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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
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1- Hlinois Groundwater Protection Act
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1- US Environmental Protection Agency
2- Plume
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1- Safe Yield
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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
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1- Hazard Map
2- Risk Map
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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
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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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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
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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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1- Conservative Behavior

2- Anthropogenic Substances
3- Organic Carbon

4- Total Organic Carbon
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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



b Sdp b guiidiuy gz o f golio odS gy slazal,  90/°V/ I Fr

L5650 5l B Jb o a4 0sd oo oolaiwl cunl Lo IS olae 5 G 10 a5 (60,509, Hlsie 4wl aialys Jled e

O] oty ansls (6 5t 6 B le 3l oo g g el (F 0 5 Sl 43l ST SlacnS Lasis

Lacie ol Sogl wMiw jI glaods -V-Ff

by las b o5 obe cuid s ads «(55,5laS slacs )l aiile iz aolio 3l wilgs oo e T Sagll
Sl da i 44085 doye o B 5 o> Slislar 5 o sbeudlsd wais abms Sk sl Lasl )
S i bdata O CuinS 5 el Sae 50 cenlial 6 lal 5l ol s> gay (598 5 S
sl s Sloml 53 ey 2l oy 5 ou VT (alend i) olas S5 5 JUi] oSl 4 o o5 5
e )3 5 (LalS W SLs 5 0, 3K e St 4 g o 558 g ctisad (sl 3l oten s ] 0Dl
Laoan VT ool g, SG o [0] s SN sl bacis ol 5O gdome S o Jdo 4 S jeb 4 Ll cculgn
o yins Sy Slasiio s g oot VT gy JUS 0,8 s Tl 5 ady STy sloos,S & lsiss |
ale bz slaail s 5l Slie opl pogdle iy 2aSTy slaoa¥To)ls Stww (b > Sy 05294 (o <
o S ‘A@Ja—w RS

. .o R e oae g Ve . “| A

q

. R . 1 A . .Y - .. 7
‘ 9&.“’&56‘%06@“—*&“ 6‘)“-’9 éa)jJsaA_J)za‘dwu‘Ms

03990 i 5 50 (§IelS Wlane i an 1 T JLil oy 4 4z g b i) o 5o o VT 5, Buils

L Jlo ol U )8 ke 5o sl siz 0725 53 silgiioe (e 2l JUil ol ool gt 5 bl
GialaST L 0l o Lol w5 (53905l yoe Jobo (gams 513 [B] S i Bros | 50,5 (sl ,0 S
A oS A (o Dd d (Tl A g S et Al —alS il e S (sladisS 4 leanlp Lo
e ibeme BLo | olar g Ll 5 aloar b 5l Gl 2 JTOLS 5 (5 08 Cormn b (280

i . Y .
S pylie S00 (F g Cel plias i

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
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1- Fecal Contamination
2- Organic Carbon
3- Turbidity
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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
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system. Hydrogeology Journal 14 (4), 473-484.
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1- Concentration of Flow
2- Precipitation Regime
3- Karst Network Development
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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.
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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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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, 1., 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 (CMLYS)
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1- Data Intensive,

2- Attenuation Factor (AF)
3- Retardation Factor (RF)
4- Reliability Analysis
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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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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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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
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1- Volatile

2- Adsobption

3- Wellhead Protection Zone

4- Inner Protection Zone (zone I1)
5- QOuter Protection Zone (zone 111)
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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



b Sdp b guiidiuy gz o f golio odS gy slazal,  90/°V/ I vy

e aly (Sl glaools 44 —

el 05 Jln S o1y (S AR —
gﬁll&o—é

Ll B9y (o Siams S8 S 5l —

Lol (og0s g (sole ot Slasgldd 5 Lo 8 ulul =

I8 D 00l Rl 4y 5 S Sl gled ek )0 S peeal Sloals —
[ra] sl olasl maw ;o ol (Son g S 0491 BB ccboli> o —

(CFR) "o asuslons culi glas ~Y-5-#

OB gy -l

255 58 ookl 5550 (i O ladsian 5 rolz sl wlgige a8 ol (glosles L (35, —

gl Ly ;500 JS (slojmls odguze 50 ) odguzme  ogdle cel 3l (hg) JoSto (o9 4 45 by, cnl —
(V=7 JS8) WS oo olpiinn ¥ oodgaome 9 ¥ odgaome (lgis Cod g 35S

Ol S (glassS gl g0 a8 a5 o (ot O e Zu Sy 4y S glopls losgaze ¢ g ol 1 —
S et (Gloj e ay el a8 S 15 Gl 50 e a5 0l S50 B0 pls 50 ) e (b (6l (e
15 Oy I o glailsiul e s, ol 0 % e A e oo 4 € 3L A by asl ol 4 asl anils
050 s (TOT) JUEl o (oll 2 il glads o5 (5 5k 4y 99 0 4385 115

iy S 5 ¥ esgame gl Jlo 99 JBlas o addate gl Jlo K Bl e g, ol 5 oolgntig TOT —
Y] coal ¥ ssgamae 6l Jlo

aile ol sel Lo (S plai g o)l 052 lacsiluesls 5 Lo (5,8 55 (bg) cnl o Sl 5l —
Sl - Sos el oais a5 I 50 pie Sl bl s (Sofelgte s le (S oo S leSs e
ool T gl a5 5l sy ol S el a3 LS e 4 Sl SIS b, ol o e alail cblas

Ll 00l 03,91 (F-F) Jgaz ;0 L5 9,90 slaosls 5 &V¥olas plu g (soloidan (ool copd 040

1- Calculated Fixed Radius
2- Zone of Infuence
3- Factor of Safty
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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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1- Hydrogeologic Map
2- Vulnerability Mapping
3- Flow-System Mapping
4- Zone of Contribution
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2- Verification



b Sdp b guiidiuy gz o f golio odS gy slazal,  90/°V/ I AF

] il 3 aadie 45 0L slaools pogdle aS > sl Ao g ole Yaere (gilwand aiyl )8

S 13> (05 ptinn (Sl (W9 (e (s —V-F

5 el Lilie @l Gl (S > el Al Gla b, ol (le 4835 Gla i ;5 a5 jsbles
:.)J)L) L9’5L°""’ LSL“LS‘*;-‘}[#;
g do y e Loy, (ml a)lo 5Ls ol (59959, 008 5 (Soiedg 0l sleesls o by, pan —
DS oo adeine 60l Sl s sled a1y e ol by Slastin g g 45 Kgd oo (olbasds
zb o el Gl saste Sledbl g S ped odgs ol Slaje b sleasis oo gla s, 5l S —
5,05 oy o 1) omaies of mlbe A5 cblas o sl S
5l ad,le Wil g Ghgy Gl p st elge
(colre g Coye) ba g, sl S5y —
ol ge Glp 0750 sloayags e —
wilaie ( So5gly numgs Ll —
9 ai3e b condinn alal) ool s lo aids C8d odgazme (s sl Al Larass (yloj g (Mo Gl —
S50 0uls By
e aw an o g 51 SO o sla Sy 2 egdle Conl 0¥ (&S 00y Crad (g, OBl gl (S sk
(S25P9,9052555 9 (Soiglg e sloylae —
S cblis adl Claal —

o yd S @l —

$S2599,9a2905 syl V-V -7
Lyly b S gy 00 e a0 Sglite B g i b, dilate (So3slg 0ans Ll walizee sla s,
SBls aples 1) (65 98 B guls S (ilwaned alinadly Ojpo 4 g cenlie B L) Gl w55 9 Sedels s
S5 18 Aol oy 390 dibaie Su3elg ounss Ll il i > e b, Sl plKin 13 b egyen! )
Sl Sl sle me (So50,000855 o S
ool es —

ol Sdsne sla Shy —



AY 94/ ¥/ A S > T B, g lT il

adhie S > —
Ol Sgdes 0balS g <o —
iy 2l oz gy —
] 0gis glas LByug amei b Uas oo ddlaie o9 (S50 ,0upesy Ll Lo 4y bl hg, a8 cuils axgi wub
4S & y3bolen ol s sols iules (A-F) JSi ;0 (soidinnn ol guie o (glp 00 Cruend A5 o0 >
Ol ail Ay (6 5eS Cag 0ud dwlne S 1> 99,00 LAl Al e B s g Cds iul38l L 0gd e cdmlie

DBb S50 el by, Sl jo g all o5 0 Slehg Camal Sl bl il (S jo Wil e £9050

liseo (g, b (S 1y i led —A-F USD






S 9P S P







1 0/ ¥/ A S o> ot pake — pids fuad

olds -\-V

aeliyy b polite (sanatns ol e s pdycawl (objl 5 0ot laggls a5 (S 02 Gt Sl

4 a4z b ganates Of mle 51 Sy 50 slpams @)1 Joims slooat¥T 095 5 cuilas (6l (Sogll glio S5
Ol e ciS o ilg 0 aS olag LS codled mlo ( S 0,5 Cretd g jg7me glacl 5l L Gl Calige
Jr=S 4ol VF-Y- o b cnl abge ooliine jaome sllae! 51 g Lol ogls ains j1 3,50 cou | guuania,
Ol 5o asloos g pid F had o laygils ol glgil ams &l sgzge Sogll slaygilS ogas o) 4 clble>

sgdige ol ladhate OT 05,8 5 Lolite w800 o8 3 i p o e el g Blal fuad

S 1 32 Sy o Aol s ygliio 9 Slual —Y-V

Sl &S e 50 Jeizme b g 99290 0¥ lie J S (sanain ol glie (A5 > Copie Lol Bua
Slatile a5 w2 Co e sl lajshie Ban ol bl o] e i3l 039l 5l (65l

o 00 V1095 5l (S5l (6l (S > )0 celie (e p3lSe 5 LSl (55 Aslip idls —
!

Sl 65535 5 sladlaie ( (oo by (65 sloloslo sl (6,105 (5 5 (ol oo dled Coenl s —
&S > e e

QLS g0 wgd (g0 job &) ddlaie (gandia, <l @1 Ele &5 Lol Gl )5 paile; Pl a9 oLl —

&l Olsrals 5 ()50laS clio (llo aiile dilate ol - claix] mlie (poplejlo § olulis —
aldbgls &0 4y (85 0 > o o

Ol =l polie o e0g T (6l asags ol 5l ol cpilojl (gl ddlaze Ll S0le (slys 05550 olow| —
(GO

Sl caio plolo iz pe 5 ©5meld 5 6555lS ol da oS5 bl )5 Glolo (oagas (B550] —
Sl e ) cdiblore (gl (gatpatay

Sl p3¥ jslaie (s 9290 (A 01> Cupie b s, Sl Do 9 arss sl (Sen o b, Ll —
doaz sla s LS anle wilosnl 3ggas F3U a4 b g ol oot dxg bay] b aLndS j0 a5 savas Jalse
2 yS 8 azgi 090

g oai¥lo, 35 5lote aiile (&S o> Cupae 0 BMP) (2 p0s slalSal) 1 2 5l eslial —

Sy, Js8 slasiass



oyt Bt b sdisdiany o o pilio pdnS s o slaal,  90/°V/ WA qr

Golgian s,y -Y-VY

pilSe g Sogl sloaygls 4 axgi b ol aslp ol 0gd ags olite jglive lawgs wb Sogll J S ael
59500 ol [zl BB LIS 5y i ) o 055 s oyl JUis
(BMPs) Y s, R --Y-v

= J?‘O a LQQT 99,9 )‘ Caslow 9 aslaie B g_:us) J)...»S J.QLA.A Slaludl U)‘ el oolaol J.ALQ u_:l.s‘s) J)J La 9
s loanlr wp)ls Jeol cale) plae S @l 5 (&S m > S5 @ abhie Glaclly) cois jl cuiles 5 (&S

Jsol e, vl sl calin oo Lo e 5 oc 5l ooli] (@led) ol 6l 5 Laio s IS 5 olga 6l
a S5l 09,9 sl e Al e 48 S w1 )0 970 )lme Su e 5 S e 50 elie Lo g CS L
Dgs oo b 050 g,:T 0 Yo

dologs -Y-Y-V

D¢ ddlaie 10 Aoy sl 5l mile g S g saiSeagd] sl 5 L b lalo b Wil oo colite

31! bl b alilie 1 dolip 2903 ~Y— Y-

S a0leh eadd o Bl 0 B Al g ) (gl ksl g aub e e Bolgm b ablie gl catin aly

S g pde g5 ) el 0g2ga,
03323 ST G Gy Ay olmg] —F-¥-Y

Dy oo doiiz ypdae Cund Wb )0 ohgd o)y ol 0,00 Ol 5l (6 WS aiges g &S o S el ol Sl Sl
SRan bigal ~B-Y-¥

S| (Gsdus u_:—‘ M g_j WLS 2 LQU—‘ LgLQwJL:_Q ).ul.a )‘ 01).:)[5 6)LM’ olf] 9 U’“")?"J JQLA.AJ r:b.sl L)"‘

o..\.LISoo’JT S )5 poesb gu s —F-Y-V

oo 0091 51 ails ()15 o caxiSegl] slacudled Bi> b 5 byl i g s IS 5 G5B oSl 5 0y 5 L

WY ST LW g—l Zoo



r 20/ Y/ A S o> ot pake — pids fuad

oo lsbow! culey a3 LT o1l 5 g5 JyiS —Y-F-V

slas Ko Wb Oigo cpl pé 40 WS Sole, 1) oo s slos lastinl § Slel Pl asl oassSeogll slas o)l

Ll Jos 4 S4B

3,5 3Lwol5T g &9guid —A-Y-V

awlS Loyl Sogl 315l as ols s g956 a0 1) oyl cudlad o018 do o )IS7 g5l o8T 5 G155 b )lg5 oo

Sladbio O &S 3 bwgd adlie )0 (Guiyaims O giboo v 5> Co y o0 4ol p drwgi —F-V

aelsy sl o 1 hlite Cnl oY el o5 6 5L o2l a8 5l aSle T 5l (ladlase LT oS 5

Sl p3¥ caibate O glio (&S cbla> 5o Blaal sbily ) 5 jskiie e 43 WS ()l (A5 2y e
Loty b 1S 1l g 0905 1) dilate gaipais ol mlie (&5 o> Copde (ogas ;0 (orilie (53,40l
) el Jalse 31 o0 VT glie Lawgs o o3gll 51 sanaay Of wlie Lii> gl Sllae slo sy 5
5 o &l (S o0y 039958 43 ey 55 il Gpas Sladl Jalse b g (il i 5 7 Slsn 5 O lilugs
ol b 5l gy Of b coblis 055 (i (oges &5 lie 5 (Hgo laglojlo ciylby 5 (L&
o e Bl bl s 2 e Slaladl gl 2] 5 ablaie oaiiSosgll mlie olulid «saisaing ol alie i p50lKe

3,5 oo Oygo oY wags aile, JBlas 4 gl (gomaia

Siaiin OF gl (S S poe (68 8l g (owll G, -V

51 ol gladhate O 05 18 g gaidins ol mlis S Cu s 63,08l 5 bl 15|
200 9 Slojle by g (i (pnd —

S > 03995 (ytd —

il 4l (908 5 S muy> 5 (Sldllas sogaze (49,0 can YT mlie Ll —
S > Sblis iy (doe a2l s anagi —

o °‘>9ﬂ ‘5;‘ éA.A.A l) 4.&9-‘9.@ 6‘).: \ck;éLc" d.AL:).» u.,ﬁu\.: -

1- Action Plan

2- Climate Variability

3- Climate Change

4- Preparedness Plan or Contigency Plan
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1- Stakeholders

2- Well Field

3- Spring Shed

4- Best Management Practices
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1- Preparedness Plan or Contigency Plan
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1- Risk Assessment
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1- Best Management Practices (BMPs)






A Jed

| e bl
St T Qilo 1 s b
Job sLalog, Lo b







10194/ ¥/ 1A Sosh slodils sy, Lot b sasidivg o] polio 1 dnS cbili> —pitn fad

olds -V-A

ol 6l ils p aie galpn (Slodgame laie 4 dasaly pl jo ool &1l samaius ol plie A o >

i oola_wl J_:LQ .).:9_.»‘59 w‘b).s )..iT Slos d")‘b )‘ 9 Sl J-’jb LQLQAJ[}QB) LQUT Lice a5 L L) g.;‘
4S oS o Laailsog, (oS Copoe g cbla> glaasly LB o somaie o ple 5l b opl a8 clble>
o (oS Sleogas 5 Jolwie slagts) Leal) (ol jo o Jlo cnl b cl sl oy slosal) rgod 5 (o) p Siejls 395

ol 0 o pitd a4 gamaies o wlie 5l atws (ol A cble> gl USEPA oy

Bailso9) 6lp w2 o Cux oS> laily) 9 Sluoguas ca bl -V-A

Loda iz 5 Loolr (&S moyo e 50 45 Conl (aily) o s T mlio (&5 02y el 50 oS> Lty
e S Embyo s (60l s S 00 iS00 T olie Jlas o ol el USEPA 5.5 o aslizi
oolaul Gy (gl aS xbaw Ol g sl Wlgs o (Sogdl 5ilS SO (Bblio (B j0 4T Lae ol 4 60,ls saiiSeol]
D95 Dguime (o s § S5 pl adg> Sy 0 eaiiSeagll e pled Ll w05d Cgaime oz s 355 o0

b9y 35 aiile Lagsg,y (ml 0,5 eslel Glgion o9y a5l gonains O (b e (oS c Bl sl
cbli sl sl sy - 35 5 95 sl s g Sl Bl 4l s ailsg, ol (TOT) Jlisl e
Cblis gl aSh Sl i cbilis gl s & 51 Ubg, 90 g ga eolil Hlag, T isle WKl T CoriS

el 00 25 g, ol 5 @Sl Lals) 5 Sloogas aslsl 45 canl osliil LB 5 50l ads>

P O ailo S 1 5> (ot 6l S Byl 95 2 (55950 —T—A

w509, ol (TOT) JUisi glo bg; ~1-¥-A

2 Bae aS ol s irul pbie Oygo 4 (gabdin ol (hw aie 21 A8 cbla> iy, ol B

Sl gt 6l (S > g,y (ol )0 09 Sl pe s e 3y oS el o (AS cbla> (s la b,
S5 ol e e Joe o wilog, Olyr (TOT) JUesl ley Gog, ol 4y w09 ol a9 dlons gty
15 kit sla TOT frans L (VA JS8) 0iS s donslio |, (inly 4l S5 aiile) 6oy, CewoVl 4o abais
OSoe S il 53 (6518 0 it e il (S Bli (6510 o g e Cews Y yo oles sl foxe

oolaz_ul (&_J G Jore aiile) Cawd 5l (6,10 00 o o e 4 Gao)lm &l Yoora g, oy Dgls oo

1- Streamflow TOT

2- Setback/buffer Zones
3- Nested Watershed Area
4- Intake
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1- Green Area
2- Photolysis



Sosh slodils sy, Lot b sasidivg o] polio 1 dnS cbili> —pitn fad

o194/ <Y/ A

Wlos,S ult Sligizg 5 s 2390 41ulS’ 55 wliog, ;5 Jaloe b sl Fagll 3509 e ) 1 a8 o a8 il
Dgd oo w09, ol Gl s o 6 eKeis alS 4 e ailsog, Blbl s Pl Al og>g aS

S O 6 )15 ST CawsVl saasli Jgb o Sl ab 1 oolisw! -Y-A S

o )0 9 iyl ddgs —Y-Y-A

bls olas 51 (TOT) JEl o e ybg, ol 50 05 oo pumedl ddg> ) A 4 (goidinn ol 515 5T cao
Sl a8 )5 18 asg> 03 o] j0 a5 Glailsog, asle JEsl fleg plp asgm p3 ol wlas 4 lbasg> ;) 5l SO o 0
2 5T eGgy omtl 50 Nigdise maz w090 Al Sl 4y s, B beadge ) ! e 055 00 (658
il anslas 1) canls p aie B Jlal o 50 b aibal gl S loy a5 aas F, Sogll basy> 555l (S

LYA] 09 a8 57 S5 )0 (65t Sloadg> ) oS5 sloadg> ;0 TOT arulons



b Sdp b guiidiuy gz o f golio odS gy slazal,  90/°V/ I

_____ adg> 55 o 50

¥ sonas ol a5 LK

Aog> ) w4 (Sl e el wlwl p Ad g i —F-A JSCi



1 Jed

S 92 Aol y (59 590 axlline
dow> g ol>







Jo¥ 0/ ¥/ A dadz g olo pdeS oy o daliys 63,50 dalllao — g Jund

olds —1-94

o> aalp gl ol o as . (SDWA) o Sowlal Of g5l o b glugas 12T Jlo ,o USEPA
O dgan ol 40 .0,5 jaiie 1) Gl edds aBls 5 ldedi g ol aiile gawels] Ol el polie (5l S
o 5y 5 oty Sjgo 4 85 Janeld] O (glaolz 5 bbasir dojd ©pd Of (el slaoly g bbaair
Sy9e slaghy; (Frle 4 Sanlonss JB (Golis w00 (59,8 4 51l 10 (cogat Djge 4 g Wgd oo 610 0 e
Vyare aSk)] 5l Lol csloda iz g Laoly plo alie sanains of mlie slp (a5 2 et @l ool
ST s 008l 5l Canilos (gl g0game &l Ky alyz) 08 5 SUll 5| oainy ol gbodais 5 bol> SIL
Sl Wigd o ol S 55 al a5 (Bl )3 ey ol 5l cbilis LI il 95 0 O g b (e
Sl Hedlirm ozl daclus en JJo 4 cslaglailate Ol (Sl 5 ()l az g 5,50 5 azils g0l
S oaisS als ol 5 st O @lis Co e Ygons ba,98 O 5 o1 slaglojl 5 IBWA) 5 o
<l lecs b bugi ol leolz 5 bastar a5 glagplgsal jl il oyl gyl 5l aiS oo S5 o0 51 1) (6 0
S5 L oS ol ond Lo e 59l98) 5 acumfolsjoue sl lllae ©)jg0 4 998 o0 Sebls pr (uinainny
[OF] g co omypt 3blie o] HleSl> 5 baylojlos

2 &8y slodeiz gola (A5 oy aslin ln ool plnil (69,90 anlllas (o) 2 & Jrall 4 Juad (nl yo
ool als ¢ SLL Al o b plal J>l e 5l gods Yoo Jlo jo oo &YLT l355 <Ll o Clarck County
o, Ll sl ol 4o o0 Cule, Lalgd 5 il wonds alomil ledllas o] lasl S mr > oy o i ol 4> e
35S axzl e Gles (oo Leal) cpl aL335 slafad 4 (A w2 il Al g pealie St addllas gl el oad
i Lagl olaail Glate § (S oy metd iz (Sl b9, (oS oy Ome Sl all Slidlls & 5 cnl o
Sg a0 Ll byl (60,5 SIS of o

05 L gals> Jolis gladlaie o 9 Moapa Valley slailaie Of awgi Jad cpl 10 o0l s,y (63,50 anlllas
5 SLSe CuxBge .l 0uls plosl MUy asiz> (l)ls aalais 3 Moapa (Glendale .Logandale Overton cosex
1545 00d ol O ae iy S iy w3 (5l andllae ) ol 0 o0l ales (V-0) S5 4o diibae Canss
sl o o0l Ltgles (Y-2) S

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

2- Evapotranspiration
3- Runoff

4- Interception

5- Recharge

6- Chain Reaction
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1- Thermal Springs
2- Descending Contact Spring
3- Overflowing Contact Spring
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1- Barrier Spring
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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
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1- Artesian Springs
2- Ascending or Rising
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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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1- Safe Drinking Water Act
2- US Environmental Protection Agency
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1- Food and Drug Administration
2- International Bottled Water Association
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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.

International Bottled Water Association (IBWA) — http://www.bottledwater.org/

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

Elsevier Inc.

Illinois Groundwater Protection Program — Biennial Comprehensive Status and Self-Assessment
Report (2002), Illinois Environmental Protection Agency

Lobo Ferreira.J. P. and Oliveira.M., Groundwater vulnerability assessment in Portugal, Geofisica
Internacional (2004), Vol. 43, Num. 4, pp. 541-550

Pochon, A., Tripet, J.P. and Kozel, R. Groundwater protection in fractured media: A
vulnerability-based approach for delineating protection zones in Switzerland, Hydrology Journal
16, Issue 7, 1267 — 1281 (2008)

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

Foster, F. Hirata, R. Gomes, D. D’Elia, M. Paris, M. Groundwater Quality Protection. The World
Bank, 2002

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.

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

Finn, M., Groundwater Rule, source assessment guidance manual. EPA, 2008

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,
Issue 2, April 2006, Pages 140-149 2006

e Slge yo clagy IS Uyl - S ml SIYAA Jlo DAY Sl e o laibwl —VF
b e T ol S ely s VYYY Lo FFe¥ Ll Lo s lusliul -1 Y

ool b Sae T 51 o5 000 sbaies LIS ] VYVY Jls Y508 ol Lo s laibisl 14

S5l s Sl S g 0 (sdidios Sonali] T -1YAS Jluo FYEY ol e o usliwl Yo


http://www.bottledwater.org/
http://www.fda.gov/NewsEvents/Testimony/ucm170932.htm
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236871%232006%23999209997%23619004%23FLA%23&_cdi=6871&_pubType=J&view=c&_auth=y&_acct=C000052586&_version=1&_urlVersion=0&_userid=1400317&md5=e93b849704e3de1bb6da81c660391ba1
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236871%232006%23999209997%23619004%23FLA%23&_cdi=6871&_pubType=J&view=c&_auth=y&_acct=C000052586&_version=1&_urlVersion=0&_userid=1400317&md5=e93b849704e3de1bb6da81c660391ba1

b Sdp b guiidiuy gz o f golio odS gy slazal,  90/°V/ I

o 59 « sowmelinl g olié slge Loguatte gladad g b -VYAA Jlo N Feq ool Lo o lasliwl -Y)

S 6 IS iz - oald (gaiudin i 5l (2138 0lge YYAA Jlo FEVe Ll e o laslsl VY
(S| 5l eds) suls amainy Sowmelil slac] ciilog HI5 ol (ol -2V o0 ol ul Lo o laslewl -YY
lo 559 codds (goidinn Sowelsl ST-VYAR Jlo #2F L1 Lo o lastisl -YF

ol g (Sod sla Fig o Sowelsl ST-AYAA Jlo Ve dY o) Lo o lasbnl -V

Sl Gl paiges (o, NYFY Jlo YYFY o) Lo o laslil -Y#

Sidgmg, 500 3ol gy cgome STVYAY Jlo DAFA ol Lo o fasbewl -YY

IFA

28- Sadegh, N. and Qamhieh, A.R. Assessment of Groundwater Vulnerability to Contamination in

the West Bank, Palestine. An-Najah National University. 2006

29- Edmund, W.M. and Shaund, P. Natural Groundwater Quality, Blackwell Publishing Ltd,

Australia ,2008

30- U. S. Environmental Protection Agency; April, 1989, Wellhead Protection Programs: Tools for
Local Governments; Office of Ground-Water Protection, Washington, D.C., EPA 440/6-89-002.

31- Indiana wellhead protection guidance

32- Guidance for Developing a Wellhead Protection Program Plan, Michigan Department
Environmental Quality

33- An Overview of Michigan’s Wellhead Protection Program, Michigan Department
Environmental Quality (MDEQ)
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34- Data Requirements for Integrated Urban Water Management: Urban Water Series — UNESCO-

IHP (Urban Water) By Tim Fletcher, Ana Deletic,
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Protection Section, Source Water Protection Unit, 2008
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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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