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SUMMARY

It has been widely accepted that there is a close relationship between the economic activities and water quality.
This study aims to analyze the influence of economic activities, especially the various land use types on the
water quality of Hieu river in Chau Hanh - a commune in mountainous areas of Vietnam based on the water
quality indicator data with the characteristics of riparian buffer. The results indicated that there was significant
correlation between land use in the riparian buffer and the water pollution. The loss of plant cover is
proportional to the increase in the level of water pollution. The results can provide scientific reference for the
local land use optimization and water pollution control.
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I. INTRODUCTION

Water is a necessary resource and most
important in river basin. It also help drain
rainwater and provide habitats for many
species of plants and animals. Today, water
requirement is increasing in both quality and
quantity but the amount of untreated waste
water increasing so resulting in many areas,
seriously  polluted

water resource was

(http://www.charitywater.org/). In the world,

hundreds of river catchment management
organizations were established to integrate
management of water, soil and other related
resources in the river catchment to maximize
the economic benefit and social welfare but
without damaging the sustainability of
in the
maintain the environmental conditions for
human life (I. Calder et al 2007). Water quality

is affected by nature factors as well as human.

environmental system catchment,

Human impacts on water resource not only
changes the amount of water, but also alter the
water balance components, hydrological
regime of water and especially changing its
quality. The main types of economic activity
that create largest influence on the change of
quantity and quality of water resources are:
demand for water for industrial and public

needs, sewage dump, urbanization, building of

reservoirs, irrigation and flood the dry land, the
activities of agricultural and forestry
production... (MONRE, 2012). Water quality
can be thought of as a measure of the
suitability of water for a particular use based
on selected physical, chemical, and biological
characteristics. The measurement of water
quality properties includes pH, DO, TSS,
BOD, COD...

Hieu river is an important watershed in the
Lam river system with an area of 5417 km’
(Nguyen Thanh Hang, 1996). In recent years,
the districts
increasing

in Hieu river catchment are
resources for economic
development with high growth rate and leading
to the inconsequential use of water resource
and create the risk of recession and water
pollution more and more serious. If no control
and protect, in the near future, Hieu river will
become a “dead” river (Nghe An Department
of Natural Resources and Environment, 2010).
Therefore restoring the old situation of Hieu
river and make measure to manage and protect
the Hieu river catchment in a sustainable way,
ensuring maximize economic benefit and
social welfare but not harm the sustainability
of environmental systems in catchment is a
currently urgent problem. Objectives of the
study are: (1) assess the situation of water
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quality in the Hieu river, (2) assess the
impacts of economic activities to the changing
in water quality; (3) propose possible solutions
for sustainable watershed management in study
area.
Study area

Hieu river located in the northwest of Nghe

An province is a major tributary of the Ca river

system. With an area of 5417 km?, Hieu river
accounted 20% of the Ca river basin (Nguyen
Thanh Hang, 1996). The study was conducted
at Chau Hanh Commune, Quy Chau District,
Nghe An Province. Chau Hanh has an area of
129.6 km® belong to upstream of Hieu river.
The total length of Hieu river in Chau Hanh
commune is 12 km.
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Chau Hanh Commune

Figure 1. Location of Chau Hanh commune

II. MATERIALS AND METHOD

Data for this study was collected through
questionnaire  survey in the People's
Committee of Chau Hanh commune, Hieu
river from Quy Chau hydrology station mainly
focusing on types of farming, cultivation
methods or economic activities. And other
relevant documents, policies, management and

protection of forest resources and water quality

in the study area, the report on forest planning
was accumulated.

The techniques employed in this study for
data analysis and presentation include:
Water sampling

The study took samples at 12 points in the
stream. All sample were taken at 30cm depth
below the surface, Im from the bank in 2
separate time (8:00 am and 10:00 am).

Figure 2. Sampling positions
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Water sampling was collected in clean
bottle 500ml capacity. While sampling should
clean the bottle and sampling at any location
have to rinse 3 times with water at that
Additionally, when conducting
sampling, it is required to prepare tapes,

location.

markers, paper label cockroaches, sealed barrel
sponge... All water samples in bottles have to
cool about 4°C and transport to the laboratory,
separate target pH, temperature and TDS
measured directly in place. Make cold and put
in the dark place, most of the samples usually
durable to 24 hours.

Analysis of water samples

- Temperature was measurement by using a
thermometer directly at the sampling location
and record the results.

- pH was measured by pH-meter to
determine the pH of water and follow the
standard TCVN 6492: 2011 — Water quality —
Determination.

- Used Electrochemical sensor to analysis
dissolved oxygen and followed TCVN
7325:2004 (ISO 5814:1990) Water quality —
Determination of dissolved oxygen.

- Total Suspended Solid (TSS) was
measured by using vacuum filter machine or
pressure machine to filtering water samples
through glass fiber filter. Drying at 105°C and
determine the sediment by scale.

In which:

A = weight of filter and dish + residue in mg;
B = weight of filter and dish in mg;
C = volume of sample filtered in ml.

And the results used TCVN 6625:2008 -
Water quality -
solids to analysis.

- Used TDS measuring instrument to
measure the amount of dissolved solid directly
at the sample positions.

- The samples analyzed were considered are
very high levels of BODs, they are diluted to
the appropriate factor before analysis. Water
used to dilute the oxygen was bubbled to
saturation and the nutrients necessary.

BOD5= (DO()- DO5)f

In which:

BODs: BOD values after 5 days (mg/L);

DOy: DO values at 20°C after diluting
(mg/L);

DOs: DO values at 20°C after 5 days
incubating at 20°C (mg/L);

f: dilution factor.

- Following the TCVN 6491:1999 (ISO
6060:1989)-Water quality - Determination of
Chemical Oxygen Demand to analyze COD of

Determination suspended

study area.

II1. RESULTS
3.1. Water quality
pH

Calculate Total Suspended Solids as pH parameter of Hieu river water in Chau
follows: Hanh commune ranged from 6.7 to 7.8,
— (4 —5).1000 averaging about 7.2, satisfy with required
v quality of surface water for domestic purpose.
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Figure 3. pH parameter of Hieu river
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Dissolved oxygen (DO)
Measured values of DO in study area are

shown in the following graph:
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Figure 4. The analytical result of DO

On average, DO value of Hieu river water
in study area is satisfy with the A, standard
purpose).
However, Chau Hanh
commune, DO value tend to decrease from

quality for domestic

flow into

(water
after

5.62 mg/L to 4.99 mg/L.
Total dissolved solids (TDS)

Measured values of TDS in study area are
shown in the following graph:
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Figure 5. The analytical result of TDS

Average TDS value of Hieu river is low
about 20.3mg/L where threshold of acceptable
aesthetic criteria for human drinking water is
500 mg/l (WHO/SDE/WSH/03.04/16) and
Most aquatic ecosystems involving mixed fish
fauna can tolerate TDS levels of 1000 mg/l

(Phyllis K. et al, 2007). After flow into Chau
Hanh commune, DO increased from 19.1 mg/L
to 21.2 mg/L.
Total suspended solids (TSS)

Measured values of TSS in study area are
shown in the following graph:
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Figure 6. The analytical result of TSS

Hieu river in study area is seriously polluted
by suspended solids. Total of suspended solids
indicator of Hieu river water in Chau Hanh
commune is high and ranging from 713 mg/L
to 895 mg/L. These values are higher about 7-8

times than the standards of QCVN 08-MT:
2015/BTNMT.

BOD; and COD
Measured values of BODs; and COD in

study area are shown in the following graphs:
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Figure 7. The analytical result of BODs
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Figure 8. The analytical result of COD
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Values of BODs and COD of Hieu river
water in Chau Hanh commune is higher than
the standards. In which, the values of BOD is
higher about 1.2 — 1.5 times than the B,
standards, ranging from 29.2 to 38.8 mg/L.
The values of COD is higher about 2 — 3 times
than the B, standard, ranging from 97 to 143
of BODs and COD
increased after flow into Chau Hanh commune.

mg/L. Both values

Thus, Hieu river water after flowing into Chau
Hanh commune has been changed in the adverse
trend. Although the pollution levels is not high but
this water source only can used for irrigation
activities, cannot use as domestic water.

3.2. Economic activities
Farming

Farmland accounted for most of the riparian
area of Hieu river in Chau Hanh commune.
The main cultivation method of people who
lives here is shifting cultivation. People go to
the forest to slash and burn forest for plantation
crops (rice, cassava, maize...). Forest clearing
affecting soil erosion and reduce forest cover.
Post-harvest phase: people burning after
harvest to give the soil nutrients more natural,
making the development of microorganisms
and faster land reclamation. Agricultural can
impact on water quality through the release of
nutrients. (as a result of soil management) and
other chemicals (e.g. pesticides) into the water
environment through biological contamination

\
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Figure 9. Gold mining activity in Hieu river

(e.g. from microbiological organisms in
manure) and via soil being eroded and washed
off farmland (The UK Water Partnership).
Livestock

The increased losses of nutrients, farm
effluents (particularly livestock wastes),
pesticides such as cow-dipping chemicals,
bacterial and protozoan contamination of soil
and water are some of the main concerns
regarding water quality degradation. By
interviewing people in Chau Hanh commune
who lives near the the Hieu river, most of their
families has cattle, number of cattle from 2 to
10. Their main feeding method is graze freely.
Cattles are often graze along the riverbank, this
livestock method create bad effect to the
system of vegetation in riparian buffer of Hieu
river.

Mining:

Mining activities on both sides of Hieu river
has been happening disorderly and create huge
impacts to the Hieu river water pollution. The
use of water in mining has the potential to
affect the quality of surrounding surface water
and groundwater. In Chau Hanh, besides
cutting down forests for farmland, the mining
activities can be said is one of the main causes
of TSS pollution in Hieu river in Chau Hanh
commune. In addition, mining activities can

make changes in soil structure and lead to

landslides and erosion of the river bank.

Figure 10. Farmland in Hieu river
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3.3. Effects of land use on water quality

In agriculture practices, people use the
water to irrigate crops and although a large
percentage of the water returns from the fields,
often it has been changed and is carrying soil
and dissolved compounds. Since most water
that falls on the land eventually makes its way
to either a ground water or a surface water
source, anything that happens on the landscape
can have a big impact on the quality of the
There may be surface runoff of
pesticides, fertilizers and manure, or leaching

water.

of nitrogen into groundwater, the fate of which
is discharge to surface water bodies.

Livestock practices that can cause impacts
to water quality depending on feedlots, pasture,
watering sites for cattle. Waste management
and disposal can also impact water quality.
Livestock density is not the only factor
affecting water quality as siting and
management are also important considerations.
Water quality parameters related to livestock
production include nutrients (nitrogen and

phosphorus), microorganisms (e.g. bacteria,

faecal coliforms) and organic material such as
livestock wastes. Water quality concerns
include impacts on receiving streams and
aquatic life, and reuse of the water downstream
for agricultural, recreational and drinking
water purposes.

Mining operations use water for mineral
processing and metal recovery, controlling
dust, and meeting the needs of workers on site.
The amount of water required by a mine varies
depending on its size, the mineral being
extracted, and the extraction process used. For
instance, metal mines that chemically process
ore to concentrate metals such gold use much
more water than non-metal mines such as coal,
salt, or gravel mines.

Comparison results of each indicators show
that:

DO: the average value of DO in samples
which near forest land is highest and smallest
in the samples which near roads.

TDS, TSS, BODs and COD in sample
which near roads are highest and smallest in
the sample which near forest lands.

900
800
700
600
< 500
<Te]
€ 400
300
200
100
DO (mg/L} TDS {mgz
Forestland 5.5 19.86
Farm land 53 20.6
W Roads 1.9 20.85
Forestland

Farm land mRoads

T5S (mg/L) BODS (mg/L) COD{mg/L)
766.8 32.0 111.2
799.6 33.9 120.6
819.5 34.9 126

Axis Title

Figure 11. Analytical results of water indicators and sampling locations

The quality of water samples which
collected near agriculture land and roads are
lower than the quality of water sample which

collected near forest land. This may be
explained by the land cover in forest land is
higher than agriculture land. At the time of
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sampling, Nghe An province has suffered a
heavy rain. Therefore, loss of forest cover,
resulting from other land uses such as farmland
and roads make increases human-accelerated
erosion and leading to decrease water quality
of Hieu River. In addition, agriculture may
affect water quality directly from soil, nutrients
and pesticides being transferred from fields to
watercourses during rainfall events.

The quality of water samples which
collected near roads is lowest because of
besides the low plant cover density, the dust
and waste from vehicles directly impact on the
quality of river water.

IV. CONCLUSION

Water quality of Hieu river in Chau Hanh
commune is not satisfied. The indicators of
TSS, BOD and COD are exceed standard B2 -
QCVN. Hieu River water is cannot used for
the purpose of domestic water, only can used
for irrigation purpose.

To improve water quality and sustainable
water use in Chau Hanh commune, the study
propose that commune authorities need to
promulgate the following policies: Strict
forbidden all illegal mining activities on Hieu
Forest protection policy,

river; especially

riparian forest; Policies to encourage economic
development in forestry, sustainable farming
on slopes.

Due to limit of time and budget, this study
focuses on impacts of economic activities on
water quality. Some factors related to water
quality, such as the climate, precipitation, and
density of population should be considered in
further researches.
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Total  dissolved

ANH HUONG CUA CAC HOAT PONG PHAT TRIEN KINH TE
PEN CHAT LUQNG NGUON NUOC SONG HIEU
KHU VUC XA CHAU HANH, HUYEN QUY CHAU, TINH NGHE AN

Trén Quang Bf\ol, Tran Thanh Quang2
L2 Trwong Pai hoc Lam nghiép

TOM TAT
Nhiéu két qua nghién ciru di thira nhan c6 mot mbi quan hé chit ché giira cac hoat dong phat trién kinh té va
chét luvgng nude. Nghién ciru nay nhim phan tich anh huong cua cac hoat dong phat trién kinh té, dic biét la
c4c loai hinh sir dung dat khac nhau dén chéit luong ngudn nudc cua séng Hiéu khu vuc xd mién nai Chau
Hanh, dua trén cac chi s6 chat lwong nude véi cac dic diém cua luu vuc song. Két 'qua phan tich cho thdy céac
chi s6 TSS, BOD va COD déu vuot quy chuén cho phep. Cac hoat dong sir dung dét trong vung dém ven song
¢6 anh huong o rét dén tinh trang 6 nhiém ngudn nude. Viée mat 16p phu thyc vat 1a ty 1¢ thudn voi su gia ting
muc d6 6 nhiém nudc. Két qua nghién cuu tai li¢u tham khao tdt cho viéc t6i wu hoa st dung dit & dia phuong

va kiém soat 6 nhiém ngudn nudc.

Tir khéa: Chi sé chit lwong nuéc, hoat dong kinh té, 6 nhiém nuwéc, song Hiéu.
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