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Abstract

The surface water in the southern of Hanoi capital is researched by identifying 62H and 5180 stable
isotopes together with EC, DO, BODs, COD, TSS. Surface water samples for studying include the Red
river, Nhue river and Kim Nguu river, Thanh Nhan lake, Yen So lake and Van Quan lake were col-
lected in the dry season (April) and the rainy season (August) in 2015. The stable isotope analysis
results showed that the §180 values is a range from -42.53%o to —-64.05%o0 and, the 82H values is
the range from -5.09%o to —8.79%0 under global meteoric waterline (in the water vapor region).
The 8%H results of the rivers and lakes in the dry season are more negative than the rainy season
with a small difference. The 5180 results of lakes in the dry season are more negative than the
rainy season, but the 3180 results of river in the dry season are more positive than the rainy season.
The results of the EC, BOD, COD, DO, TSS analysis showed that surface water environment has
changed clearly in the two seasons and the contamination level in the dry season is usually higher
than the rainy season. The lakes and rivers strongly influenced by human activities led to serious-
ly pollution are Van Quan lake and Yen So lake, Nhue river and Kim Nguu river.
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1. Introduction

Hanoi Capital is the center of culture, economy and politics of the country. Thus, there is a very high population
density in Hanoi, and demand for clean water and waste process is extremely large. The surface water qualities
in rivers, streams, ponds and lakes in Hanoi are easily affected and transformed by human activities such as the
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activities of people, urbanization, industrialization and agriculture. The surface water from urban areas usually
flocks the ToLich and the Kim Nguu rivers, and then exits Nhue River at Thanh Liet dam forced or pumped out
through the Red River Yenso pump station [1]. Many studies indicate that the impact of human activities has
caused change in the surface water qualities in urban areas, where high concentrated population, emission activ-
ities take place to strengthen magnitude [2].

Stable isotope technique was used early in the research mixture process of surface waters in the 1970s by dif-
ferential independent author groups. The group of Kraus & Mackey (1971) and the group of Mausui (1976) used
580 stable isotopes for assessment to mixable progress of rivers [3]. The Behrens and Stichler group (1971)
used &2H stable isotopes for evaluation the mixture of Ranh and Main rivers [3]. Currently the stable isotope
techniques combined with chemical analysis of the surface water samples were exploited and used effectively to
assess surface water qualities such as the Katz et al. (1997) authors [4] and Liu Xiangchao et al. (2002) authors
[5].

Therefore, to apply the stable isotope techniques combined with traditional bio-chemical methods will help us
to study the surface water qualities with modernly and highly effective approach in the south of Hanoi Capital.

2. Site Description

The lakes and rivers selected for the surface water research in the South of Hanoi are Thanh Nhan, Yen So and
Van Quan lakes and Red, Nhue, Kim Nguu rivers. The samples collected in twice a year are the dry season
(March, April) and wet season (August, September) in 2015 for evaluation surface water quality in two different
seasons (Figure 1).
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Figure 1. Sampling location map of the south of Hanoi.
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3. Methods
3.1. Sampling Procedures and Preservation

Sampling procedures and preservation for the 80 and §H stable isotope analysis: Fill a 50 mL, double capped,
glass or polyethylene bottle directly from the source or from a secondary container. Clearly label the sample
with all details. Make sure the bottles are tightly capped. During sampling, storage and transportation to the la-
boratory take care to avoid evaporation of the sample.

Sampling for bio-chemical analysis: sampling and preservation with TCVN 6663-6 (ISO 5667-6: 2005).

3.2. Analytical Methods

The determination of the §'®0 and &?H stable isotope in surface water samples is carried out on a LWIA-24D
Laser mass spectrometer (Liquid Water Isotopes Analyzer) located at Isotopes Hydrology laboratory, Institute
for Nuclear Science and Technology, 179 Hoang Quoc Viet Street, Vietnam.

Procedures of the 80 and 8%H stable isotopes analysis in water samples comply with the IAEA standard op-
erating procedure for the liquid water isotopes analyzer published in 2009 with a uncertainty <0.1%o for 5'°0
and <0.3%. for &°H.

Electrical conductivity, pH and dissolved oxygen are measured in the field with Seven Multil and Hana Hl
9146 hand-held. Total Suspended Solids, biochemical oxygen demand, chemical oxygen demand are carried out
at Isotopes Hydrology laboratory with Vietnam standards.

4. Results and Discussion
4.1. Results

The analytical results from rivers and lakes in the southern of Hanoi with the dry season and the rainy season are
presented in Table 1 and Table 2 below.

Table 1. Results of the sample analysis from rivers and lakes in southern of Hanoi with the dry season in 2015.

No Sa:?)ple Location 52H%o S;Z)O r;: gsl?_ E/%m pH Po I?TZI/DE cob
1 HTN Thanh Nhan lake —42.53 -5.09 15 138 8.79 5.02 3.2 55
2 HVQ Van Quan lake —49.33 —6.27 36.7 355 7.91 3.39 176 249
3 HYS Yen So lake -50.02 -8.79 26.8 345 6.89 354 855
4 SHD Red river —64.05 —7.05 21.8 189 8.03 7.52 5.2 10.1
5 SHG Red river —60.34 -7.15 29.6 98.3 7.98 6.49 6.2 7.1
6 SKN Kim Nguu river -52.32 -6.7 51 726 7.45 0 213 498
7 SN Nhue river —56.86 -7.12 46 398 0 226 364

Table 2. Results of the sample analysis from rivers and lakes in southern of Hanoi with the rainy season in 2015.

No Sa:‘réple Location 8°H%o 8;:? r;]l' gS/?_ Eﬁ:m pH °0 :(:I;)i cop
1 HTN Thanh Nhan lake —45.38 -5.17 3.8 887 5.11 35 478
2 HVQ Van Quan lake —45.01 —4.87 174 798 7.49 4.29 231 359
3 HYS Yen So lake —49.74 —6.73 28.5 508 741 743 376 796
4 SHD Red river -61.51 —8.28 16 245 8.37 7.59 5.32 7.18
5 SHG Red river —59.62 —8.67 20.4 265 6.37 6.89 5.55 7.64
6 SKN Kim Nguu river —49.03 —6.82 26 850 0 241 484
7 SN Nhue river —54.95 -8.01 39 461 0 298 477
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4.2. EC Results

Electrical conductivity in water samples related to ions in the water. Measurement results showed that the EC
values of rivers and lakes in southern of Hanoi are very high; the value of EC in the rainy season tends to in-
crease in the dry season. In the dry season, the highest EC value is 726 uS/cm at the river Kim Nguu. And in the
rainy season, EC value of Thanh Nhan lake, Van Quan lake and Kim Nguu river are 887, 798, 850 uS/cm re-
spectively. These rivers and lakes are places activities of people impacted surface water quality

4.3. D0, BODs5, COD Results

Concentration of oxygen dissolved in surface water in the Kim Nguu and Nhue rivers are zero in both seasons
showed seriously pollution levels of the rivers. And another of the lakes and rivers are range from 3.39 mg/L to
7.52 mg/L during the dry season; from 4.29 mg/L to 7.59 mg/L with the rainy season.

The chemical oxygen demand (COD) and the biochemical oxygen demand (BODs) of the lakes in the rainy
season almost are higher than the dry season. The results of Nhue, Kim Nguu rivers and Van Quan, Yen So
lakes are very high that exceeded the Vietnam National Standard-QCVN 08:2008/BTNMT.

4.4. TSS Results

The Total Suspended Solids results in the samples in the rainy season are lower than the dry season. And they
accord with the Vietnam National Standard-QCVN 08:2008/BTNMT.

4.5, Stable Isotope Results

The stable isotopes Values of the lakes in the dry season and the rainy season are the range from —42.53%o to
—50.02%0 with 30 ratio isotope and —5.09%o to —8.79%. with &°H ratio isotope. The rivers in the dry season
and the rainy season are the range from —49.03%o to —64.05%o with 80 ratio isotope and —6.70%o to —8.67%
with &°H ratio isotope. Looking in Figure 2, we see that the isotope values are under the global meteoric water-
line and in the water vapor region.
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Figure 2. The 8°H and 60 stable isotopes values of surface water samples in the South of

Hanoi.
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Figure 3. The 8°H and 520 stable isotopes values of surface water samples in the dry season and rainy season.

The stable isotopes results also show that the §°H values of rivers and lakes in the dry season are more nega-
tive than the rainy season with small difference. There are difference in the ™0 stable isotopes results between
rivers and lakes in the dry season and the rainy season. The &0 results of rivers in the rainy are more negative
than in the dry season. But the §*%0 results of lakes in the rainy are more positive than in the dry season (Figure 3).

Especially, the stable isotope values of the rivers are nearly the global meteoric waterline. It shows that there
is contribution of rainwater into rivers in the South of Hanoi.

4.6. Characteristics of Surface Water in the South of Hanoi

When studies of stable isotope results, we see that there are 'O different values between river samples and lake
samples in the dry and the rainy seasons. The Thanh Nhan, Yen So and Van Quan lakes are artificial lakes
which are influenced greatly from the human activities. The 80 stable isotope values of lakes in the dry season
are more negative than rainy season. Meanwhile, the Red, Nhue, Kim Nguu rivers have a natural origin. They
are influenced from the human activities with the difference levels. The 50 stable isotope values of rivers in
the dry season are more positive than rainy season, against 520 isotopes values in lakes.

The results of the EC, DO, BOD, COD, TSS analysis in surface water samples in the South of Hanoi Capital
show that human activities has caused environmental pollution seriously such as Van Quan lake, Yen So lake,
Nhue river and Kim Nguu river.

5. Conclusion

Using the 80 and 8°H stable isotope techniques together with the EC, TSS and biochemistry to assess surface
water quality in the South of Hanoi is a new scientific approach. The isotope results show that they are under the
global meteoric waterline and in the water vapor region. The biochemical analysis results also showed that the
level of pollution in rivers and lakes in the South of Hanoi have tended to increase over time [2] [5].
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