater 
monitoring in Tay Island and to expand study area along the Mekong and the Bassac Rivers in the 
MRD. 
 
Acknowledgements 

This study is a part of the Mekong Group’s activities supported by the Japan Fund for 
Global Environment. We are grateful to Dr. Nguyen Van Lap and Dr. Ta Thi Kim Oanh of the Ho 
Chi Minh City Institute of Resources Geography, Vietnam Academy of Science and Technology 
(VAST) for their kind cooperation to our research. The officials of Dong Thap province are ac-
knowledged to give permissions for our fieldworks. 
 
References 
Asia Arsenic Network and Research Group for Groundwater Contamination by Arsenic in the 

Mekong River Delta. 2012. Groundwater arsenic contamination in the Mekong River 
Delta: Actual conditions and countermeasures in Tay Island. Monograph 58. Tokyo: The 
Association for the Geological Collaboration in Japan. (in Japanese with English and Viet-
namese abstracts). 



 
JGWR (ISSN: 2321- 4783), Vol.2, Issue1, June 2013 Published by AGGS, India 

116 
 

Chiang, W.H. and Kinzelbach, W. 1998. A simulation system for modeling groundwater flow and 
pollution, Processing Modflow. Berlin: Springer. 

Department of Survey and Mapping, Ministry of Natural Resources and Environment. 2004. Cho 
Vam (C-48-31-D-a), Phu Yen (C-48-31-D-b), Phu My (C-48-31-D-c), Cho Moi (C-48-
31-D-d), Scale 1/25,000. 

Ghassemi, F. and Brennan, D. 2000. An evaluation of the sustainability of farming systems in the 
brackish water region of the Mekong Delta. Resource Profile Subproject: Summary Re-
port, Australian Centre for International Agricultural Research. 

Hironaka, H. 1998. On site analysis of As3+ and As5+ by mercury bromide paper disk colorimetry 
method (Gutzeit method modified by Hironaka). Annual Report of Fukuoka City Institute 
for Hygiene and Environment, 23: 120-122. (in Japanese with English abstract). 

McDonald, M.G. and Harbaugh, A.W. 1988. A modular three-dimensional finite-difference 
ground-water flow model. Techniques of Water-Resources Investigations, 06-A1, USGS. 

Sato, S. and Shibasaki, N. 2012. 3-D groundwater simulation study on groundwater arsenic distri-
bution in the Mekong Delta, Vietnam and Cambodia. Proceedings of ‘The impact of cli-
mate change on groundwater resources with special reference to hard rock terrain’, IGWC-
2011, Yadava College of Arts & Science, Madurai, Tamil Nadu, India, Sept. 27-30, 2011, 
Groundwater Research Series No:4, Thangarajan, M., Mayilswami, C. and Navaraj, P.S., 
(Eds) 2012: 390-397. 

Simcore Software. 2012. Processing Modflow: An integrated modeling environment for the Simu-
lation of groundwater flow, transport and reactive processes. Simcore Software. 

Zheng, C. and Wang, P.P. 1998. MT3DMS, a modular three-dimensional multispecies model for 
simulation of advection, dispersion and chemical reactions of contaminants in groundwater 
systems, Documentation and Users Guide, Contract Report SERDP-99-1, Vicksburg: U.S. 
Army Engineer Research and Development Center. 


