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Abstract- A significantly enhanced approach to the management and regulation of drinking-

water quality and offers a flexible and proactive means of optimizing drinking-water quality and 

protecting public health. Rather than the primary reliance on compliance monitoring, the 

Framework emphasizes prevention, the importance of risk assessment, maintaining the integrity of 

water-supply systems, and application of multiple barriers to assure protection of public health. 
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INTRODUCTION  

 Technological innovation and adaptation are key components of many efforts within the 

water sector. At the conceptual level models and forecasting systems are being improved, 

particularly as a result of advances in computer technology, to allow better predictions of 

temporal and spatial variations in the quantity and quality of available water resources. This may 

help to reduce uncertainties and risks in the use and management of the resources. Water saving 

technologies in irrigation (e.g. drip irrigation), improved and cost-effective methods for the 

treatment and reuse of wastewater in industries and domestic systems, aquifer recharge 

technologies, human waste disposal systems that require no or extremely small quantities of 

water, and cheap but effective water purification systems for villages are other examples of 

promising innovations which can promote the sustainability of future water resources (Scott D. 

Struck, et.al. 2009). However, achieving such technological advances requires both appropriate 

incentives and the willingness of more wealthy countries, particularly the more wealthy 

industrialized nations, to invest in research with a long-term return. 
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LITERATURE SURVEY  

The report of republic of Indonesia (2003) Water Resources Management towards 

Enhancement of Effective Water Governance in Indonesia, For the 3rd World Water Form, 

Kyoto-Japan summaries the follow up actions to the 2nd World Water Forum that have been 

taken by water stakeholders, water resources substantive and institutional problems, water 

resources sector reform to address the problems, response and actions undertaken by 

stakeholders on seven water resources management challenges and Portfolio of Water Actions 

that consist of a compilation of the statements of programs and actions undertaken by 

government and its national and international partners that includes debt swap schemes to 

Indonesia’s development partners. It is understood that the underlying “world water crisis” 

including in Indonesia is not merely associated with the severe scarcity of water to meet the 

human needs, rather, the crisis is most commonly due to inability to manage this distinct 

natural resources—a crisis of water governance.  

 T. Asano, M. Maeda and M. Takaki(1996) made a study on the Wastewater 

reclamation and reuse in Japan: overview and implementation examples. To alleviate potentially 

catastrophic water supply and wastewater disposal problems as well as expand dependable 

water supply infrastructure, Japan has launched comprehensive urban wastewater reclamation 

and reuse projects since 1968. In this paper, the status of national policies on wastewater 

treatment, wastewater reuse characteristics, and some wastewater reuse experiences are 

presented. Two implementation examples in Tokyo and Fukuoka are discussed in detail, with 

special reference to application for toilet- flushing in high-rise business buildings and stream 

restoration and flow augmentation. It was found that the key to the success of wastewater 

reclamation and reuse is the quality of reclaimed water; public acceptance is closely associated 

with water quality and water supply dependability.  

 Jasem M. Alhumoud (2008) studied Freshwater consumption in Kuwait: analysis and 

forecasting, with the rapid growth of population coupled with increasing urbanization and 

agriculture, the demand for water in Kuwait is continually on the increase. The main water 

source in the State of Kuwait is from desalination with small quantities from underground 

aquifers. The objective of this research is to analyse and forcast water consumption in Kuwait. 

Therefore, consumption and other related data were collected randomly from different 

households within Kuwait. Total water consumption in Kuwait has increased from 255 × 106 
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imperial gallons (1.159 × 106 m3) in 1954 to 102 × 109 imperial gallons (463.7 × 106 m3) in 

2003, which represents a 400-fold increase. The government of Kuwait heavily subsidizes 

water production. While 1,000 imperial gallons (4.546 m3) of water costs the Ministry of 

Energy (MOE) KD3.21 (US$11.00) to produce, the customer is charged KD0.8 (US$2.72) 

for it. Predictions of future water consumption would help the government in its efforts to reform 

its subsidy policy. Results of the analyses indicated that there is considerable waste of fresh 

water by the average Kuwaiti household. The paper concludes with useful remarks to both the 

Minsitry of Energy (MOE) and the citizens of Kuwait on water usage rationalization. 

 Fawzia Al-Ruwaih., et. al. (2000) focused on Groundwater Utilization and 

Management in the State of Kuwait. The main brackish groundwater resources in the State of 

Kuwait are the groundwater located in the Kuwait Group and the Dammam limestone aquifers. 

Most of the groundwater used in the State of Kuwait is for irrigation, some part of it is used for 

domestic purposes and for small scale industries. Since rainfall is seasonal and is less than the 

annual evaporation, the recharge from rainfall is negligible. Water levels in both the aquifers 

are highly affected by the pumping rate from each well. The groundwater is extracted heavily 

resulting in decline of water levels and the deterioration of groundwater quality though there is 

underflow from Saudi Arabia. Improvement of the groundwater management is essential for 

maintaining long-term productivity of the aquifers in the State of Kuwait. 

 Al-Zubari W. K. (1998) analysed about the establishment of a total water cycle 

management and re-use program in the GCC countries. Water is rather scarce in the GCC 

countries. Therefore, every drop of water must be carefully used economically, i.e., no higher 

quality water should be used for a purpose that can tolerate a lower quality. As a substitute for 

fresh water in agriculture and industry, treated wastewater has an important role to play in the 

GCC countries' water resources management. The present gap between water demands and 

available water resources has led these countries to consider domestic wastewater as an integral 

part of their water resources. At present, GCC countries recycle no more than 3.5 percent of 

their total treated wastewater, which contributes 2.2 percent of their total water supply, being 

used mainly for landscaping, fodder crop irrigation, and some industrial uses. However, major 

plans for water recycling exist in most  of these countries. The main handicaps for reuse 

expansion are both social (psychological repugnance and religion) and technical 

(microbiological pollutants, potential heavy metals accumulation in irrigated soil, and industrial 
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waste mixing). If only 50 percent of domestic water supplies are treated and recycled in 

agriculture, recycled waters have the potential to meet more than 11 percent of the GCC 

countries total water demands, could satisfy more than 14 percent of their agricultural sector 

demands, and could reduce fossil groundwater withdrawal by more than 15 percent by the year 

2020. 

 Dolnicar, S (2006) studied about the public perception of desalinated versus recycled 

water in Australia, water resources are limited in both quantity and quality. In the continuum of 

the global water cycle, an interesting debate emerges regarding the acceptance and suitability of 

water recycling. The motivation for water recycling is mostly the realization that human water 

consumption has increased beyond sustainable levels, resulting in extended periods of 

‘drought’, depletion of environmental flows in natural water systems and the decrease in healthy 

levels in drinking water reservoirs, including groundwater systems. However, the public often 

vehemently reject water recycling activities and as a result recycled water is available in 

countries with severe water restrictions, but clients for this recycled water often cannot be found. 

Several public consultation studies have been carried out to explore reasons for this resistance 

and how to gain community support.  

 Jasem M. Alhumoud (2010) studied Public Perceptions On Water Reuse Options: The 

Case Of Sulaibiya Wastewater Treatment Plant In Kuwait. The main sources of water in 

Kuwait are seawater desalination and groundwater. Reclaimed wastewater effluent could be an 

additional water source. Its use would reduce the volumes of recycled water being disposed of 

to the environment and it could reduce the demand for fresh water supplies. The results of a 

questionnaire survey of more than 1,500 random households residing in 64 districts in 

Metropolitan Kuwait are presented. The frequency distribution of the education level, knowledge 

of wastewater reuse, age, nationality and gender of the sample population are presented.  

 Sara Dolnicar (2011) analysed about what affects public acceptance of recycled and 

desalinated water? This paper identifies factors that are associated with higher levels of public 

acceptance for recycled and desalinated water. For the first time, a wide range of hypothesized 

factors, both of socio-demographic and psychographic nature, are included simultaneously. 

The key results, based on a survey study of about 3000 respondents are that: (1) drivers of the 

stated likelihood of using desalinated water differ somewhat from drivers of the stated likelihood 

of using recycled water; (2) positive perceptions of, and knowledge about, the respective water 
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source are key drivers for the stated likelihood of usage; and (3) awareness of water scarcity, as 

well as prior experience with using water from alternative sources, increases the stated 

likelihood of use. Practical recommendations for public policy makers, such as key messages to 

be communicated to the public, are derived. 

 June S. Marks (2003) presented a paper on California Dreaming: Public Acceptance of 

Potable Water Reuse. Traditional sources of water are being supplemented by recycled water 

to alleviate the growing pressure on local water resources. This paper outlines the main findings 

from several case studies drawn from the Californian experience of proposals to supplement 

drinking water supplies with highly treated sewage effluent. California in particular has 

demonstrated an obsession with this highest level of recycling water, despite cautionary 

warnings by Bruvold (1972, 1985) published in water industry literature. The grounded theory 

and wider data collection drawn from a cross-national PhD study on the social experience of 

recycled water contributes to the discussion. Sztompka’s (1999) explanatory framework for ‘the 

social becoming of trust’ suggests ways in which the water and sewerage industry can rebuild 

public trust in recycled water for uses involving higher level human contact. 

 

CONCLUSION 

 Studies majority of the studies are pertaining reuse of water the related studies reflects 

that reuse of water is practiced mostly at domestic sector. The rain water harvesting and the 

reuse of wash water for gardening purpose are the major practices of water resource 

management. 

The studies related to recycle are only in the industrial sector. It focuses on waste / 

effluent water treatments and Desalination of water. 

The overall picture of the related studies initiated the researcher to choose the sample 

with respect to domestic, office and Industrial sector. The findings of the related studies 

enlightened the researchers to focus on the challenges in the implementation of water 

resource management with respect to Reduce, Reuse and Recycle – 3R. 

 

 

 

 

International Journal of Management, Technology And Engineering

Volume IX, Issue II, FEBRUARY/2019

ISSN NO : 2249-7455

Page No: 2133



References 

1. Al-Zubari W. K. (1998).Towards the establishment of a total water cycle management 

and re-use program in the GCC countries. Desalination, 120(1-2), 3-14.  

2. Amit Chanan., Paul Woods. (2006). Introducing total water cycle management in 

Sydney: a Kogarah Council initiative. Desalination, 187(1), 11-16.   

3. Angelakisa, A.N., Bontouxc L. (2001). Wastewater reclamation and reuse in Eureau 

countries.Water Policy 3, 47–59.  

4. Arora P. K. and Goel M. P. (1994), Estimating life of a reservoir. Proc. of Workshop on 

Reservoir Sedimentation, Mysore (Karnataka) May 17-19, pp. 4-11.  

5. Asano,T. Maeda. M. &Takaki. M. (1996).Wastewater reclamation and reuse in Japan: 

overview and implementation examples, Water Science and Technology, 34(11), 219–

226.  

6. AshutoshSarker., Helen Ross., Krishna K. Shrestha. (2008). A commonpool resource 

approach for water quality management: An Australian case study. Ecological 

Economics, 68, 461–471.   

7. Bahman Sheikh., James Crook. (2013). Creating a Clearinghouse of Knowledge-Based 

Resources on Public Acceptance of Water Reuse and Desalination. Australian Water 

Association’s Asia Pacific Water Recycling Conference, July 1-4, 2013 in Brisbane, 

Queensland, AU.   

8. BBMB (Bhakra Beas Management Board) (2003), Sedimentation Survey Report. Bhakra 

Dam Circle, Nangal, India   

9. Brown C. B. (1944), Discussion of sedimentation in reservoirs. Ed. J. Witzig. Proc. of the 

American Society of Civil Engineers, Vol. 69, pp. 1493-1500.  

10. Brune G. M. (1953), Trap efficiency of reservoirs. Trans. Am. Geophysical Union, Vol. 

34, No. 3, pp. 407-418.  

11. Bruvold, W.H. (1988). Public Opinion on Water Reuse Options.  Journal WPCF, 60, 45–

49.  

12. Campos R. (2001), Three-dimensional reservoir sedimentation model. PhD Thesis, 

Department of Civil Engineering, University of Newcastle, Newcastle.  

International Journal of Management, Technology And Engineering

Volume IX, Issue II, FEBRUARY/2019

ISSN NO : 2249-7455

Page No: 2134



13. Churchill M. A. 1948, Discussion of analysis and use of reservoir sedimentation data. Ed. 

L. C. Gottschalk, Proc. of Federal Interagency Sedimentation Conference, Denver, pp. 

139-140.  

14. Dendy F. E. (1974), Sediment trap efficiency of small reservoirs. Trans. of ASAE, Vol. 

17, No. 5, pp. 898-988.  

15. Dolnicar, S & Saunders, C. (2006). Recycled water for consumer markets — a marketing 

research review and agenda, Desalination, 187(1-3), 203-214.  

16. Dolnicar, S. & Schafer, AI. (2006). Public perception of desalinated versus recycled 

water in Australia. CD Proceedings of the AWWA Desalination Symposium 2006.  

17. Durbude G. D. and Purandara B. K. (2005), Assessment of sedimentation in the 

Linganmakki Reservoir using remote sensing. Journal of the Indian Society of Remote 

Sensing (Photonirvachak), Vol. 33, No. 4, pp. 503-510.  

18. EiriniPapariantafyllou., Christos Makropoulos (2013). Developing Roadmaps for the 

Sustainable Management of the Urban Water Cycle: The Case of WW Reuse in 

Athens.Proceedings of the 13th International Conference of Environmental Science and 

Technology Athens, Greece, 5-7 September 2013.  

19. Fawzia Al-Ruwaih, Mohammad Shehata, Eman Al-Awadi. (2000). Groundwater 

Utilization and Management in the State of Kuwait.  Water International - WATER INT, 

25(3), 378-389.  

20. Food and Agriculture Organization of the United Nations. (2000). Water quality 

management and control of water pollution. Proceedings of the Regional Workshop, 

Bangkok, Thailand, 26-30 October 1999.  

21. FriedH.D., Coutts S.S. (2006). Achieving sustainable recycled water initiatives through 

public participation. Desalination, 187, (1–3), 159–166.  

22. Gill M. A. (1979), Sedimentation and useful life of reservoirs. Journal of Hydrology, Vol. 

44, pp. 89-95.  

23. Gupta, S.C. (1991).Chemical character of ground waters in Nagpur distr ict, Rajasthan. 

Indian Journal of Environmental Health, 33 (3), 341349.   

24. Heinemann H. G. (1981), A new sediment trap efficiency curve for small reservoirs. 

Water Resources Bulletin, Vol. 17, No. 5, pp. 825-830.  

International Journal of Management, Technology And Engineering

Volume IX, Issue II, FEBRUARY/2019

ISSN NO : 2249-7455

Page No: 2135



25. Howard, G. & J. Bartram (2003). Domestic Water Quantity, Service Level and Health. 

Geneva: WHO. http://www.who.int/water_sanitation _health/diseases/WSH03.02.pdf.  

26. Jain S. K., Singh P., and Seth S. M. (2002), Assessment of sedimentation in Bhakra 

Reservoir in the western Himalayan Region using remotely sensed data. Hydrological 

Sciences Journal, Vol. 47, No.2, pp. 203-212.  

27. Jasem M. Alhumoud. (2008). Freshwater consumption in Kuwait: analysis and 

forecasting. Journal of Water Supply: Research and Technology—AQUA Vol 57 No 4 

pp 279–288.  

28. Jasem M. Alhumoud. (2010). Water Reuse Options: The Case OfSulaibiya Wastewater 

Treatment Plant In Kuwait. International Business & Economics Research Journal, 9(1).  

29. Jasem M. Alhumoud., Madzikanda. (2010). Public Perceptions on Water Reuse Options:  

The Case of Sulaibiya Wastewater Treatment Plant in Kuwait. International Business & 

Economics Research Journal, 9(1), 141-158.  

30. June S. Marks. (2003). California Dreaming: Public Acceptance of Potable Water Reuse. 

TASA 2003 Conference, University of New England, 4–6 December 2003.  

31. Lagwankar V. G., Gorde A. K., and Patil K. D. (1994), Trends in reservoir sedimentation 

in India and abroad. Proc. of Workshop on Reservoir Sedimentation, Mysore (Karnataka) 

May 17-19, pp. 127-134.  

32. Manvendra Tiwari, Sanjay K. Behera and R. S. Rohella. (2012). Green Engineering is the 

Best Fit to Approach Nature’s Engineering Benchmark. AKGEC Journal of Technology, 

3(1), 33-37.  

33. Martha Sinclair., Samantha Rizak. (2004). Drinking-Water Quality Management: The 

Australian Framework. Journal of Toxicology and Environmental Health, Part A:Current 

Issues, 67:20-22, 15671579.  

34. Mehul Jain. (2009). Status of Household Water Treatment and Safe Storage in 45 

Countries and a Case Study in Northern India. Dissertation(M.S Engineering) 

Massachusetts Institute Of Technology, February 2010.  

35. Miller, Evonne and Buys, Laurie. (2008). Water-recycling in South-East Queensland, 

Australia: What do men and women think?. Rural Society  Journal, 18(3).   

36. Ministry of the Environment. (2005). Japan’s Experience in Promotion of the 3Rs. 

Ministerial Conference on the 3R Initiative. Retrieved from: www.env.go.jp/earth/3r/en.  

International Journal of Management, Technology And Engineering

Volume IX, Issue II, FEBRUARY/2019

ISSN NO : 2249-7455

Page No: 2136



37. Mohammed. I. Mahmoud., Hoshin V. Gupta., SeshadriRajagopal. (2011). Scenario 

development for water resources planning and watershed management: Methodology and 

semi-arid region case study. Environmental Modeling& Software, 26, 873-885.  

38. Morris G. L. and Fan J. (1998), Reservoir Sedimentation Handbook, McGraw Hill, New 

York, USA.  

39. Murthy B. N. (1980), Life of reservoir. Technical Report No. 19, Central Board of 

Irrigation and Power (CBIP), New Delhi.  

40. Naturally Pure Alternatives. (2014). Naturally Pure FAQ. Retrieved form: 

http://purewater.com/pages/faq/faq.htm.   

41. Peter H. Gleick. (2000). The changing Paradigm A look at Twenty-first Century Water 

Resources Development, International Water Resources Association. Water International, 

25(1), 127-138.  

42. Republic of Indonesia (2003) Water Resources Management towards Enhancement of 

Effective Water Governance in Indonesia. For the 3rd World Water Form, Kyoto-Japan, 

March 2003.  

43. Rita Hochstrat., Thomas Wintgens., Thomas Melin. (2008). Development of integrated 

water reuse strategies. Desalination, 218 (2008) 208–217.  

44. Russell, S., Hampton. G. (2006). Challenges in understanding public responses and 

providing effective public consultation on water reuse. Desalination 01/2006; 187(1):215-

227.  

45. Sara Dolnicar., Anna Hurlimann& Bettina Grüna. (2011). what affects public acceptance 

of recycled and desalinated water?.Water Res. 2011 January; 45(2): 933–943.  

46. Shangale A. K. (1991), Reservoir Sedimentation Status in India, Jalvigyan Sameeksha, 

INCOH, NIH Roorkee, VI (1&2). Sharma P. D., Goel A. K., and Minhas, R. S. 1991, 

Water and sediment yields into the Satluj River from the high Himalaya. Mountain Res. 

Devel. Vol. 11, No. 2, pp. 87–100.  

47. Singh P. and Kumar N. (1997), Effect of orography on precipitation in the western 

Himalayan Region. Journal of Hydrology, Vol. 199, pp.183–206.  

48. Siyam A. M., Mirghani M., El zein S., Golla S., and El-sayed S. M. (2005), Assessment 

of the current state of the Nile basin reservoir sedimentation problems. NBCN-RE (Nile 

Basin Capacity Building Network for River Engineering), River Morphology, Research 

International Journal of Management, Technology And Engineering

Volume IX, Issue II, FEBRUARY/2019

ISSN NO : 2249-7455

Page No: 2137



Cluster, Group–I Report. USACE (U.S. Army Corps of Engineers) 1989, Engineering 

and design: Sedimentation investigations of rivers and reservoirs. Engineering Manual 

1110-2-4000, Washington, D.C. 

49. Three R Technology. (2014). RECOVERY, RECYCLE and REUSE  units and systems. 

Retrieved form: www.3rtechnology.in/about.php .   

50. Troy W. Hartley. (2006). Public perception and participation in water reuse. 

Desalination.187, 115–126.  

51. Tsagarakis, K.P., Dialynas, G.E., Angelakis A.N. (2004). Water resources management 

in Crete (Greece) including water recycling and reuse and proposed quality criteria. 

Agricultural Water Management, 66, 35–47.  

52. Tsagarakis,K.P. (1999). The Treatment of Municipal Waste water in Greece. Ph.D. 

Thesis, School of CiviL Engineering, University of Leeds.  

53. Tsagarakis,K.P., Mara.D.D., Angelakis,A.N. (2001). Wastewater management in Greece: 

experience and lessons for developing countries.Water Science and Technology, 44 (6), 

163–172.  

54. Tsagarakis,K.P., Tsoumanis,P., Charzoulakis,K., Angelakis,A.N., (2001). Water 

resources status in cluding waste water treatment and reuse in Greece :related problems 

and prospectives. WaterInt, 26(2), 252–258.  

55. UNDP. (2006). Human Development Report 2006. New York: Oxford University Press.  

56. Van de Meene. S.J., Brown. R.R., M.A. Farrelly. (2011). Towards understanding 

governance for sustainable urban water management. Global Environmental Change, 21, 

1117-1127.  

57. Wade Miller. G.  (2006). Integrated concepts in water reuse: managing global water 

needs. Desalination 187 (2006) 65–75.  

58. William Stephens., Tim Hess. (1999). Systems approaches to water management 

research. Agricultural Water Management, 40, 3-13. 

  

International Journal of Management, Technology And Engineering

Volume IX, Issue II, FEBRUARY/2019

ISSN NO : 2249-7455

Page No: 2138


