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تؼالي سمٍات

 

َاي اجرايي، مُىسسان مشاير ي پيماوكاران ترشىامٍ تٍ زستگاٌ
792142

27/07/1395 تاريد:

شرب َسف تا تىسي تستٍ جُت آب مىاتغ کيفي حريم تؼييه راَىمايمًضًع: 

َاي  وامٍ استاوسارزَاي اجرايي طرح ( آييه7( ي )6( قاوًن تروامٍ ي تًزجٍ ي مًاز )23تٍ استىاز مازٌ )

وامٍ شمارٌ  ي زر چارچًب وظام فىي ي اجرايي کشًر )مًضًع تصًية 1352مصًب سال ػمراوي

امًر وظام فىي 711َيأت محترم يزيران(، تٍ پيًست ضاتطٍ شمارٌ  20/4/1385َـ مًرخ 33497/ت42339

 گروه سوماز وًع « شرب هدف با بندي بسته جهت آب منابع کيفي حريم تعيين راهنماي»، تا ػىًان اجراييي 

شًز. اتلاؽ مي

السامي است. 01/01/1396رػايت مفاز ايه ضاتطٍ زر صًرت وساشته ضًاتط تُتر، از تاريد 

ايه کىىسٌ وظرات ي پيشىُازَاي اصلاحي زر مًرز مفاز  زريافت سازمانايه اجرايي ي امًر وظام فىي 

  .کرزاػلام ذًاَس  را تًزٌ ي اصلاحات لازم ضاتطٍ

ازمانرييس س
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QR 
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TOCE.coli, CFU=colony forming units
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Moapa Valley 
Moapa Valley 

 
Moapa Valley 

Moapa Valley 
 

  



 

Moapa Valley 
 
 

Arrow Canyon 
Arrow Canyon 
Arrow Canyon 

 

 
ab 

 
 
 
 
 

-
-
-
-

CFR

 
 

 





  

 

 

                                                     
1- Virgin 
2- Intake 
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1- Sustainable Management 
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1- Bottled Water 
2- US Food and Drug Adminstration 
3- 21 CFR 165.110(a), FDA  
4- Artesian Water 
5- Mineral Water 
6- Purified Water 
7- Sparkling Bottled Water 
8- Spring Water 
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1- Quality Protection Area 

 



  

 

 

FDA

US EPA
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1- Illinois Groundwater Protection Act 
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DRASTICUSEPA
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1- US Environmental Protection Agency 
2- Plume 
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1- Safe Yield 

 



 

                                                     
1- Sustainable Pumping  
2- Devlin, J.F., Sophocleous, M., 2005. The persistence of the water budget myth and its relationship to 
sustainability. Hydrogeology Journal 13, 549–554. 
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1- Securing 
2- Environmental Flows
3- Resource Protection
4- Source Protection 
5- Entire Groundwater Body
6- Groundwater Basin
7- Origin-Pathway-Target conceptual Model
8- Unsaturated Zone
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1- Catchment Area
2- Drainage Area
3- Recharge Area
4- Watershed
5- Artificial Tracer Test
6- Vulnerability to Contamination 
7- Natural Protection Against Contamination
8- Intrinsic Vulnerability 
9- Specific Vulnerability
10- Vulnerability Maps

 



 

                                                     
1- Hazard Map
2- Risk Map

 



 

 

 





  

 

 

 

 

 
 

 

 

 

 

 

  

 

                                                     
1- Study Area 
2- Recharge Area 
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1- Recharge Areas 
2- Information Management 
3- Data 
4- Information 
5- Knowledge  
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1- Mountain Ridges 
2- Autogenic 
3- Allogenic
4- Sinks 
5- Danube-Aach
6- Schist 
7- Karstified Limestone
8- Fractures
9- Faults and Thrusts
10- Anticlines
11- Synclines

 



 

 

 

 

  

 

Qs=A(P-ET) 
QsAPET

P ET RR

                                                     
1- Water Balance
2- Regionalization 
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1- Water Chemistry
2- Stable Isotopes
3- Glacier
4- Hydrochemical
5- Calcium-Bicarbonate
6- Magnesium
7- Dolomite Rocks
8- Gypsum Layers
9- Anhydrite Layers
10- Silicate Rocks
11- Potassium
12- Rock Salt
13- Plagioclase Albite  
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Q1

                                                     
1- Fluorescent Dyes
2- Uranine
3- Sodium Fluorescein
4- Fluorescein
5- Injection Site
6- Tracer Breakthrough Curves 
7- Tracer Recovery
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1- Unconfined Materials 
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1- Best management Practices 
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1- Septic Tanks and Cesspools 
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1- Hazardous 
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1- Geothermal 
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1- Wellhead 

 



 

 

NO3

Norwalk 

 

NO3NH4

N2N2O

Pb

.

Pb+2

Cd+2

HgCH+3

Hg(CH3)2][ 

As

                                                     
1- Inorganic Chemical Compounds 
2- Organic Chemical Compounds,
3- Microbial Pathogen
4- Hexavalent Chromium 
5- Benzene
6- Cadmium
7- Degraded 
8- Methyl Mercury
9- Dimethyl Mercury 
10- Geogenic
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NO3

NH+4
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OC

                                                     
1- Conservative Behavior 
2- Anthropogenic Substances
3- Organic Carbon
4- Total Organic Carbon
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][.

Vibrio cholerae, Campylobacter Jejuni, Shigella spp., Salmonella spp(

 ) Cryptosporidium parvum, Giardia lamblia, Entamoeba histolytica (

Norwalk virus, Polio, Hepatitis, Rotavirus (. 

][.

                                                     
1- By-Product 
2- Aromatic Compounds 
3- Halogenated Hydrocarbons
4-Bull, R.J., Birnbaum, L.S., Cantor, K.P., Rose, J.B., Butterworth, B.E., Pegram, R., et al., 1995. Water 
chlorination: Essential process or cancer hazard?  Fundam. Appl. Toxicol. 28 (2), 155–166. 
5- Waterborne
6- Protozoans
7- Fecal-oral
8- Host Specific
9- Allochthonous 
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1- Toxicity
2- Fate and Transport
3- Reactive
4- Conservative
5- Adsorption 
6- Precipitation  
7- Chemical Transformation 
8- Biodegradation
9- Particulate and Particlebound Contaminants 
10- Filtration
11- Sedimentation
12- Transit Time
13- Deep Circulation Systems 
14- Trivalent Chromium 
15- Biodegradable

 



 

 

][E. coli, 

Cryptosporidium cysts

E. coli 

E.Coli

][

TOCE.coli, CFU=colony forming units

 

                                                     
1- Fecal Contamination
2- Organic Carbon
3- Turbidity

 



 

TOC

TOC
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1- Time-Dependent Die-Off Function 
2- Event-Based Sampleing 
3- Pronk, M., Goldscheider, N., Zopfi, J., 2006. Dynamics and interaction of organic carbon, turbidity and bacteria 
in a karst aquifer 
system. Hydrogeology Journal 14 (4), 473–484. 
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1- Concentration of Flow 
2- Precipitation Regime
3- Karst Network Development

 



 

 

 

 

 

GIS

 

DRASTIC 

                                                     
1- Overlay and Index Methods 
2- Acronym for Depth to water table, aquifer Recharge, Aquifer media, Soil media, Topography, Impact of vadose 
zone, and hydraulic Conductivity of the aquifer. 

 



 

 

DRASTIC

DRASTIC

DRASTIC

DRASTIC

 DRASTIC

                                                     
1- Depth to Groundwater, 
2- Recharge Rate, 
3- Aquifer Media, 
4- Soil Media 
5- Impact of Vadose Zone Media, 
6- Hydraulic Conductivity 
7- Clay Minerals
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GIS

GIS

                                                     
1- (a) Vrba, J., Zaporozec, A. (Eds.), 1994. Guidebook on Mapping Groundwater Vulnerability. International 
Contributions to Hydrogeology, 6, Hannover, Germany. 
(b) Magiera, P., 2000. Methoden zur Abscha¨tzung der Verschmutzungsempfindlichkeit des Grundwassers 
[Methods for the estimation of groundwater vulnerability to contamination]. Grundwasser 5 (3), 103–114. 
(c) Lee, S., 2003. Evaluation of waste disposal site using the DRASTIC system in Southern Korea. Env. Geol. 44 
(6), 654–664. Lisle, J.T., Rose, J.B., 1995. Cryptosporidium contamination of water in the USA and UK—A 
minireview. Journal of Water Supply Research and Technology-Aqua 44 (3), 103–117. 
(d) Ravbar, N., Goldscheider, N., 2009. Comparative application of four methods of groundwater vulnerability 
mapping in a Slovene karst catchment. Hydrogeology Journal. 17 (3), 725–733. 
(e) Andreo, B., Goldscheider, N., Vadillo, I., Vias, J.M., Neukum, C., Sinreich, M., et al., 2006. Karst groundwater 
protection: First application of a Pan-European Approach to vulnerability, hazard and risk mapping in the Sierra de 
Libar (Southern Spain). Sci. Total Environ. 357 (1–3), 54–73. 
2- Leaching Estimation and Chemistry Model (LEACHM) 
3- Chemical Movement in Layered Soils (CMLS) 
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AFRF

DRASTIC

GUSRFAF

 GUS
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 RF][

 AFRF

][AF

RF][
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1- Data Intensive, 
2- Attenuation Factor (AF) 
3- Retardation Factor (RF) 
4- Reliability Analysis 

 



 

 

  

 

                                                     
1- Statistical Sampling Method 
2- First-Order Uncertainty Analysis 
3- Bayes Theory 
4- Fuzzy Rule-Based Approach 
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1- Baseline Water Quality Assessment 
2- Access Points 
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TOT

 

  

  

  

                                                     
1- Ambient Trend 
2- Source Assessment 
3- Early-Warning Detection 
4- Source Assessment 
5- Research Monitoring Program
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2- Ambient Trend 
3- Source Assessment 
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 pHTOC

TDS 

    

  

  

  

 

  

                                                     
1- Baseline Water Quality Characterization 
2- Flow Path
3- Total Organic Carbon
4- Total Dissolved Solid 
5- Isotope Analysis 
6- Age Dating 
7- Organization Chart 
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1- Buffer Zone 
2- Ground Water Divide 

 



 

 

  

 

 

 

                                                     
1- Volatile 
2- Adsobption 
3- Wellhead Protection Zone 
4- Inner Protection Zone (zone II)
5- Outer Protection Zone (zone III)

 



 

 

 

                                                     
1- Wellhead Protection Zone
2- Springhead Protection Zone
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1- Effective Porosity 
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1- Arbitrary Fixed Radius 
2- Zone 1 
3- Accident Prevention Zone 
4- Diffuse Flow 
5- Conduit Flow 
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1- Calculated Fixed Radius 
2- Zone of Infuence 
3- Factor of Safty

 



 

 

 

 

 
 

 

  

 

  

  

                                                     
1- Pumping Rate 
2- Well Screen 
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1- Simpilfied Variable Shapes 
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1- Pumping Rate 
2- Potentiometric Contours 
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GPTRAC 

 

 

  

  

 USEPAWHPA  
 

                                                     
1- Buffer Zone 

http://igwmc.mines.edu/software/igwmcsoft/EPA
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1- Hydrogeologic Map 
2- Vulnerability Mapping 
3- Flow-System Mapping 
4- Zone of Contribution 
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1- Calibration 
2- Verification 

 



 

 

 

 

 

 

 

 

 

 

] [

  

 

 

 

 

 

 



 

 

 

 

 

][

 

 

 

  

 





 

 

 





 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 BMP

 

 



 

 

 BMPs

 

 

 

 

 

 



 

 

 

 

][

 

  

 

 

 

 

 

                                                     
1- Action Plan 
2- Climate Variability 
3- Climate Change 
4- Preparedness Plan or Contigency Plan 

 



 

 

 

 

  

 

 

 

BMPs

                                                     
1- Stakeholders 
2- Well Field 
3- Spring Shed 
4- Best Management Practices 

 



 

 

 

 

 

 

 

 

  

                                                     
1- Preparedness Plan or Contigency Plan 
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1- Risk Assessment 
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1- Best Management Practices (BMPs) 
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1- Streamflow TOT 
2- Setback/buffer Zones 
3- Nested Watershed Area 
4- Intake 
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1- Green Area 
2- Photolysis 
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Moapa Valley

OvertonLogandaleGlendaleMoapaMuddy

                                                     
1- Safe Drinking Water Act 
2- International Bottle Water Association 

 



 

 
Moapa Valley 
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1- Nevada Bureau of Health Protection Service 
2- Nevada Division of Water Resources 
3- U.S. Geological Survey 
4- Southern Nevada Water Authority 
5- Nevada Power Company 
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1- Muddy River Irrigation Company 
2- Bureau of Land Management 
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1- Partial Barriers 
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1- Nevada
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1- Zone of Influence 
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1- Interflow 
2- Evapotranspiration  
3- Runoff 
4- Interception 
5- Recharge 
6- Chain Reaction 
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1- Dynamic 
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1- Thermal Springs 
2- Descending Contact Spring 
3- Overflowing Contact Spring 

 
 

   

 

 

  

 

 



 

 

 
 

 

 

 

 
 

                                                     
1- Barrier Spring 

 



 

 

 
 

 

 

 

  

  

 

                                                     
1- Ascending or Artesian 
2- Intermittent Spring  
3- Ebb and Flow 
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1- Seepage Spring 
2- Fracture Spring 
3- Karst 
4- Secondary Springs 
5- Hydrothermal 
6- Gravity Springs 
7- Gravity Springs 

 



 

 

 

                                                     
1- Artesian Springs 
2- Ascending or Rising 
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1- Brand 
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USEPA

                                                     
1- Escherichia Coli 
2- Enterococcus 
3- Pseudomonas 
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1- Fecal Organism 
2- Sewage Sludge Disposal 
3- Halogenated Hydrocarbons 
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SDWA

USEPA

                                                     
1- Safe Drinking Water Act 
2- US Environmental Protection Agency 

 



 

FDA

(IBWA) 
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1- Food and Drug Administration 
2- International Bottled Water Association 

 



 

 

1- Technology of bottled water (Second Edition, 2005), Group Technical Adviser Highland Spring 
Ltd Blackford, Perthshire UK and NICHOLAS DEGE Supply Chain Manager Nestle´ Waters 
North America Calistoga, California USA, Published by Blackwell Publishing Ltd. 

2- International Bottled Water Association (IBWA) – http://www.bottledwater.org/ 
3- Regulation of Bottled Water, Principal Deputy Commissioner of Food and Drugs, Food and Drug 

Administration (FDA), Department of Health and Human Services  
http://www.fda.gov/NewsEvents/Testimony/ucm170932.htm 

 

5- Groundwater Hydrology of Springs , Kresic, K. and Zoran Stevanovic, Copyright # 2010, 

Elsevier Inc. 
6- Illinois Groundwater Protection Program – Biennial Comprehensive Status and Self-Assessment 

Report (2002), Illinois Environmental Protection Agency  
7- Lobo Ferreira.J. P. and Oliveira.M., Groundwater vulnerability assessment in Portugal, Geofísica 

Internacional (2004), Vol. 43, Num. 4, pp. 541-550 
8- Pochon, A., Tripet, J.P. and Kozel, R. Groundwater protection in fractured media: A 
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9- Foster, S. Garduno, H. Kemper, K. Tuinhof, A. Nanni, M. Dumars, C. Groundwater Quality 
Protection defining strategy and setting priorities. The World Bank, 2002-2006 
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Bank, 2002 

11- Harman, W. A., Allan, C. J. and Forsythe Randall D. Assessment of potential groundwater 
contamination sources in a wellhead protection area, journal of Environmental Management, 
2001 Jul;62(3):271-82. 

12- Harter, T. Delineation Groundwater Sources and Protection Zones. California Department of 
Health Services, 2002 

13- Finn, M., Groundwater Rule, source assessment guidance manual. EPA, 2008 
14- Meeting the requirements of the Wellhead Protection Program. U.S Army Environmental Center, 

1996
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protection areas at the Nile Delta, Egypt, journal of Environmental Management, Volume 79, 
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Abstract 
Freshwater from springs as the prime source of bottled water is an example of a renewable natural 

resource: It can be used and the infiltration of  rainwater or meltwater in the catchment will renew it—as 
long as the climate does not change dramatically,which it may do, however. One of the most obvious ways to 
waste this resource is groundwater contamination. Therefore, the delineation of protection zones for spring 
or pumping well used for the drinking water supply and the implementation of properland-use practices in 
these zones, resulting in a reduction of polluting activities, are keys to the sustainable use of these valuable 
drinking water sources. 

The main objective of this guideline is to provide guidance for protecting the quality of bottled water 
sources by predicting sources of pollution, delineation of protection zones for spring or pumping well, and 
appropriate pollution control policies and solutions to protect human and environment health and to achieve 
sustainable use of drinking water sources. 

The scope of this guidance is limited, so it is necessary to consider its limitations and note that it is not a 
single blueprint, but a tool for finding the appropriate solution strategy. The focus of this guideline is on the 
protection of the quality of bottled water sources by delineation of protection zones.It does not explicitly 
address the physical, chemical, and biological processes of contaminants in the process of bottled water 
quality protection. The focus is on the springs and wells as bottled water sources. In addition to springs and 
wells, it includes virgin rivers originated from groundwater sources (i.e., springs) that are used immediately 
after running surface due to the unavailability of a well definedspringhead. However, the guideline does not 
include long rivers and not virgin. 

The Karst aquifers require specific methodologies, including hydrogeological techniques, artificial tracer 
tests and the evaluation of intrinsic vulnerability. Diversity is considered as the main feature of karstic 
systems. They are known to change very fast over time and in space, so that an investigation of each system 
on its own is needed and is not specifically discussed in this guideline.  

Extreme hydrological events such as floods and droughts can dramatically influence the quality of surface 
water and groundwater sources as well as the water resources in large spatial scale of watersheds.. The 
effects of these extreme climate variabilities are not addressed in this guideline. 

By reading this document, it is expected that managers, consultants and bottled water industriesgain 
sufficient knowledge onbottled water source quality management. 

This guideline has been developed in nine chapters and two appendices. In Chapter two to eight, the 
principles and technical issues have been considered. Case studie of delineation of protection zones for 
spring or pumping well presented in Chapter 9. Appendix 1, briefly describes the hydrology of springs and 
Appendix2, presents an overview of the bottled water industry at national and international levels. 
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