HTNIAVIO0Ud

G102 11dy 01-6
99UaJ3jU09 JHIUBIIS
Aseurjdiosipninyy jeuoneulsyu
dvJo0.a1w “X|XX - 8duaiasiiniy

Aiebuny
‘O[oMSI Jo Aysisnun

S e

CI08/ 80T ~LANL TN

‘Bawl JnsgjeA jeABseZOa)ZSUBUYSIE) dely S|jeI00ZS
ledoun3 ze Yeapseiebowe; ojup) jedoing ze 3yaload v

i BE?BE?OY 90
nyaob-alayfuayrazsin-mmm
I BasyouhBp) 1s93zs9)(ag ozwan

A¥3LIAN3HO3ZS ([



JNIAVIDOUd

GL0Z Iudy 01-6
90UdJIaJU0Y JYIUBING
Areurjdiasipiinyy [euonjeulsuj
AvJ0.o1w “X|XX - 8dualosnIny

Aebuny
‘OjoxsI Jo Aysieniun




Q[OYSIA] Jo Ayis1aAinn
aly) JO 10303y
VINEOL se1puy jord

"JUSAD JYIIUSLOS 1B2IT SIY) JO SSa00NS 3} 0) ANQLIN0D [[imM “uedionred paisaisiul
ue se Jo 1ayeads pnoid e se seyie ‘eoussard oA jeys eaarjeq A[nm 1 ‘suone[ar [euoissajord
oA uopiay pue ysuayd o} Anunproddo uapos v nok aald 4 SJUSAS [EI90S pUE SUOISSNOSIP
‘suonejuesad ayy jeyy adoy ey w aouasafue) orfiustos Livundisipumpy puoypHIaI]

gyoodomut - aowddSMp  wXIXX oY jo wewiford oy nok  puswwoosr |

"sIeak 87 1Se[ 2y} JO SIUWLARIYIE S} ssomim sTesodoid yoiessal
puE JIWAPEJE SNOISWINU PUB SSNISIAATUN U0ImI9q paudis sjuswaoife Auew pue suoneorqnd

Jo saSed puesnowp [¢ ‘SILIUNOD WIAMIP ¢ INoqe woyy suoneyussald (0LL UBY) 2I0W]

"D[OSTIA] JO AYisIoAtur) s 38 sjeuorssajoid Jo unasw

JUBILJIUBIS J50W Y} AWI002 SBY OULIIJUCD [EUOTELISIUI [ENUUE SIJ) ‘SIBAK 7 158] 3y 1aA()

1124 se suonmnsul pue sjuedonred tsameq uonersdo-00 JUA0IIe
2yl 0 nquuuon Alqesirewal [im spadxa ay) usamleq suoneper jeuostad pue [euorssajoid
2y jey) adoy 4no OS[E S1 J] 'SIUES) [OIESSOl S} PUIYSQ SM[EA OLNUSIOS AU ul pajsarelul
2q pinots s1sand pue sanged[joo 9y [[B pue sjusweAsIoe 1oy jo pnoid 9q pinoys syuedionied
SALRE 3y} [[B ‘SUOISAOLOD Funsarelul peydesl FulAey put suoneSnssAUl oyRUSIIS punojod
paadwod Fuiael "$I|Nsa1 dYNUATOS 1By} SSNOSIP pue Jussald saousros [)[BSY] pUE SanuBWINY

‘sonouede ‘Fumesmdus ur syradxyg -opim Aqpeuondooxe ST 22USI9JUOD ST} Jo 2doos ay[

"Pouzaafuo) ayfusiog LivundSIpyIny ppuopLIsIUp
AV Do - 2oUdRSINIY IXIXX A1) Fuisiuedio Jo uoIsess0 a1 uo Iepeey 1) o} sfunsaId
SIL spuaxa ‘(woluARlS eysueq) eAupqoaw[dg U GEL] ur pepunoy (spyosdiag) ASmpEep

pue JUIUTA Jo AWSPEIY 213 JO 108520008 [eFo] 3yl S1 orym O[0YSTIN JO ANSIsATU() 3

JOLOHAY HHL WOYA SSTIAAY ANODTIM



TVIOL 0 uoIsInaxy 77 - €] §10¢ [udy 01

HAIWVEODO0Ud TVYNOILJO

9[qe] UOT0as AU} UI PaISI] S8 [aiua,|
suoissas [ieded ay) ur suogejuIsalg P

S10T

(spwo voywpau yaa Guo :Lyug) ey Suruiq Ansiaatup) ;anua

Jouuiq elen 0el T~ o601
3[q¥) UONIAS 3} U PIISI] S& . anua,
SUOIS52S [a[feied 31 Ul SUOIEIUISILJ 0681 — ol
yearg aoP 1~ petl
(sp-o2 wonpyiaut yum dquo Ayug) ([vH A1QUISssy 7y FUpping mep -anuaq
uondaday ol = Tl
ypo4d aCl — el

Kpsnpuy sayowomy ay;
40 SIDLIVR SulIApIOS AIPUBLLT IIMUOLALT Sugpadoay puv juaudopaaq
ANOYSYA JO Q1s.201Up) 4010040014 IS A SPHE], Ol gl 1

daspuy aaowomy uppSUnEy ayz ungey spusLIagy [pqon fo sraffy
HZ o0y 152payaIZoN 18pzs40.10ABp-yDIST U0tp IZOMYUYS 481049 el ] 11
dusnpuy 12215 a1y pun )7 ayp Jo d21104 a10u])
Aisnpuy 19218 uptpSunyy oy fo uoupIa0ssy “dossafoad X UV, L ed ol =01
"PIE TRy 213027 [anua 4
NOISSHS AYVYNATd

"Pid ‘[[ey 21m0a7] anuay
oysyy fo usaaazuy) ayp fo 10120y “108Safoid — PR OL SPApUY
ssasppe 3uuadg

DUIFJUCY JYHPUIIOG [BUOHEUIIUY 601 =401

s1oT

Epsinyy) 114V 6

S10Z 1Ay OT-6 “T0SIN JO Ansioarun
IUIIRJU0 WNUAIG ATeuldIdSIPRINA [BUOHEIAU] V0L XX - PIUIISHINIA 3 JO

HNAVYEDO0OUd damiv.rada

$20UDIDE YI[BA JO AJNoE,] 21 JO UBA( HLQ.L-SSI3 agmy
ssnuewn jo Lyjnoe o jo ueag SATTI SDOYAOM BUEIA
SOTWOU0DY Jo A3[noe, a1 Jo ues(] SHAAA ISOINOS UUBLIEI]

MET JO K[noeg oY) Jo uea( SVIRIVA SoNy

soneuoyuy pue Sunresurgusy
[EdTURYISIN JO AInoe] 21 jo uea(g LLOLYAd paedpy

SuusswiFuy [eorSinjeap
PUE SJBLISJRIA] JO A}NOE, o)) JO usaQg SY.LOTVd 2ouag pedry

Buneaurduyg pue

20UBIOg YRy JO AYNOR 31 JO uBa(] SONZS 10312
SIETY OIURIDg
PUE SUOLR]SY [BUOTIEUIO] 10 J0)02Y-01] ISTMAY spwiw],

ISIDQUIIIA]

HITD BT oY

HONTIHANOD FHL 10 ATLLININOD DIJLLNAIDS



PUI0LOT M~/ MY IJOY SIUI-TU I "M
U IJOYSTU-TUND)PDIO LI IDII-3
£CH-£95 (9p-9¢) =xvg
9101 1x2 /[T [-§95 (9F-9£) :auoyg

SoLpam12A5g I]OYSIW CISE-H

upa § sanfly puopvuiuy ‘oaffo) s 10193y qoysipy fo Lqis4aazupy

1991 MUWIO0)) [EUOTBSIUESI() PUB IYNUIIIG 3] JO SS2IPPY

DTONSTIN O ALISYAAIN/ U} S1 23Ua13Ju07) 313 Jo Jsuedao ay ],

HINTITANOD THL 40 HALLIANOD TYNOILVSINVOIO

0ol L = ooB ST0T (Leprig) udy gy
wl] = ps€l YA S107 (Aepsaniy) adv 6
0061~ goTl S10Z (Aepsoupap) nady g

Lot
100y} 7 pa-£d PId wooy gasog SIVUILOG [EOIPIN pUE i eat] H
"90€ 1001 ¢ 1/D "Pid 90¢ wooy §30UALDG [BI00G pUE S3PIIBWNE] 0
Amua)
|1 feutuezzaw "1,y PIg 11 wooy 1«12 23 1 sauajjey) onwouooq A
‘[ € “100jpunoid 9y pig MeT Jo Ajnoey $20URI0G [eFa] q
ugisap
"SOT “100[ .1 "§/V "PIEL 601 U0y FuLeauius [BIIUBLOSLU SAIBACLIL] £a
sjuawsInseajy A10]e10qe ] pue
Fuigjapon [eaLIswmp ‘se1dojout)da [,
'90T 1001 T "€/V PIF ‘907 Wwooy pue uBIsa(g Suieauiduyg [EOIIBYDAA a
S31F0[0UTIS],
'] “Iooypunocid "/ ‘Pl [ wooy SuLeewSug [BOTURYIS aaliRAOUL] Ia
[ 1€ ‘100 € "1/ PId “11g wooy | sonewloju] pue JuLaauIduy (10930 [%e)
€] ‘euluezZzow " [,V pid ‘€1 wooy SADUIIIG [RINJBN] 0
‘901 ooy 1"/ Pld 901 wooy SSIB0] to]
$OIF0[0UY29)0UBN
TIE 00 L€ /9 PlE "TIt wooy pue asuatog s[euateiy parddy 4
TO1 00U 1 CT/V OPIE CIIA [1BY 1m0 | JUAWSHRUBIN Adiauy pue ~JUSWUOIAUY v
"TE 100)puncis 9/ Pig XX []BY oImoa uo1559s ATeua| | ATeURd[g
MUIA JweN ugdig

HONTHHANOD HHL A0 SHNNIA ANV SNOISSAS

suado s1 vonpysiSay

(/) Fup[ng urejy] 2y Jo ouenua a1 0 aysoddo St 3sO(T UOHBNSIZAY I, .onua4

HONTHHAANOD HHL 404 NOILVYLSIODTY



dipung

bl Supnagy ssvworg 2OYSI 341 fo
AFQUIDY UOYSHGUIO]) 2Y] U} SUOIISOAA( PUD S|oN ] UIINIBF UONB]ILIO) 2YT fO JUIISSISS HY
AreBunpy ‘o[oysipy Jo Anstoatupy SEPA0SD Papeutag ‘eAsI0d Bqes)) ‘1Bq0Y] 12134

2823y A2IDMPUNOLD MOPPYS IDSHSIAU] 01 PO [pondysospdyadojosy xapdutor)
Areduny] < s90un1ag Jo Awepeay uenESuUNE ‘Yoreasay Ieajonn 10} 2ysu|
‘O[OS J0 AnstaAtupn) Juneag A ‘ nsofed 9jzse] ‘ SINZG 1913 ,H..q.._Eav_ ojzse T

Swupof 1awmdjodoan poqy djpaauasy
AreBungy “ojoysI JO AJISIBATUN ISINTA 104es) ‘oqezs puejoyy

xapduio)

Aoty muanQ wodf s10800u0) 1ag &g pasnpoug uenonpay ISION 2y} 10f S]aUD pacsn?) fo asp)
BIUBWIOY ‘IUBSONDJ

3O ANSIDATUN) THATIS URIBA] UBN] ‘NJBIR ], ULIo( ‘TOUES EI0INY ‘PUR)S BUTISLID) BIAIPUY

11244 SPD uQ uonvuLog aapAfr fo wonanaig
KrwBuniy “ojoxsiN Jo Aitszaatur) eyAuod] Joszop ‘Audniog oNIpIL

. ypalg

Juasond 190

wiof spuog Suppn [ ayp wof Supuo) sapung yum snaay papjog Aqssoq Jo uonvarfpuapy
BIUBLUOY ‘TUBSOMa]

Jo AsiaAtun) 1B ULIOS NPEY ‘BA0ANY IUELS ‘BUNSLIY) BAIPUY [DUEIS “NIEJEL HLI0Q

asunydray

LAVMPUNDID HO)BYyS Suypuinsy 1of 3sn anbiuaay Sunnq THEHE puv poyay HDaJ UL L
Kreungy ‘¢ PYTSIMD *,892u219g JO Awapeay urueSuny ‘Yaleasay] eaonN 1o}

dInsuT ¢ 2]0NSTA] JO ANSIOATUN) HE( JISZOL ‘N8B 0Z8Y7] © 592G 43394 ‘ apdmo)] ojzsy]

pinnutoy-Aaju 4
i wodf Saupy poopauy punosfiapuy S2150[0UYIZ [ UONIDIICT pPastuIda gy paaosduty
BIUBLLOY] ‘luBSONad JO AYISIDAILU[ JISO[ SEIPUY ‘NPEY [BYIIA ULI0S

UODIS (31501010212 KS124TULY DJOYSIW a7 WioLf DIDET Supioiuopy fo uoynrasdiapuy

AreSuny o1o3sIN Jo Ansiaarup agdwioy] ojzser ‘spA]y Bqes)

sumpunopy foyyor ay fo sadojg uaarsay ayy uo warsdy FLU R E S N
AreBuny “0[oySIA] JO AJISToATUN)]
BZIBARG URNZSLIY SPARIA ‘IRIn], 21pu ‘35N Joquosy ‘sINZS 13)9d ‘safa upijoz

SI0Z ‘01 (dy

HUDISISSD Y2.102504 TV WEPY
40552f04d 20550 Y ANYIOF ¥llrmpnfy
"TO1 100K 1 "I/V 'PIF “IIA [[8Y 3129

0FTI
ocer

00zr

ol

oI

0011

oror

ocor

0001

06

06

006
req

NI ERRETN
JuBTATRYD
FHANIA

INTWIDVNVIN ADHINT ANV ~LNAINNOTIANT 'V

40s53f0.4d"5085P ISOMA 10QED UBULIEYD)
WNISOdWAS INFIWIDVNVIA SEOAN0STY TYNOILLVYN A TdVNIVISNS

Lwunung

Aizutfay] sqnun@ 21 10 JUBLJ 19MOF 1HDBIS PAILY 20T WHA04IDS
Areuny quawrdoaAs(] [eUOLEN JO ANSIUIN TWEIES) B3y

sisdpruy [lapf padwing poy so3ans ui spusurdaganaq aappaouuy
AreHuny ‘oroysi Jo AlsIsAIUf] Zouoy) wEpy

(vupuioy fo YN) Gunoosatmuvingy up ueysodaq sraydsouny 1ay ui sapads uagodpipny
BIUBTUOY m.@:»m&. 0192101 [BIUIUUOCIAUL SSMIUTIRIA] n_uEE eieg

Jo sy Ansteatuq) yHoN ‘eoodeN M[D Jo ANsIoATur) [eouyda LMISIUOIWIS BRI *,EIAES)
BUEWEUY ‘3pULIag I B0 ©, BAUYIIA "Il B[QBUY ° NRIA TUnsL) ‘ueang eipne|)

oAl “PrT OPsg
spj0g fo Ktoppaoqu poapua) up juatuey Lv)) Sutgraog a1 GUIULIIIQF 01 quawdinbiy Buysay man
AmSuny ‘,'piT pjezsy sejo) ‘|P10NASIA 30 Kyfstaalup) spiszy opzser ¢ edmo], payyary

yoaug

sy Surdum f poy-1ayong fo uonv2nudg anbio] 1an7 ornyragy
A3e3unyy “0[oNSIA Jo AJis1aatur) Iy 0fZsET

123414D) 1304 ayy fo spuauSag atnog
Aredunyy “sjoysip jo KISI2AIL Jgujoy upleZ ‘TedTup sewme) ‘deg ug)|oZ ‘sauyogq uieyey

sauly

oy ySnoay ] siajomning wiasas uoyvriedsuvly o Suraoadury fo sapiprqissog uo yavasayy
BIUBUIOY ‘lUBSONDJ

Jo Aisteatun) ueazey nasaded ‘wootpuy andup‘uepSeg-nipiag SNUIO [, ‘UEN NIA[IS-ULIVE

PoYaR Jusua00]dsi(q SO FuiS() UONRINIVG 137V,4 RVUUD) JO UODURIAF
Kre3unp] “0joySIA JO ANSIDATUN SI0(] PUE[OY

S10Z ‘6 (Ldv

JUDISISSD Y240252.1 ZHYY WEPY
L0853f0.4d "2055D | ANV O9 eitwpnly
"TO1 001 ;T "1/V "PIE “1IA ITey 2103037

0oLl

0F 91

0cor

o091

oSt

OF kBl

oerl

00kl

)

SIS ERRETS
uBwWIEYD
FHANEA

LINTNTIVNVIN ADHINT ANY ~LNANNOTIANT 1V

40852/0.4d"20850 TSONIN JOqED) :uBWIEY)
NISOdIWAS INFWIDVNVIA SEOUNOSTY TVNOLLVN ATIVNIV.LSNS



dwrung 0Ll »

jasspriuzjaday vSpRoapwySau yuupSpsuoplvpn wigamonunid yoyonuoy 12pog)
Aueunany B1aquard snwopeeiiag
._bmmz_._m [OYSI JO ANstaanipn [10q guap ,_wu‘:; 91Z5§T *UIZ[0g Inuiiey) ,_m«m..un BHIOITA §Iel

Sapadou ooy  sAoppy Sunsv) aiq sanssaag ySgy wnurungy fo sasfjpuy
AreBunyy *prT 104D YeweN * [0ySIA JO KNsIontun) (OHSATIOSZ * L19)] uRog 0oLt

wanodino) aapoutopny un fo woganpod ay) Swrng uoynoas ss24is ORpIsay
Km3ungy *210YSI 3O ANSIOAILN “dNoIn) Yo1easay 20UI0S [BLIAEN T
VLW II0SIAL J0 Alistoatun) | 19B3upIogy BIITEA ‘495D pIARq ‘Muag uoME ¢ [p8uy plarq §por

yoeag grer

sfojpy n-8p-ug fo Supuiforonoagsy ays Aq parvisuan awys apouy syl fo ooy Supanay

pooy pouiay | &g paaaffy sppuaing 2107 papuog uisay fo woynu 4 sayuadosg iSusng Aze3un] ‘9(03STA JO ANISIOALL 1S3 Swe, ‘A3eN 10q¥5) S3us.eR Um0z so'cT

Aseunpy Q[ONSIA 30 ANSIOAIUN IBZSTST) EQESINQ QUL “IPEIA BINET] 059/
suoypadQ) [onSmypiapy of Suiss200.44 praouipy woig wajs§uny

vsppp2ipnd s ofrdojouoapspripdo Auaug-wnutun)y SOSPMOAN AR S i el o

Azefuny “uz [mo BqES) BqEs) sorolepy SI9r
A34N0SaY IAPVUIIY un Suis(y ap1x any fo apvsddn janpoig

visny ‘Surpokosy [eey Aawapy 1oy £105eI0q8] (1D
— AZan[[EIOI SNOLIZJUON] JO JIRYD) “UBQODT JOLISIPAIUNUBUOI YISHAMON.j Uy tadinp Sousan Jaisey (I 2]

tﬂ.n.__._.-.\uu _E.mh. Q-E‘:Q\u w.u.ﬂ-:mb
duisn) avg jsap apsuar 901 g-WiL SV a1 fo waisdg Swipaag puv -Suppo ap Juaruaaosdiuy
AaeBunyy “0[oNSI JO ANSIAIUN JBU[OIA TOTUEQ ‘Bd1v A 0]ZSET ‘LIBABPRY 4] 009

dimpua?y I 7 2y wi Fuipadaay ysng [y 10915
emnsny “BulpAoay (B9 AAesl 10y Aioei0qe gD
— AZIm{[eIajy SNOLIJJUON JO JreY)) ‘Uagoa] JeBISIdATUNURIUOIN J]SQY J0UIRD) ‘yYaspimoaayuy uadanp crrl

dydvafororyd mdossoatars &g sau)y uapnginy fo UONINLISUOIY (I§
AseBUnY “510%s1IA Jo AUSIBAUN YIOL 1Ed “O1Z5E] IWON (759

Gnongy
uod[ Isn) ayp wo aSipyy oy ur dvaog 9975 ays fo dsusnpfur ajqoanoanfup fo woypunuiyg sy
ArEduny ‘ofoysyl jo Aysioatun ‘| BIAQS 001503 Ansiaarupn)

[powyoa ], efieA o2y ‘Ind 1PLqeD ‘UZIN uTRlS ‘ RAOMQL UV 1LY ECHEE | 0EST

Sutpppy puv Suilogpy potumypaapy
KieBunp] O[OS JO AISIOAIUN ISINTAL 10GES) NWINEY 1919d ‘TMEZZY-[¥ UESTH “H IV 00F!

ST0Z ‘6 ady req
S107 ‘6 pdy eq
PG qYd THVAVANG 2y :£38)9.4008

wapns qYd TIYAVANG 21w]  :A18)21998 . 4ossafoud ,.Sa,_w VOUVA 91255] :urliieya-0)
10552f0.4d 0SS0 VYV A O[ZSET] :URULITEYI-07) : o xar@\‘.ﬁ MOUQL SYWE],  :ugIey)
40553f0.4d JIQUQL SPWE], uBULIEYD ¢l 1001 € "1/9 "PIF ‘TIE wooy CHONIA

‘T1E 100 L€ 1/d "PIF ‘TIE wooy SHANTA

ADOTONHDALONYN ANV IDNAIOS STYIMALYIN AAr1ddY 9

AJOTONHOALONVN ANV IDNTIDS STVIHALVIA AAI'1ddV 9
10552/0.4d JQYQL SPWe], ‘wewayey)

A0s52{0.d JQYQL Spwe ], suewiey) WNISOdINAS AD0TONHDALONVN ANV AINAIDS STVIIALYIN AA1TddV
NNISOdINAS ADOTONHDALONVN ANV ADNAIDS STVIHHLVIN Ad11ddV



Leputing

$a552204] 2010425 PAyLoMIaN fo Sutjpapopy
ATeBuny ‘S[0YsIN JO ANISIBATUN ST BI9Q ‘TRAURE SPWE] Saxap J9)9g

waisds sousi807 ayz ut stojpapur avuvuLofiad A2y 2y fo sasdipuy
Are3unyj *oj03sTA Jo AysIaamn |
eupguny sABOWOINY PIN|Y Yo3nuc) SO BRE WL surelupg Eouﬁ ‘tenodioy] sougp

puvjog ur juawdojada( s1uionosq puv Lysnpuy podsunif fo 11104y
puejog ‘ASo[ouyoa] Jo AJSIOATUN
BMOYD0ISaZ]) Zsewn], jiuedozozg ‘ejeag BYSMOQRID-UOIAM0YS YIuIpng eulzie)ey

SAISUONDIAY SSTUISHY UR $59I04 UONIDYRS 4211ddng fo 2auprioduuy iy
puejod ‘A3ojouyaa], jo ApsisAtun
TA\OID0ISOZ]) EN[0)§-BX 0108 BHESY() ‘103 e8] ‘sApuoin rukzrme) “frumaping vudziejeyp

$aps180° pup 1todsunl§ up juaredoppasg apgoumisng fo Spradsy [paygadoay y
Pue[Og ‘A30[OUN[23 ], JO ANSIDAIU() BMOYI0ISIZY) HAqNPEY BLIELY

24mmItITy Ul 2o0euUIHIo -2 fo spaadsy suiog
AreBuny ° padezg jo Lsieanun * Q10ASHAL JO ANISIDATUL YA [TIUY 18D Jaszor ¢ san] vRg

AupnIany up SOYSIS0T ul SISL AL 241 pup uonvonpd WALS
Auruian “saouatog patddy jo Ansisatun - Singesiap AMUYISYIOH YIIIA INIAY

$]00] puv s31840435 s2SIS0T
£8AnD "BIR]D) BIULS ‘SEI[IA SE] JO N2IQY BLER],, ANSISAIUN [eNus’) ‘ Aueunan
“ANSI2AIUN) OLIAND UOA ONQ SEIBS] ABION OPEYIEIA O[P0]) ‘ HUYIS PN | MEISIED NI

ST07 ‘6 mdy

10852f04d 151550 MATAL 19194
<40ssafoid SN eRG
901 “100[} .1 S/ 'PIF “90T Wwiooy

£0°81

0S4l

seLl

oLl

§0LT
0591
ce91

6z'91

L0971

1B

H ¥ I ERRETY
TUBULNEBY))
THANAA

A30j0uy2a1, Jo Ausaaarfy vmoyaossazy ayz puo joysipy Jo dsuaann) ayy Aq paznws.io si uoyoas sny

SOILSIDOT 1D

A08s2fosd STTTI eleg :u
INISOdINAS SDILSIDOT ANV SOINOWLVHI AN

BULITEY )

pm—n ——

O

01

ypatg

Ssiutod Suiarq 2uQ uvyl 24opy Jo 3587 uj s10434u07) 25 fo sao.0,5 Aoayvis an fo sisdpuy
Are3unyy “o[oySIAl Jo ANSIAIUN] YISWPN SouEy “SIIN v

vruvwioy ‘Aajip g nip Juvld aurpy uvamn 1o ssodzaner) nag ap fo sisdpouy Gupigoiay
BIUBLLIOY ‘TUBSONA] JO ANSISAIU[) [RIPUY STIPUY ‘SOBAOD] JISZOP

Aupon g apy auy uo arffvaf proy fo asusngfur 2y uo (pmg aunindiuny
BIUBWIOY ‘Nsainong
BI04 AJISIBAIU[) UBO] NONY) ‘UBIRINY CJOIIN ‘MIAJIS-ULIELA] NEN ‘NISIIPUEXI]Y NIIUI0T)

spodsy as18oy uo pasng supmy) dddng fo uoyoadsu dupgrsuag ay g
AreBuny “ojoNSI JO ANSISATU[) OYARPOIOG E)BIG

audimbsy Suypungy sy fo usisaq Lapnduo
AreSung “o]0YSIN JO ASISATUN ML 1919

saysiSoT uonondsuo) sof Jdaducs pasvg-uonvpmuns aapdopy
Are3unpy ‘soruonoag pue AJojounaa], Jo Ausisarup isadepng sopqury eRsuy ‘sapyog Joqen

uoywanp:y
4UTIH pup ioapasay sausio fo prarg oy wp uoyniadoos) UDULIZD-HDGH Y- UDLDSUNn )
eqnD Jo o1[qnday J0pessequuE 43443 01IUB]) ABSID) NN

duowaany Sutiadp)

ST10Z ‘6 nady

4ossafoud ‘1s1sso YATAL 19124
+0552f04d SYTTI eRE
901 10013 1 *§/V "PId “901 Wwooy

0sgr

w,
o
v
-~

0nesI

/EY

oSl

SEH

0Tk

cori

V0!

e

:KLagjaadeg
IUBULIIBYD

SHONTA

dBojouyoay fo dsivaiur) pmoyaosazy 2} pun 2joySyy fo Ausaaanun) ayp A& paziupd.io si uonoes Siy

SOILSIDOT 1D

Aossafoid SHTTI Bpg :ueuLizy)

INISOdINAS SOILSIDOT ANV SOINOILVHIAN



el

ALiwung

(AHLING “TLQ) Buaug fo Li00y ] parfiup 24} uo pasvg 2240 pv {31pu5 ayl fo voymifoq
ATeSuny “o[oystA[ Jo ANSIAAIU] MaYa] Joqen)

Buazeq 1010y uonanpuy proads
AreSunyy 0]0ySIIAT JO A)SIaAIUN) SSEY JopuEN

4010y DUIBIXT Y1 SIUIYIBPY SROUOLYOUASY 11 525507 uoay Limpuawmayddng
BIURIIOY
‘eoodeN-[n1) jo ANs1aAun [eowupa ], earg uoysoBy Kjoaeyy ‘ddog eymy uoxy ‘AB1040 spwey

SUOHUIS 102141227 0 smpjS puoypIady wnwmndp Jo nonvnpa 5 pun sisfjouy
BIUBLOY ‘1UBSONS]
Jo AusIaAluf) eavapuy andup) ‘ueazey nasadog ‘uepSog-mpraQ snuro, ‘ue N RIATIS-ULTE Al

rosigdQ 3)8uy uouviniuway) sof Kounff 010W HTY Jo Mo IMSHIRY
BIEAQ]S ‘00150 JO AJISIOAIUN [BOIUY29 [ Joqog 19)ag

yoa.ug

wiapsds uoinsmbay o puv Jaquupyyy) uoRIloIg-IULL YHN UOUIRIQ APV
Aeduny pupwzey 19194 3057

1090y youpasay Sy
AreBuny Jeqpidnyg Joqen

uoirs Suriopuoyy Qupong 401w 4 fo mamdejaaaq
Are3uny “o[O%SLN JO ANSIDAIU() SOIQA BQESD)

5o &unqapprpy Suisq suypaS)y uosty 024215 fo uostipdn)) priauitadxy iy
BIUBLIOY
‘eooden-MmD jo As1aalun [eowyoa ] oqezg spme], ‘oa1g uoysody Apoagy ‘A8agdo) spwe]

doang Coponponuf uy — suonpuLiofsuniy yinis iof NdDdD Jurspy
AreJuny * SOIIouoay
pue KFejouyda], yo Aysivatun) jsodepngg ‘ pr1 AeBuny gosoag R Apdien ‘2193 spwe],

SpodSI010 ) U SpOyIaR HONIPAId

pup wLofipld YNVH dV'S 2Soqminq pauaiiQ-uwngos fo uoyvoyddy ay; fo FuDIfuIIg 2y 1
AreSuny

‘sonwouoasy pue Aojouyoa], jo Ansiaamn 1sadepng ouag BN ‘soynp pueoy TAUEIA STejeg

Auowazsy Buruadg
S107 °6 pdy

{2.411103] “ISISSD AZINIA PIAE(
Aossafoud ‘20ssp VOV eqes)
"TIEI00 € "1/V PIF “TI€ wooy

§0LT

0s9r

se9r

0zor

091

0ser

eI

0Tsr

197X

0s#!

SEFI

0Zrl

SOFI
00'kr

e

:faepaadeg
Hitdnubiililg]
CTHONTA

SOILVINHOANI ANV ONTIAANIONA TVIRLLOATA €D

dossafosd SATTI elpd ruruwIreRy)

WNISOdIWAS SDILSIDOT ANV SOINOYLVHDAN

4

Liouning

o,

aunsyfog wanduio) pasn {PUOUIHOD YIM SIS [V Iy Jo 1 124a(
[UESN “esmy Jo Apsraatup)
Adyouey [pyduy,, * AreBuny “o[oxsiy Jo Aisiaaiun) NSG_M.:BU BAR[SISI(]  1S01403] 19194

SpdaIUG) [PUILIO] 1O PaSE SuyILIoS]Y HODUIIO] [137)
AreBung] “O[oxSIA JO ANSIGALUN T30 BV

yoaig

srpudnmouny uppmop-a18urs fo sdvay uj sooy?y 2q1ssoy fo suonvarpuy
* wopdury payuy) ‘AnsIealun) ydnosogynor]
‘ AeBuny] ‘0[0ySIA] Jo Aiistaatupn) AISIIELISN] 10P0ay 131532104 [2BYIIIA] £ SIpAOY] aipuy

1aouo) s,uaisAS Yyt yovouddy uy - suy aury pu snsdyg
AseBuny “a8o(10) A[o1py] Azeyiorzsy 1pnjesln ozse

HONDIpD Y
Aq parvgutoq vuisujg paznauSopy v ul Sadv4 Yo04S QUSIANDIAY JO UOUDRIDATY DTN
AmeSuny ‘88aj[0D 19waNs0ay ‘ P103%SIA 30 Aus1aalun Auragg ] ‘ sopye], Bqes)

wnya gy fo o43oadg woyvzioromny fo uoyvipazy pun TUIUIINSDI Y pudpuada(q aopnsuy
Arefunpy “ojoystiy Jo Ausiaatun) Apseied eRg ‘sediieg epg

Afojouyaay

Fuppo)) GAd SsvID naty a34n &g paonposy ‘saortpy orapo21a1q Jo sansadoug pwonde
Arduny “py] ezeysoiQ ueiprenn tojip ASa9in

duouia.iary) Suiuadey

SI0T ‘6 [dy

40ssafo.d 20550 (S, LAOM 19312d
A0ssafoid SYJIIVd eRd
'£] QulueZZaW '1/V ‘pIg “€1 Wooy

091

(1Y

se¢r

st

oSt

0srl

SErL

0kl

SOpl

0orl

e

:Aaeyaaneg
‘uBuLIRYD)
FHANTA

ADNHIDS TVINLYN TD

Lowmw\.a‘i.wqu B[og 1UBULIIRYD)

NISOdINAS SDILSID0T ANV SOINOYLVHIAIN



91

Levwung 0zLl

SISSOY JOIIUDYIIY LOIOJY IAIB]IT fO YoIvasaY

ArmBungy “A)iSIoAU() UPAIS] 1AUSY09ZS B[O JOSZOF SOIENE] upAIST ‘Ip21BazD praeq 0oLl
Span.J aapvudaily Sulsy) SapIYa ] (oroiuroy) of sowSusy [asar( fo uonniadg

AseBunyy ‘AysIoArun upAlST IAUSYOZS NBI0 JOSZOr ‘So1eNTT upAST 1p(SozD) pravg orof
u1gn | MOpf-55040 v fo sapaduty up fo uSisaq snvapiry

K1eBuny ‘Sj0YSUA O AUSIAIUN IpUITe)] OIZSET D1aGIZ) Joqi] ‘npleq Jopugg 079!
Stupa3rafay fo saypaadoly opupudpontiay g

AreSuny ‘S[ONSIA JO Ansieaun oquzs paenzs Teao ], vlpg ‘ASeN jaszop 00°91

ypaig 08¢l

B 420004 241 J~[D0]) Ui J28umdX 1025y Suisuspuo)
pue[od ‘{SUBPD '10-§Vd A9UIIRIA M0]4 PIN|S JO AnLsu] ‘ Adojourpa, Jo A1sioAtun
MEO0IA, ZSUUEL INPRY ° YOUOISIT JOIZSAZTY ° J0)zsKz.1y 0|04 * Y IUOISIF J0)2SAZIY 0TS

dinpunog ay; uo sumasay ousnlg puv Juaffis-jays ym salg dopuuy fo Suppong
Are3unyy “oJoSIA JO ANSIATU[ JajsfaunIng [Arusq 00°sT

PUOT [DHLIZIL 0} paraafgng woyoaunoD swayg yoa4 yne wpag apsoduie)
Areuny “ajossIAl JO ANsioalup) 1pasIq upAls] ‘PASuay Jeszor sojy 0f kI

SaIpog [po1ayds MOJIOF papuLn ApHoNIUI] UT SSSALS pUD Stuauponidsiq fo HOYDUIULINGT

AieGung “0[0NSI JO ANSIOAIUN 1ZOUQD PIAB( 0zrl

Stupag 10na41) snoauasodstayy 1of 1apoyy pryvHAULy LDIUTJUON]
AreBunyy ‘o[oxsI Jo ANSIOAIUN] $SIY OIZSY] PIOZS Aapio 001

S10Z ‘6 1dy Ppeq

4340109 151850 SONAT 19194 :L1wpeadeg
sniro1a 410853f04d TATAZS AB19AD: uBULIIEY2-0)
40ssafo4d QI VZS PIRNZS  uTuULIEY)

90T 100 .7 "€/V 'PIF "90T Wo0y ‘HANFA

SINTFATANSYHA XHOLVHOIGVT ANV ONITITAOIW TVITHAINNN
‘SHIDOTONHDAL ANV NOISAA ONTHAANIONT TVIINVHI AN a

A0ssafosd IVINY Y[ AJo1ey ‘uruLIey)
WNISOdWAS ADOTONHDAL ANV NOISHA TVIINVHOTI TALLVAONNI

Pl

Apuaung

HOIIS [INXY U DU 3|41 B11foiq v Buiavpy Sulariq wan
Lo 1oo1puild?) fo uiayng Surivag fo Susuo; 1 o1 ) 2apINLSHe) A 01 dy
Aregduny ‘ojoxsipy Jo Ausroatun nlereq esznsz

Supuan [ [puoyroy uy paoway diys fo soysjaarvioy sy
AreBung “0[oNSIAL JO A)ISISAL[] HRAPUNY] SOUEP ‘SOTAONUEIZS UFAJS]

dysnpuy apangaq ayp wt Suyad qs
AreBun] ‘0|ONSUA Jo ANSIOATUL] EZSLL SOPIEIAl ‘SOPAOY URIOZ 19394 ‘WIOL, SOUAQY

saoufing asardyioy paystuing fo ssauySnoy aonfing fo uonvuiuvxF
AreSuny ‘o[o3SHN JO ANsiaAtun) ESIEA BINAD ¢ MISIUAI BLIGIYIA

Sulprq 3oy Jo &vanay fo uoundyssaur wr pnis asv)
KreBuny ‘AysieAtun epngQ ssry-14p8aq ﬁ:m% ONTIAl szpleqg

yoaug

sje01 Sunjug fo Suuiopuopy uoiipuoy
Are3uny] ‘sonuouocoy pue A8ojouyaa]
Jo Aysisatun) 1sadepng _g.«>_._u ug)oZ ‘Ae[ezg JoqL], ‘Sex e JOSZ SZR[BY “A010Wg( JUdIdy

WIS D i Supnan g joupnnSuoT 4 FIVOLL 11 joapuo) a3vyvaag diyn
puejod
‘AZo[oula3 [ JO AJSIOAII[] MOJRIY ZIMID|IZANE ZI0TIZIN ‘mpos uepdog ‘eeqez yoaalom

saonfang Supyaoy sjaa14 Suppurin) fo spapoyy pampnSuviiy fo sisdipuy Jvardojoydiogy
auieny[ ¢, 2Inmnsuy

o1uY02IA]0g AlIRYD,, ANSIOAIU[ [EOIUYIS ], [BUONEN HNAIEIPUOY X ‘eapyjoqd "N eqndys
10IpUY “0YUIYIYSEIBD "N AB[SOIEA “H0NS0IQO( ‘] HUNPE[A ‘OHUIYPQEID) °[ Ajojeuy

Qovanaay pun Gypnd asosduy op sonbiuyoay ddojorapy o fo sisdipuy uy
eLsny “A8ojouyda [, Jo AISIOANIN) BUUSLA UIINQT) Seq ‘ESEQiEng A uBwAN]

ST0T ‘6 1dv

A241}38] 151550 SDTAOMNVLZS uealsy

0cLr

00Lr

0r91

0c9r

0091

Y

0zsl

0051

(a4l

0cFl

o0kl

e(

8 LA ERRETN

40553/0.1d ¥V IHAZ Yoo\ ‘uRULIEY)-00)

ptossafo.id MYHANN sougp
1 ‘00 punoid *1/) "pig '] wooy

HITATTRTLT o)
CHANAA

SHLDOTONHIIL ONIMHANIONT TVIINVHIIAIN JALLVAONNI Id

40552f0.4d TYINY Y[ A|01eY] uBuULIIRY)
WNISOdINAS ADOTONHDAL ANV NOISAA TVIINVHOIW TALLYAONNI



Iz

AJIsIaAmun 9y Jo 29UBHUS SUIP[ING UIRA] 94} SPISINO :20mpd Supaapy
00°TC  <210YSI Ul [oatddp
00°€1 :aanpnda

S10z 12dv o1

TVIIOL 0] uolsImxg

dauuig ol € 0T
20ua.43fu0o ayy fo sioquiawt Lipsouoy aiy fo wuonv.mSnvuy b 061
apnnsuy v1pg young ayr fo aouvuLiefiog 0e61 361

EFTITNE odd

(sp403 uonvitaul ypm Quo :Cyuz) [rey Surui ANsIoATur) 2RIz,

ST0Z 11dV 6 °00°6T
IDUui(q egH)

oYy Surstuedro Aq juesea(d siom
Ae)s anof ayeur 01 9NI PMOM 2IUIIBJUOS 3Y) JO AP0 jeuonesiuediQ ay

02

Leputng

O HBDISE) wid3S' 1o PaSUG UOHDAL IDJNPOLD) [0 JUAMSSASSY DL

LEBAO(S “Aus1aatun Nuejes ‘Keduny © IS

“a1e)) PIYD) JO 199U O[ZSeT AY|A “Jedsoy Suryoea p Alune) z-v-g ‘| S1ONSIA] JO ANistoatun
iR JRANO ¢ SIPANT BaIpUY  JuM0)IERg SIPACY Pauy SoBAOY] BUMAY ‘ J0po] uE[Eiag

visdiun1a22.4 g Ut SwSA UDPINOIUY pun SS2.45 aayupix fo ajoy
BIRAO]S DY BORG-201S0Y
[eHdsOH ajeALrd ([ © ]00UDS [EOIPB ‘ANSIDAIUY YLIBjES APBNNTT UBIDIS © PAONIIRIA BSIUI(Q

24n3 sngapy $a12qi(q fo saanoadsiag ayy pup 1240asay 112 WIS U3 BoUDAPY
\messm “O[OYSI *a1e)) PIIYD JO I0JUB)) 0]ZSET AS[PA ‘,BD{RAOIS ‘ANsIDAIUN
queges ‘| AreSuny 0j03SIA Jo Asioatupy LAPHSIN HISRUEA] ‘(. TeHILE OIZSET . ZITY PO

ISDISNT pul YA Ul AOIGOLI JO 210y 2
AAreduny ‘o]oxsI Jo Aysiaatup) ‘ BIRAOIS “AUSIDATUL) YlEjRS
A0P0,] UB[BLIDY * Jpsajo)] wep ‘ pAoUpBYNT] BsOUdY o FORH J2ANO ‘ ABNSIN Yasnueaq

yoaug

2SDISNT 4DINISDAOIPID]) i suoypanddy opnadvlay] 2]qisSoq AL pun FAYOIINY
AreFuny ‘oladsUAl Jo Ausisatun * BIBAO[S ‘S25BISI(] 12[NISBAOIPILY) JO JIUNSU] UBD{RAOS ISBY
n_m_xgo_m “‘ANISIDALUN qLIBES APy uE[EMIY nﬁuunm A9ANO ABIpas uep ._n.éu:.._ﬁmm BAY

ANOMBYIG
SUpy L-YSIY HNM LONDAROP MAMIABOY pub 2ouiIsay ‘Fupyaas uoysuag fo UOYBIALITIUF
AreJuny “o[0xSUA JO ANSIDATUL] Y10 L-SSI3 ONOWLT “SIPYN] BAIPUY 13Ke[y BUNZSLIY]

dapSungy fo wonvnug snydviSomaq a1y fo iySry ayp ur awdojanaq GuouQ 2410
AreSuny ‘sonmoucoy pue AFojouyda] jo Ais1oauny isadepng  soua( By

Aping jouonnp; —
Adpaoiff woisnfsuviy Supinay sasann Suowy Swrddopy 2014 pup ~a8pajmouy [puolssafoid
AreSuny ‘ANSIOAIU[] SIEM[IUNUSS SOIBZSPIAL JIPIL BHOSD) BUEIA ‘Piley eyruoaap

Buwung

B uo pasug uonpuo(q poolq Suipn3ay SHQVH pup SIPAIIY SIONA04 2487 YDA E] uplnSUnE]
AteBuny *,Suure1], Aefun jo UonENSINUPY SWO)SNY) pue

Aol [puoneN ‘ ANSIDATUN SIOM[WWDG [SOLEZSIIA] JpnL CAPAH BAY Watudy ¢ piley exjmorop

S10Z ‘6 nady

-108s2f0.4d “is1550 SOV B2Ipuy
40552f04d 7YY 19ATO
"LOT 1001} 7 "pA-£4 'PIF ‘HOSOH Wooy

0Ll

00°LI

0791

oc9r

0091

08T

oo¢r

e

g

o0'ri

e

R IENRET
iuBULIIBY )
THANAA

TWNVIDOUd TVNOILJO

SAIDNIIOS TVDIAAW ANV HL'TVHH H

108853[0.4d ZOVY 1RANQ ‘uBuLIRY)

WNISOdIWAS SHONHIDS TVOIAAN ANV HLIVIH
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INTRODUCTION

The Danube-Tisza Interfluves is one of the largest recharge areas in Europe.
The aim of this study was to build a flow and transport model for an agricultural
field. In previous studies in Méntelek the derived average groundwater recharge has
been obtained to be 53 mm/year, and the vertical dispersivity is 0.3 m [1]. Close to
this natural environment, about 16 km apart, there is an agricultural field close to a
larger city, Kecskemét, where artificial irrigation occurred between the middle 1970
and 1980 (Fig. 1-2.).

Google earth

Fig. 1. The location of the agricultural research site in Hungary
(source: Google Earth, author: Laszl6 Kompar, 2015)



Google earth
Fig. 2. The location of the agricultural research site near Kecskemét
(source: Google Earth, author: Laszlé Kompar, 2015)

This irrigation water was supposed to be free of tritium since it had been used
for drinking exploited from artesian wells. Afterwards, the contaminated domestic
sewage water was treated and purified and then irrigated to the field. The annual
precipitation of this site is 506 mm, while since 1974 about 300-400 mm/year water
was used for irrigation. In 2001 6 wells were installed on the site (Fig. 3.).

T Om

+ -5m

1.2

Fig. 3. The well group near Kecskemét (screened section with blue)
(author: Laszl6 Kompar, 2015)



MATERIAL AND METHOD

Tritium (°H), the radioactive isotope of hydrogen with a half-life of 12.32
years [2] has been extensively used for the groundwater studies. Most studies used
the *H release from nuclear bomb tests in the atmosphere as a time marker. In
addition, *H has been combined with its decay product *Hey; (tritiogenic *He) to
determine the so called ®H/*He water age [3] [4] [5].

Tritium content of the precipitation in Wien
(January, 1961 - December, 2009)
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Fig. 4. The tritium content of the precipitation of Wien
(source: IAEA WISER database; author: Laszl6 Kompar, 2015)

There are some cases, when *H alone cannot be used. The ®He/*H ratio
provides information on the groundwater age. The concentration of dissolved *He
increases as soon as the groundwater is isolated from the atmosphere, because *He
produced by *H decay can no longer escape. Therefore the *Heyi/°H ratio is a
measure for the time elapsed since a water parcel was last in contact with the
atmosphere. The *H/°He age 7 is defined as [6]:

3 .
7 =2In(1 +—52) (1)

where 1=0.0556 yr' is the decay constant of *H and [°H] the measured *H
concentration. It is usually expressed in tritium units (TU). 1 TU corresponds to a
*H/*H ratio of 10" and decays to 2.488 x10™ cm®*STP(*He)/g(H,0). [*Heyi] is
defined as the fraction of the total *He produced by *H decay, i.e. the difference
between the measured concentration [3Hemeas] and the concentrations of all other
*He components ([*Hegy]: equilibrium, [*He,; ]: excess air and [*Hey]: terrigenic):



3 — 3 3 3 3
Hetrit - Hemeas - Heeq - Heair - Heter (2)

RESULTS

We took samples for isotope-hydrological investigations including *H, noble
gases, CFC’s, stable isotopes, *C and water chemistry. The tritium bomb peak
could be obviously observed looking at the tritium values determined in the year
2001, but the effect of the tritium-free irrigation water could be also seen in the
shape of the tritium peak (Fig. 5.).

0
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! ! ! ! ! ! ! ! )
0 5 10 15 20 25 30 35 40 45
Tritium (TU)

Depth (m)
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-15

-20

—4—measured in 2001  -@-measured in 2012

Fig. 5. The tritium profiles at the well group near Kecskemét
(author: Laszl6 Kompar, 2012)

From the two tritium profiles taken in 2001 and 2012 it can be seen that the
tritium concentrations of almost all groundwater samples have been changed since
2001 [7]. The maximum values at 10 and 14 m depths have decreased, while in the
deepest well the tritium has elevated. These effects can be explained on one hand by
the hydrodynamic dispersion and on the other hand by the radioactive decay of
tritium. Hydrodynamic flow models will be used to reveal how groundwater is
moving, and what recharge rates are reliable to this field.

To improve the age estimation of the groundwater, we attempted to use the
*H/’He dating of the water. The tritium amount of groundwater samples was
determined using the *He-ingorwth method [8], the noble gas concentrations were
determined mass spectrometricaly [9]. However, the dissolved noble gases in the
water samples show a degassed pattern, as if some of the noble gases have been lost
(Fig. 6.). The lighter the noble gas the more significant the lack of the
concentration: this is clear evidence that solubility driven degassing is going on in
the aquifer.
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Fig. 6. Noble gas concentrations of the groundwater samples (orange line) and
AEW (air equilibrated waters, blue line)
(the authors own figure)

It might happen when gas formation occurs in the saturated zone, and small
noble gas free gas bubbles (for example: nitrogen from denitrification) are
entrapped between the soil particles. In such circumstances, noble gases dissolved
in the groundwater are diffusing out to the gas phase until new solubility
equilibrium has been reached. The main problem with degassing effects is that
*H/°He dating cannot provide definite apparent water ages since it is not known how
tritiogenic *He has been affected. If the degassing occurs at time zero (t=0), and
then there is not any further noble gas loss, all tritiogenic *He remain in the water
phase. However, if degassing processes is going on along the flow path, the
produced *He can escape from the water and a portion accumulates in the gas phase,
which is not included in the groundwater samples. In this case two *H/°He apparent
water age can be provided, a minimum and a maximum age. Fig. 7. shows the




*He/*He isotope ratios (expressed in R/R,, i.e. compared to the atmospheric ratio),
the minimum ages of the water, and the sum of the tritium and the tritiogenic *He.
These ages have been calculated under the assumption that the tritiogenic *He has
suffered the same degassing pattern as the whole helium amount has. It can be seen
that the age is increasing with the depth (that is what we have expected). In
addition, the sum of the tritium and the *Hey;; has reached the maximum values
between 14 and 18 m depths. It shows that the bomb peak tritium seems to be here.

-15

-20 20

20

Fig. 7. R/Ra ratios (R and Ra: *He/*He in the samples and air); minimum *H/°*He
apparent water ages; the sum of 3H and *Hey; in TU
(the authors own figure)

In the next, other tracers will be measured so that the age distribution can be
estimated better. Concentrations of CFC’s are less sensitive to degassing effects,
hence CFC ages of the water samples will contribute to the more realistic age
determination of these waters.
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