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Abstract

where there is still room for extraction.

A study was conducted during 2012 to 2013 in the selected reach of Tinau River, Nepal. The main objective of
the study was to quantify employment and income generation from extraction of construction materials from the river.
A 10 km stretch of the river was selected for the study. Sample survey with semi-structured questionnaire and field
observation were the main tools used during field investigation. Extraction of riverbed materials from the banks, beds
and floodplain areas of the river has provided many kinds of job opportunities for the people living in the vicinity of the
river. It has also generated adequate amount of revenues. The collected revenue has been invested for many kinds
of social and infrastructures development for years. Though extraction of riverbed materials is beneficial for income
and employment generation, it has also negative environmental impacts in and around the river. Furthermore, the
study concluded that riverbed extraction should be continued with special monitoring and evaluation in the areas
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Introduction

Rivers are our life lines, which have been used for various purposes.
Rivers and river banks reflect the cultural heritage and economic
prosperity of the people living there. They also reflect people’s respect
for nature, environment, and their understanding of the ecological
processes [1]. There are thousands of such rivers throughout the world.
Among them, the top ten large rivers are the Sepik, the Mississippi, the
Volga, the Zambezi, the Mekong, the Ganges, the Danube, the Yangtze,
the Nile and the Amazon [2]. These rivers are not only the genesis of
human civilizations but also the means of transportation, resource
generation and promotion of tourism development. Such rivers
maintain the ecological balance as well [3,4]. But such rivers are being
disturbed by several factors. One of them is unregulated extraction of
riverbed materials from the beds, banks and floodplains, which invites
numerous effects on aquatic environment.

Rivers provide physical and biological resources to sustain life,
but they are being impulsively used by humans to meet their needs.
Besides many such anthropogenic activities, urbanization is considered
as the pivotal one [5]. Urbanization decreases the mean catchment area
of perennial rivers [6]. It results into diversion of rivers for various
purposes like irrigation, water supply, and generation of hydro-
electricity. The diversion of river water for such purposes breaks the
river continuum, which ultimately disturbs the ecology of the river
downstream [7,8].

Tinau River is one of the potential rivers of Nepal, which carries lots
of sand and gravels. As the river enters into the Terai Region of Nepal,
it deposits the material. These materials are being used by the local
administrative bodies such as village development committee (VDC),
municipality and district development committee (DDC). These local
administrative bodies are generating millions of Nepalese Currency for
years. However, the extraction of riverbed materials is not going onin a
scientific way [9]. Thus, the ecology of the river is degrading.

Aquatic ecology of Tinau River has been altered due to human
activities, such as excavation and extraction of construction materials,
for the last decade. Tinau River has been facing both external and
internal degradation for years. External degradation is increasing with
the pace of increasing population of this region, whereas the internal

devastation is caused by geo-environmental degradation of Tinau
River basin [10]. The external degradation includes impacts on water
quality, non-treated and non-regulated foul water discharge into the
river, dumping of garbage in the river floodplain areas, encroachment
of floodplain areas as well as uncontrolled extraction of riverbed
materials [11,12].

In Nepal, local self-governance act and local self-governance
regulations provided the right to extract the natural resources for the
income generation within their political boundaries [13,14]. Since
then massive extraction of construction materials started without
considering environmental consequences.

Materials and Methods

The study was conducted during the period of 2012-2013, in the
Tinau River from Paschim Amawa VDC to Bethari (Gonaha VDC).
Around 10 km stretch of Tinau River was selected for this study (Figure
1). The study was based on field survey. Semi-structured questionnaire
was prepared for field investigation. Labors in the extraction activities,
industrialists and the businessmen of the study area were taken for
sample survey. In every port of entries (Naka) of the extraction zone
48 labors were selected randomly for interview. Similarly, businessmen
and industrialists were also selected for the interview. Besides, some
age-old persons from the study area were questioned. Total of 90
persons were selected for interview. Out of 90, 48 were from labors,
10 from businessmen, 17 from industrialists and 15 from age old
inhabitants. The focused group discussion (FGD), seminar and
interaction were held for appropriate data collection for this study. By
the end of sampling, it was cross checked for the validation of collected
data. The data was processed using software Excel. Pie chart, Bar Chart

*Corresponding author: Khet Raj Dahal, PhD Scholar, Department of
Environmental Science and Engineering, Kathmandu University, Kathmandu,
Nepal, Tel: 977-9847033311; E-mail: dahal.khetraj@gmail.com

Received April 30, 2015; Accepted May 25, 2015; Published June 06, 2015

Citation: Dahal KR, Dhital D, Sharma CM (2015) Economic Activities Associated
with Extraction of Riverbed Materials in the Tinau River, Nepal. Int J Econ Manag
Sci 4: 263. doi:10.4172/21626359.1000263

Copyright: © 2015 Dahal KR, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Int J Econ Manag Sci
ISSN: 2162-6359 IJEMS, an open access journal

Volume 4 + Issue 6 *+ 1000263



Citation: Dahal KR, Dhital D, Sharma CM (2015) Economic Activities Associated with Extraction of Riverbed Materials in the Tinau River, Nepal. Int J

Econ Manag Sci 4: 263. doi:10.4172/21626359.1000263

Page 2 of 6

Figure 1: Map showing study area (Source: DOI, 2013).

Name of Name of VDCs Open Ports (Naka) Total Extracted Quantity,cft.
Rivers

Tinau Tikuligadha Baghdhuranaka 755400.00
Jeetpurnaka 736400.00
Chilhiya Kawanaka 0.00
Sonaret 0.00
Hati Bangai Mahuwari 564400.00
Bairihawa 569700.00
Mainahiya Kutta 171000.00
Bargadawa 58600.00
Harnaiya Bhaisakhadar 433500.00
Pa. Amuwa Kanari 685255.00
Grand Total, Cubic Feet 3,974,255.00

Table 1: Details of NAKAs (Source: Field survey, 2012).
and Tables were used for presenting primary and secondary data.

The length of Tinau River is 95 km, andtotal catchment area is 1081
km? [9]. There are many tributaries of Tinau River but the major are:
Jhumsa Khola, Sisne Khola, Bhaiskatta Kholaand Dobhan Khola [3,15].
However, the study was conducted only in a small stretch (10 km.) of
the river. The river originates from the Palpa district (Mountainous
region) and flows through the plain area (Terai) of Rupandehi district.
The study covers only some parts of the Terai region of Rupandehi
district (where there is sufficient riverbed materials deposited).

Results and Discussion

There are 17 ports of entries (NAKAs) along the bank of Tinau
River. But there were only 10 NAKAs running during the period of
2012. The main existing NAKAs and their status are presented in table

(Table 1). These NAKAs are open for extraction of riverbed materials
as the environmental impact assessment (EIA) report of DDC.

The extraction of riverbed materials has generated self-employment.
There are some new businesses such as hotels and grocers emerged due
to riverbed extraction along the bank of Tinau River. These businesses
have provided employments for adequate number of people. The
details of employment generated from the hotels and grocers (Kirana
Pasal) are presented in Table 2.

The deficit of construction materials has directly created a negative
impact on new emerged businesses along the bank of Tinau River.
During survey, five hotels and three grocers were found to be in danger.
These businesses were in loss and about to be closed. However, one
hotel and one grocer have only minor effect and can run in the extreme
condition too. The investment pattern of business along the selected
stretch on bank of the River is presented in Figure 2.

There are altogether 17 crusher plants along the banks of Tinau
River. But all plants are not in good economic condition. During
survey the owners of the crusher plants reported that they had major
effects on income generation due to shortage of construction materials
and ban on the extraction activities from the Tinau River basin. As a
result, some plants run seasonally and only a few run all weather. The
details of crusher plants are presented in Table 3.

The crusher plants have earned millions of Nepali Currency from
the finished and unfinished materials. These industries not only had
earned huge amount of money but also provided the job opportunities
for hundreds of people (Table 3). Similarly, industries had stopped
people from going to the foreign countries such as Malaysia, Qatar,
Dubai, South Korea, etc. for job opportunities to some extent. Thus,
these industries would be much more beneficial for us if we give them
to sustain and work under controlled mechanism. Although some
opportunities had been generated by the Tinau River, the rate of
employment generation was decreasing day by day due to shortage of
construction materials in the river.

After the ban on extraction of construction materials, some
industrialists reported that they were in loss from the industry.
The effects of shortage of materials could directly be seen on the
employment and income generation. There was large number of
labors engaged in the extraction activities. However, their job was not
secured. The engaged labors were of two types; married and unmarried.
During survey it was found that the majority of labors were married
(83%) and minority (17%) was unmarried. The income generation by
labors from the involvement in the extraction of construction materials
is presented in Table 4. During survey, age old people of that locality
were questioned whether the extraction activities were bad or good. The
people answered differently. Eighty percent (80%) of the respondents
(age-old people) reported that it was beneficial. Twenty percent (20%)
of the respondents reported that the extraction activities should be
banned as it degraded the river valley environment. However, hundreds
of labors were engaged in the extraction activities. The details of labors,
their daily income and working hours are presented in Table 4.

Discussion

The natural resources like sand, gravel and boulders are the good
sources of income and revenue generation. Many districts of the
Terai (15 districts) and some of mid-hills like Makawanpur, Kavre,
Udayapur, Bhaktapur, Kathmandu, Dhading, Kaski and Nuwakot are
also the potential districts for riverbed materials [16].
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S.N Name of “NAKA" Type of Business
Hotel (H) Grocers (G)

1 Pashim Amuwa, H -
Bardahawa

2 Pashim Amuwa, - G
KanariChowk

3 Pashim Amuwa, Kanari H -

4 Shankarnagar, - G
Dingernagar

5 Shankarnagar, Yogikuti H -

6 Aanandavan, Pauni H -

7 Aanandavan, Gorkatta H -

8 Motipur, Sauraha - G

9 Bhaisakhadar, - G
Harnaiya

10 Kutta, Mainahiya H -

Esta-blish-ment.

No. of human
resources engaged

Business pattern
Seasonal/ Yearly

Investment (NRs.)

2008 Seasonal 2 23000.00
2012 Yearly 5 40000.00
2009 Seasonal 3 30000.00
2010 Seasonal 2 15000.00
2011 Seasonal 4 50000.00
2005 Seasonal 3 12000.00
2008 Yearly 4 40000.00
2010 Seasonal 2 12000.00
2007 Seasonal 4 22000.00
2003 Seasonal 2 12000.00

Table 2: Employment generated from the hotels and grocers (KiranaPasal) (Source: Field survey, 2012).

S.N Name of Industries Type of Business

(Seasonal/Yearly)

1 Irbin Crusher Udhyog Seasonal
2 Super concrete Udhyog Yearly

3 Pathak Roda Dhunga Udhyog Seasonal
4 Kalika Roda Udhyog Seasonal
5 Tinau Roda Dhunga Prasodhan Seasonal
6 Shristhi Roda Udhyog Seasonal
7 Muktinath Concrete Udhyog Seasonal
8 Kasyam Namuna Roda Udhyog Seasonal
9 Siddhesh worik amanaroda Udhyog Seasonal
10 | Tilottama Concrete Udhyog Seasonal
11 |Pasupati Stone Crusher Seasonal
12 |Chamunda Roda Dhunga Industries Seasonal
13 | Shrestha RodaUdhyog Seasonal
14 New Shristhi Namuna Roda Udhyog Seasonal
15 |Kamana Stone Seasonal
16 | Juntara Concrete Udhyog Seasonal
17  |Buddha Concrete Udhyog Seasonal

Employment generation

Yearly Income/Loss (NRs.) '000

Income Loss
22 500
24 3000 -
12 1500 -
10 400
50 1000 -
10 500 -
35 4000 -
30 2500 -
50 2000 -
25 500 -
15 - 400
18 - 300
20 600 -
17 700 -
19 - 700
10 1500 -
14 - 500

Table 3: Income/loss, investment and employment generation from crusher plants (Source: Field survey, 2012).

Tinau River is also one of the most important rivers in the western
development region. There are altogether 17 ports of entries but the
eight numbers of ports of entries have already been stopped due to lack
of raw materials in the river. Though the riverbed materials are more
profitable raw materials for crusher industries, the extracted volume
was more than the deposited volume [9] (Figure 3). Thus, there is
deficit of raw materials.

Sand, gravel, stones (SG and S), and other mined natural resources
are the foundations of both the ancient and the modern world. The
great structures and wonders of the world would not have been possible
without these resources. However, the reckless use of these resources
has also led to serious human and property consequences in many
countries. Nepal, a mountainous country, has an abundance of SG and
S resources which, if utilized judiciously, could help to shape Nepal’s
development and affluence. However, a balanced outlook on Nepal’s SG
and S sub-sector seems to be lacking. There are two extreme outlooks —
one that tries to accumulate wealth at the cost of the environment, and
the other which opts to keep the resources intact and untouched. In
this situation, it is imperative for the country to seek a prudent outlook

on the sub-sector so that the undesirable extremes of “quick-and-dirty
extraction” and “non-extraction” are substituted by “environmentally
regulated extraction,” for which to become feasible, the sub-sector
must be observed and studied thoroughly. This realization has led
to the production of this report. Crusher plants are the backbone of
income generation of these districts. On average 137 million Nepalese
Rupees (NRs.) is generating by DDC from crusher plants [17]. This
amount is distributed to the affected VDCs and Municipalities for their
social development. This is adequate amount of money for minimum
development of local bodies. However, after the stoppage of extraction
of raw materials from the river basin, local bodies have got economic
losses.

Though there are direct benefits from the extraction of riverbed
materials, in the long run it changes the bed and width of the river
and also hampers the structures built across the river and on the banks
[18,19]. Similarly, excessive extraction of riverbed materials from
the bed, banks and floodplain areas lowers the ground water table of
shallow aquifers and affects the livelihood of the fishers [3,9,20].
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As the river has incised, there is a need of construction of bed
bar throughout the length of Tinau River for stoppage of further
degradation [22,23]. Some social and environmental activists are
claiming that crusher industrialists have created the danger in Tinau
River but, there is no sufficient evidence to support this statement [24].
However, the proper management and regular monitoring of river

S.N. Age Daily Income Working Working
(NRs.) Hours Month
(Per Day) (Per Year)
1 28 700 6 6
2 28 500 6 5
3 30 1000 8 5
4 22 600 6 5
5 22 600 6 5
6 21 600 6 6
7 22 600 6 6
8 28 600 6 8
9 45 500 6 8
10 34 500 4 6
1 27 500 4 8
12 18 500 4 8
13 19 500 4 8
Figure 2: Investment pattern of business in the bank of Tinau River. 14 36 500 4 8
15 19 500 4 8
16 25 500 4 8
17 18 600 4 8
20 1 18 18 600 4 8
——Extracted volume \\ 19 16 600 4 6
2.00 / N

~—#—Deposited volume // N\ 20 38 600 4 8
"‘i / N 21 17 600 4 8
g 190 / N 22 27 600 4 6
E . 23 32 600 4 8
£ 100 y————a———— | 24 30 500 4 8
s 25 25 700 6 8
0.50 26 36 500 6 8
27 39 500 8 8
0.00 28 32 600 8 7
2004 2005 2006 2007 2008 2009 2010 2011 2012 29 34 700 8 5
Year 30 41 700 8 8
31 17 500 8 8
Figure 3: Extracted and deposited volume of riverbed materials (Source: 32 35 600 8 6
Dahal, 2014). 33 40 800 8 7
34 55 500 8 8
Riverbed extraction in Tinau River basin is associated with many 35 52 400 8 6
direct and indirect businesses. Direct businesses are hotels and grocers. 36 40 300 8 5
Indirect businesses are the employment generation in the extraction 37 40 350 6 5
work, hotels, industries and grocers. Hundreds of labors (married, 38 25 500 8 5
unmarried, under aged, over aged) are engaged in the work and 39 15 300 6 8
thousands of rupees they have earned. Furthermore, such activities 40 52 600 6 6
have stopped searching foreign employment. However, in these days, 41 40 500 8 6
there are fewer materials and not all factories are working to provide 42 41 500 6 7
adequate jobs for the locals. During survey at site, many old people 43 44 250 6 7
living at that locality reported that the extraction of construction 44 55 350 5 7
materials is beneficial and easy earning source. However, the Supreme 45 56 400 8 8
Court has decided to extract the materials in certain points, where 46 27 700 5 7
DDC has permitted [21]. Some people and experts of this sector feel 47 19 700 8 8
it as an un-necessary decision. The matter is very controversial and it 48 16 600 8 7

needs further scientific proofs and investigations.

Table 4: Engaged labor and their details of works (Source: Field survey, 2012).
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is lacking. Similarly, people are not analyzing the economic return
from the riverbed materials; they are talking about the degradation of
environment. Of course, there is a degradation of river environment
but the cost could be internalized in the project [25]. However, this
matter has not been considered while awarding contract of riverbed
extraction.

The Constitution Assembly (CA) Committee has also mandated
the DDCs to carry out Initial Environmental Examinations (IEEs)
or Environmental Impact Assessments (EIAs), of the source rivers
and the preparation of environment management plans based on the
IEE/EIA findings before domestic tax farming contracts or export
permits can be issued [9]. Most districts engaged in river bed materials
contracts for domestic sales or export has prepared their IEE/EIAs.
The study found that the district IEE/EIA reports followed standard
environmental guidelines but differed in content and in their degree of
comprehensiveness. In general, the IEE studies that were outsourced to
private consultants were more thorough than those carried out by the
DDC’s own technical staff [17].

Though the riverbed materials are very much useful raw materials
for industrialists, there is no analysis on the negative impacts or
negative externalities. Furthermore, it affects negatively the base of the
infrastructures and damages [9,20,23,26,27]. Anyway, it is beneficial
and base of the infrastructures to be built newly. However, it raises the
external cost too.

The total revenue from the riverbed materials in the fiscal year
(2009/10) was 1 billion, whereas the repair and maintenance cost of
the road was 11 billion [16]. However, extraction of riverbed materials
is the major source of livelihood for the poor people in Nepal as well
in the countries having low income [28]. Riverbed materials are the
backbone of construction industries and have been using in many ways
in the world. In some countries government also is failure to stop the
illegal extraction of sand and gravels [9].

In the case of Tinau River, there is a fractured institution and along
the basin there is no implementation of integrated water management.
The legal framework is also not working efficiently and effectively [29].
Thus, the river basin itself needs to develop in an integrated approach.
There are over 6000 river and rivulets in Nepal. Tinau River is one
of them. Many rivers are potential for riverbed materials and they
can generate millions of Nepalese Currency (NRs/Rs.) if we develop
them in a scientific way. During last year, the studied VDCs collected
about 4 million cubic feet of riverbed materials from the Tinau
River and the revenue they collected was Rs. 11.92 million (Nepalese
currency). Similarly, total labors engaged were 1.9 million man days
(MD) during the year 2012 to 2013[17]. However, the planning and
proper implementation is lacking [9]. Furthermore, it needs a detailed
technical report for monitoring during excavation and extraction of
construction materials [30].

Conclusions

Extraction of riverbed materials creates employment, generates
revenues and makes social development of local administrative bodies
such as VDCs, Municipalities and DDCs. Local administrative bodies
collected 137 million of Nepalese Rupees during last 5 years. Similarly,
dozens of labors have got employment and some new businesses
such as hotel and small scale grocers have emerged along the bank of
Tinau River. Since the materials are in decreasing trend in the river,
government has stopped some ports of entries and income generation
is also decreasing. As a result, crusher industries are also in crisis. Some

of the crusher plants have already stopped due to lack of raw materials.
Local bodies have done many social, educational and infrastructure
development with the income generated from the riverbed materials.
However, there is deficit of riverbed materials as the extraction rate is
greater than the deposition rate.

Acknowledgement

We would like to acknowledge all the respondents, former representatives of
local bodies and owners of the crusher plants, who helped us during preparation
of this paper.

References

1. Baidya H (2003) Twelve years struggle for the conservation of Bagmati River.
Nepal Water Conservation Foundation, Kathmandu.

2. Touropia (2013) Ten most important rivers in the world.

w

Dahal KR, Sharma S, Sharma CM (2012a) A review of riverbed extraction and
its effects on aquatic environment with special reference to Tinau River, Nepal.
Hydro-Nepal 11: 49-56.

4. Dahal KR, Sharma S, Sharma CM, Bajracharya RM (2012b) Effects of riverbed
extraction on physico-chemical parameters of Tinau River, Nepal. International
Journal of Development and Sustainability 1: 255-267.

5. Roach WJ, Hofferman JB, Grimm NB, Arrowsmith JR, Eisinger C, et al. (2008)
Unintended consequences of urbanization for aquatic ecosystems: A case
study from the Arizona Desert. Bioscience 58: 715-727.

6. Roy AH, Freeman MC, Wenger BJ, Ensign WE, Meyer JL (2005) Investigating
hydrologic alteration as a mechanism of fish assemblage shifts in urbanizing
streams. Journal of the North American Benthological Society 24: 656-678.

7. Vorosmarty CJ, Sahagian D (2000) Anthropogenic disturbance of the terrestrial
water cycle. BioScience 50: 753-765.

8. Allan JD, Flecker AS, Segnini S, Taphorn DC, Sokol E, et al. (2006) Limnology
of Andean piedmont rivers of Venezuela. Journal of the North American
Benthological Society 25: 66-81.

9. Dahal KR (2014) Assessment of riverbed excavation and its effects on aquatic
environment of Tinau River, Nepal. PhD Thesis submitted to Kathmanu
University, Nepal.

10. BTM (2001) Save the Tinau. Report prepared by Nepal Engineers’ Association,
Lumbini Regional Centre, Butwal.

11. ERMC (2011) Detailed Feasibility Study for Tinau Integrated Development
Project.

12. DWIDP (2011) Early Progress Report. Department of Irrigation, Government
of Nepal.

13. LSGA (1999) Local Self-Governance Act, Government of Nepal, Ministry of
Law, Justice and Parliamentary Affairs.

14.LSGR (2000) Local Self-Governance Regulations, Government of Nepal,
Ministry of Law, Justice and Parliamentary Affairs.

15. Kharel LN (2002) Description of Tinau River. Minor Project of M.Sc. Water
Resource Engineering, Institute of Engineering, Pulchowk Campus, Tribhuvan
University, Nepal.

16. UNDP (2011) A review of current practices of revenue generation from natural
resources for the local bodies of Nepal. Ministry of Local Development, Local
Governance and Community Development Project (LGCDP), Nepal.

17. Dhital D (2014) Economic analysis of business activities associated with
riverbed materials along the bank of Tinau River, Nepal. A thesis (M.Sc.)
submitted to Pokhara University, Nepl.

18. Guragain H (2012) Impacts on Hydraulic Structure due to Riverbed Extraction.
Thesis Submitted to Lumbini Engineering, Management and Science College,
Pokhara University, Nepal.

19. Dahal KR, Poudyal CP, Guragain HP (2013b) Quantification of riverbed
extraction and morphometric characterization of Tinau River, Nepal.
International Journal of Engineering, Sciences and Management 3: 97-108.

20. Dahal KR, Poudyal CP, Adhikari P, Sharma S, Ghimire J (2012c) Effects of
riverbed extraction on groundwater resources in the vicinity of Tinau River,
Rupandehi. Nepal Journal of Science and Technology 13: 133-140.

Int J Econ Manag Sci
ISSN: 2162-6359 IJEMS, an open access journal

Volume 4 + Issue 6 *+ 1000263


http://www.touropia.com
http://www.nepjol.info/index.php/HN/article/view/7163
http://www.nepjol.info/index.php/HN/article/view/7163
http://www.nepjol.info/index.php/HN/article/view/7163
http://www.researchgate.net/publication/233859404_Effects_of_riverbed_extraction_on_physico-chemical_parameters_of_Tinau_River_Nepal
http://www.researchgate.net/publication/233859404_Effects_of_riverbed_extraction_on_physico-chemical_parameters_of_Tinau_River_Nepal
http://www.researchgate.net/publication/233859404_Effects_of_riverbed_extraction_on_physico-chemical_parameters_of_Tinau_River_Nepal
http://isites.harvard.edu/fs/docs/icb.topic598694.files/10-09/Unintended Consequences_Roach et al.pdf
http://isites.harvard.edu/fs/docs/icb.topic598694.files/10-09/Unintended Consequences_Roach et al.pdf
http://isites.harvard.edu/fs/docs/icb.topic598694.files/10-09/Unintended Consequences_Roach et al.pdf
https://pubs.er.usgs.gov/publication/70027982
https://pubs.er.usgs.gov/publication/70027982
https://pubs.er.usgs.gov/publication/70027982
http://bioscience.oxfordjournals.org/content/50/9/753.extract
http://bioscience.oxfordjournals.org/content/50/9/753.extract
http://www-personal.umich.edu/~dallan/pdfs/Allan_et_al_2006_JNABS.pdf
http://www-personal.umich.edu/~dallan/pdfs/Allan_et_al_2006_JNABS.pdf
http://www-personal.umich.edu/~dallan/pdfs/Allan_et_al_2006_JNABS.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf
http://www.ijrset.in/20152104.pdf

Citation: Dahal KR, Dhital D, Sharma CM (2015) Economic Activities Associated with Extraction of Riverbed Materials in the Tinau River, Nepal. Int J

Econ Manag Sci 4: 263. doi:10.4172/21626359.1000263

Page 6 of 6

2

22.

23.

24,

25.

e

.DDC (2011) Environmental Impact Assessment Report of Tinau, Dano, Rohini
and Kanchan Rivers. District Development Committee, Rupandehi, Nepal.

PEP (2009) Detailed Project Report for Tinau Conservation through the
Construction of Embankment, from Butwal to Marchawar. Ministry of Irrigation,
Department of Water Induced Disaster Prevention, People’s Embankment
Programme, Butwal, Nepal.

Dahal KR, Guragain HP (2013) Local resources to conservation practices in
use for the protection of Tinau River, Nepal. Hydro-Nepal 2: 32-38.

Dahal KR, Sharma CM, Gupta RK (2013a) Threats on fishery resources and
fishers’ livelihood due to riverbed extraction in Tinau River, Nepal. Journal of
Sustainable Environmental Research 2: 1-11.

Kondolf GM (1993) Geomorphic and environmental effects of in-stream gravel
mining. Landscape and Urban Planning 28: 225-243.

26.

27.

28.

29.

30.

Kondolf GM (1997) Hungry water: effects of dams and gravel mining on the
river channels. Environmental Management 21: 533-551.

Kondolf GM (1998) Environmental effects of aggregate extraction from river
channels and floodplains. Aggregate Resources: A Global Perspective:
113-129.

Khanal SN (2001) Effects of Human Disturbances in Nepalese Rivers on the
Benthic Invertebrate Fauna. PhD Thesis, the University of Agricultural Sciences
(BOKU), Vienna, Austria.

Gyawali D, Dixit A (1999) Fractured institutions and physical interdependence,
challenges to local water management in Tinau River Basin. In: Gyawali D, Dixit
A (eds). Rethinking the mosaic, investigations into local water management
Nepal. Water Nepal, Kathmandu. pp. 58-121.

WECS (1987) Erosion and sediment in the Nepal Himalaya. Water and Energy
Commission Secretariat (WECS), Nepal.

Int J Econ Manag Sci
ISSN: 2162-6359 IJEMS, an open access journal

Volume 4 + Issue 6 *+ 1000263


http://www.sciencedirect.com/science/article/pii/0169204694900108
http://www.sciencedirect.com/science/article/pii/0169204694900108
http://link.springer.com/article/10.1007%2Fs002679900048
http://link.springer.com/article/10.1007%2Fs002679900048
http://link.springer.com/article/10.1007%2Fs002679900048?LI=true
http://link.springer.com/article/10.1007%2Fs002679900048?LI=true
http://link.springer.com/article/10.1007%2Fs002679900048?LI=true
https://idl-bnc.idrc.ca/dspace/handle/10625/44430?mode=full
https://idl-bnc.idrc.ca/dspace/handle/10625/44430?mode=full
https://idl-bnc.idrc.ca/dspace/handle/10625/44430?mode=full
https://idl-bnc.idrc.ca/dspace/handle/10625/44430?mode=full
http://www.amazon.com/Erosion-Sedimentation-Nepal-Himalaya-Galay/dp/9810000170
http://www.amazon.com/Erosion-Sedimentation-Nepal-Himalaya-Galay/dp/9810000170

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Materials and Methods 
	Results and Discussion 
	Discussion
	Conclusions  
	Acknowledgement
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	Table 4
	References 

