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Introduction

« Energy is a prerequisite to economic development (WEQO, 2004);
* Nuclear energy plays a significant and growing role in our world’s (Anastasio, 2008);

World’s nuclear power plants

As of March 2013
W US. 104 Canada 18
B France 58 M UK. 16
M Japan 50 M China 15
Russia 33 M Ukraine 15
Korea 23 B Sweden 10
h B Germany 9

|"
v’

{
e 4

5

-‘ Source: IAEA 2
Graphic by Nam Kyung-don




Introduction

BAN PO VI TRI HANH CHINH TINH NINH THUAN

VITRI VIET NAM TRONG DPONG NAM A

TA\' %DONG
amml..m
D@m
o "\'-01\ = iwun% wmm
.wGl.wr. Q

ARIA vv:'NG TAU

.. -
] O X
] .

s -

20 2 Tt s W 3 o s B
A 2D burds I

D

et
-
bR
-
-
~oroe |
- —

[ ERTRTE R

1 .

ML TR AN

{18 Fheseasc. BN

o
CAM BANE
LS TR P

CAC DON VT SAM O

et sl
¥ Mg O Yo

—— e 3 Py e A

20ty 00

TN Bty
# Py 1o "4

!




Vietham Power system

Introduction /
structure -
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Introduction /Water resources in NPPs

ﬁ (EVN. 2013)
- - A

Radioactive waste Non - radio waste

* Water sources Gaseous waste Air pollutants
. ' y rays of noble gases Waste water
* Fossil fuels

' lodine Technical WW
\.* Radio fuels J Liquid waste (~ 3800 m3/day)

Radio materials Cooling water
lodine (~ 1.5 mill m3/h)

Solid waste Solid waste
Coastal and Semi-arid areas \fjondensed lig waste Technical waste/

Spent radio fuels . Hazardous waste
e Surface water scarcity ‘L ‘L

e Groundwater becomes primary

¢ Decline of GW levels

e Salinization

e Degradation of GW quality (Lee et .
al. 1999)

Detailed studies on water resources
* Regular monitoring
* Regulation management




| Objectives

Unsolved problems
Few information on water resources (SW and GW) in both
quality and quantity;
Interaction between GW and SW;
GW evolution and flow system;
Seawater intrusion in GW.




Methodology

Data collection

Water resources (volume

Meteo-hydro conditions Geological conditions :
and quality)

Field survey

In-site monitoring (pH, EC,
T°C and GWL)

Investigation of water uses Sample taking

Laboratory analysis

Stable isotopes (130 and 2H) by MASS Inorganic solutes by IC and ICP (Na*, K*,
spectrometer Ca?*, Mg?*, Cl, SO,%, NO;’) and HCO;’

A 4

Data processing

Defining GW and SW Investigating the interaction  Assessment of hydrological
characteristics between SW and GW environment 7
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Study area /Hydro — meteo conditions /
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Study area

/Topo-geological conditions /
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» Poor floral carpet with grass and agricultural crops.

°9'0"E 109°10'0"E

* Average altitude of 20m, on the valley surrounded by high mountains;
« Coarse-grained biotite granite is distributed over the site area and
porphyritic biotite granite is laminated at altitude of 40m in the south.
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Previous studies
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 GWL increases from dry to rainy season, 1-2m in low land and 5 — 25m in high land area;
 GWL reaches the peak level after raining 1 — 20 hours. 10
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Previous studies

June 2011
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* Inrainy season, GWL reaches to the ground level.
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Groundwater flow from SW to NE, is suitable with river flow direction;
* Near the coastal line, GWL is approx. 1m;
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Results and analysis /Field surveys
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Results and analysis [s :

Legend Legend

Time: February 2014
Scale: 30 km
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Water monitoring

Results and analysis
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Results and analysis /2"“' field survey /Water i

7 locations /
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Results and analysis/Z""I field survey /Analyzed results

Legend 109°8'0°E 109°10'0"E
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Results and analysis 2" field survey /AnaleEd results /)
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Results and analysis 2" field survey /Analyzed results /

@ Holocene aquifer
OPleistocene

M Lake & reservoir
O Stream

CaZ*(meq/l)

Calcite: CaCO, + CO, + H,0 = Ca?* + 2HCO;’
Dolomite: CaMg(CO,), + CO, + H,0 = Ca%* + Mg?* 2HCO;

Mg 2+ (meq/L)

Gypsum: CaSO, + 2H,0 = Ca?* SO,* + 2H,0

Ca%*(meq/l)
o = N w H (9] (o)} ~

o = N W ~ O ()} ~ 0o ©

HCO;- (meq/I) HCO;- (meq/I)



Results and analysis Concluding remarks

1. GW flows in the same direction with stream flows (SW — NE) but GWL in
dry season 2014 is 2-3 m lower than in 2012;

2. GW in Holocene aquifer shows characteristics of Ca-SO, and Ca-HCO,
water type;

3. GW: in Pleistocene aquifer shows characteristics of Na-HCO; water type;
GW in shallow aquifers is not affected by seawater intrusion;

5. Streams and GW near the shoreline shows characteristic of Na-Cl water
type, similar to seawater.

6. Water constituent is caused by freshwater — saline water mixing and
weathering process.

Future works

* Analyze stable isotopes (130 and %H);
e Study on EMMA method and apply for the research;

* Define groundwater recharge and discharge sources. 20




Thank you for your attention!
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