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IngTmveslseng Lasmauiaiosdunieg axdossandlefudniunsieliussgdvuisves
WA Ent e Aazdndun1smuunuieg Insmauiatosdusziiiniosdeniouinsnis

o

Wy nsendnlueyginrseandiuaulueyyn waziinisiivatsssuideudnsunisidiiuinia

Jerulvdnevauruimaluldunluiunimunzay wazgduasuliviuiadrsiunguundmsunisan

Usinalumse fanensnsiasunisvawe udu

v ' 14
~ a1 o IS

9) nsldurfiuIugeunn auneliiinnansenudenisivaveutuiuasiuiguy aziiaiy

q
[% ' 1%

NYIHIWWAUILHENITINNITUIVIAE NANEAYBg1auINdADNITANATINUNYUUT (wetland)
- ] s M Yo = % XA
wazitungeulnilagszyinnisaviivinasslilasueugnmnidnansenuauaudeiiungeulng
Msznmall unuldwuzilansedunisldiiuinaasazauiiuiniaasgudunlaenss weifianis
lnaiugu (base flow) in1sarvaunslduiuinalagnisimuassauiiangegatusdasiuall
(maximum allowed drawdown) aauaunIstduniiedesiuransznuaniiviniafiuinfiuay
NN3aRAUBINT VAL ULV IR LA NUNYULGNe)

10) Uszimar Suaaiinguuiguiniingnaein13annisuiuinia Ingedeinsesiionan 3
U513 e 1) ngszilisuilingitesnunisiungideutaiiuimanaznisaivauusunasnisauldun
2) szuunBdaanden wag 3) nalniedesiunisldiiuinalugisiinuawaay

11) Yau1uinaazdeslinisaangidon wuhelafunisinnsiwesinul lnedederuldiu

1 A a =2 i Ao & ° [ £4 <3
Yauinnanianudnuinninfinivue Wswaa 10 wes dmsunisidauleg Annw) ngvane

AuasIsugIrualidnisamsilsuleiiegluiuiduasesveunasing yaiivinnadmiu

'
P [

n1sUszUrduyana (Muualigulduidesndt 1,000 av.usel) agdesiinsanngiounsesiu

WAUNE UatnuInnadInsun1svaltuiuinnii 10,000 av.u.60l 131v99U0R09laSUBUY

q @

U 1

%Qimﬁw%mmmaaﬁﬂmmwaﬁlﬁ%’uayzgm eestedifiiuinuinndn 200,000 auu.fed Azdod
mamsﬁmenmiﬂizLﬁumaﬂswm?%qLmé’amﬁa?jumaaymmawﬁwmuazéfvﬁﬂma

12) UszmarSuaausinnisldluiunsideuvets (non-declaration of a well) 9zdawalidl
AUTugaa 15,000 gls wivet v manatsuefazliseuuiaansidouiovinisiang Siftes

Uszanas 5 83 10 Wesi@udvesveivinnstunzideu Weswinnisviansneinsyanaainighuiiu
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[
o

Aua WulieItun1svnauasEtnaIngld FeduuszAvsnmvaangsdoui WWuegiunanns
vasnsnuauauedlaeldluagrnn

13) $gsannsndsenaiiuiiivinanisyaate (3o Wufoyindnineins) vie S1dnnisld
381 Resource Preservation Areas' luitufiingindeseulnivevinialusiazlildsuoyyin
warluiuiidl velvsezdodlddunisoysifnnuisdune uasasesdmanisdnwinansenunon
(dnfutettarlddunnnii 8 aunsodlug) vermunagdesdinisiadsdine fuazdmsudiiguld
11NN91 10,000 aU..Aet avdesnaniusunnsnisiduinliudnisuseun (Water Authority) witels
A1U50R LI A1 SR A wIndouveen sl i1uIAIa (environmental tax on groundwater
abstraction) LLaw%ﬁwqmmmfwmmaﬁé}’aqﬁmsﬁwf“fwﬂLLaﬁuszﬁauLﬁamuQmﬂiuﬁu

18) msldndfudanadeumunganeind e.a. 2006 faasaaneiiazannislddiaa
Tu fufinsdnass dwina

15) fgdeanunsafinunyTuanislith Wsenialpgunesine) msguldthenagnarte vie
gnvalugaananiidinunduegfunmsdsuniamesiutinina ssfuihuimaiunndisiuazgn
sualasngruediiiodnnuninddsundasmesseduin (seduniadiisets ssfunisifou
s¥duingn warseAuingmann) fsannsaUszniaUiinaiinunildsuouneliguann aquifer
LardnasTIENI1eNITITeu msﬁmm‘ﬁgnﬁmu@mmzﬁwuaqm piezometric head MUl
mstufinuuagluunansdiliuuuiaeniuimatmun Viinailildaggninasniuseyaear
malandn (asunfnsduiusiuaudonismsuilnavdofiufisatseniu) auflazeSursdmiy
N300V Beifer Aquifer Lﬂwiﬂiawlﬁ%’uayﬁymlﬂ%ﬁwwmmmmﬂ%ﬁwmmaﬁmﬁmaﬂiﬂﬂ
1dludsiely

16) lusziuviesiuiiedesdle Aldlunisdanstima nefitaguszasdiiioassaunanisly
n$nensutviatalunygdlituiiuinia asunmdune 5 9 sevindidulddiudedionun
({31519M15 §5 Mireeutosiu wmAvIA wazanaInAIIAn “a) dedyaninninesiajsuiiag
ﬁwmiﬁﬂmuazﬂﬁﬂszﬁwﬁaﬁ’wLﬁuLﬁaiﬁszuaUmiﬁwﬁ’uauafwmmaﬁmmamaa

17) Useinaau nmanelnsildiuasussusunisunasesesavsmsliinnnaniveentug
AvSuesansnaney (ufstuiindu) 16sunsusenalindu vindauvesansisny’ uasfsasuins
wazAuaunsgulithuina kiudvsdmudldiomn @nduveifldsng 7,000 aus/ ) senlae
AMENTIINTIANE gajanesafuveangmnefiiieliansluihuimatomeogluaniuzdiodtu
Tnemaiasuavsluhumailduluedio

18) LLiagd’Lﬁ]‘Luﬂ'ﬁaqmLﬁauﬁm%sluﬂaﬂfwmmaiu Registry of Public Waters 8 'N15ANA501
Mg Aldsuanigdaiunanunsusnilusyandnsey (leenglévdsnn 75 O)

19) prwdpndeiifinduierfunisnszaiesiunauagnisdanissuase NI
fjuﬁﬂugmzﬁ'gLmuﬁuaﬁgmaﬂma wazsgulaseiugiaialniyuyudase faundsann 40

Y2INMITUNATBUVUNAINITTINANENTEAUAINTALG Tzl uass a1sfiaaudnanenisdanis
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(% (% (% '
o o

ihwessy Wlvrsuarlasiaisiuguiuhiiduedoussgumunniu) uazdondy ‘anudunds
FAemnagnninen’ serinaninieludsemaaduiifioglunauaunisgnning uied (wwui)
fisnetuludl 2001 Freeuuandmanindes AsdvlniAaaudaudmnaniniosseninaguay
UNATOINULDY

[

20) Yszineausgeuisnilszuunisdanisnisliiiuinanatsuuy sungvanevesudasss
wondu szuudnfieesnaEs (open access) sEUUNIATEUATON (Absolute ownership) syuuldaeng
wmigal (Reasonable use) AnSduRuSHY (correlative rights) uazaIUANlAY3F (Government
control extraction) l&suunszuunsdanisihuinaiiunndsiuluansgewsnilasfinnsanain

FEAUNITAIUANYDITTUIRNITAULLIUIUIANG WansdnTuarseuunIsIANITUIVIAIALUUAINY

a v &

ndululdluansgounsn wasusazssidenldssuunguuneiuanaisiulunisdanisihuina
21) HanAULiudsegsguLsshuindalud w.a. 2453 uaz 2460 Haspzuuuansgvindd

[

oysiAnnsulufinidnlusgs sy igfindalul a.a1910 souiuitniseysnnineInssssuvd
yosigidudvBasansuasniinfiuesdy (Welles, 2013) é”]uwa'auimy'LmdﬂﬁazQﬂLﬂﬁﬁuLﬂué’ﬂuw
Tnsifiesdnsviosduiiadredulud 1949 Wodanisuarnisoudndrinuiaaseduiiosiu 3end
L%Glaig%ﬂﬁﬁmﬂma %38 Groundwater Conservation District (GCDs) Lﬁaﬂamgmﬂ’ﬁmuqmmﬂ
#Unang

22) mslfnayintuituiaia wie Groundwater Conservation District (GCDs) LHumtiagiiudi
Lﬁamﬁmmmagﬁwﬁ’uaLLaﬂfﬂmma MnnsUfsRnmnganevesisindalud a.a.1949 u
L‘Umayﬁ'ﬂﬁﬁj”lmma $19°) Anzuosiiniu Wy The High Plains Underground Water Conservation
District (HPUWCD) Fadedulud a.a. 1951 Tae 13 1ATViA (Southern high plains counties)
AUNH MUY the Underground Water Conservations Districts Act fiusznialag Texas legislature
Tud .6, 1949 Aufidduituile Snsvaussmudeiuimatiinamn Tngldssuulmhuuudades
aualng) (center pivots) $1uanUszanm 13,000 wis Usunahsiudssana 4.5 wudnu av, sedl
Tu¥ A.a. 2010 (Oliver 2011) FsfuanAsnIsmIngmNETean Haadudy

o

23) fims¥avirsudoufiarzuarldiunma Tasdga duilioygrauasiimunuiinanislddl
finssenudoyatouaznaniainistotiuinia Andiivesuardrealiiuina sniulediiinsly
drurnnatoundn 25,000 gallons (139 94.6 aU.4.) MBTU L91VBIUIEABINN151891UUTET1T
dmthiveaaiidnalunisnsadey Aanunisasiiangunouazdeadlnuiiunszuiunisaa
oasdunsusuniodstnuedls

24) M5¥AM3 aquifer Inevangosdnsuazmitsnusguuvoulniiviuteuiu nsdanslals
YANNYOUINTNYEITULIUING 15U Y89 Edwards Aquifer Lilesainaseunauanziuifntvan
%38 main recharge area Wag artesian zone WAkisiu drainage area

25) luvensdifiinisldiuing oradminsauguatuiiviniatuunlasianigld 1wy

The Edwards Aquifer Authority (EAA) Lenu1a1n Edwards Underground Water District fe@ulud
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A.9.1959 LHosnnisldthuimaiiuauna (over-abstraction) hliAnkanssnusosyuunaTifisfa
m'ﬁiﬁasuaqﬁm (springs) vlFesdnsiudandoundnsuliis Edwards Aquifer Authority Tu waz
1¥nsnnuune 4o Edwards Aquifer Authority Act (the EAA Act) ngwune il fianunlffinasld
urmalaiiiu 450,000 wewaesaded fn1sindsfimesiive uaslisufovu]oRlugasluds
(drought-time restrictions) flﬂ”l'i(;?ﬂ Edwards Aquifer Water Resource Management Authority
U Edwards Underground Water District Lm'mimwjmmﬂ%ﬁ%mmaﬁgndaﬁmmmmwmﬂs
il

26) Manszaedmaves GCD shlmAatlaymlunsaunslithuinaluiiosiu msfdiusa
nensiles mudands uazmsnsiaaey Enasionzuuuien) Inenauszloviveiesiuiitiunisgu

Tduuimnausunauin (dsdu) wasnauselevinaasugia ngrunegnilldegsgauunelussuy

a

fifsnaufinsfugliuaziteasdoiiorfunisunsnussvessluounan GCD fmhsanuiiuguatios
wazvmemannsalumsdsiuldngrne mnwfiruannsamanedadisriauazaamineins

27) Usewmeusgdaasunisanalednenianisiulun1siaun seuugalsenuiagn1sInnis
Mnfsuianaiidinasenisiansmineinsluviesiu famadanagnsvesdguralasuainnisiaun
wisshegniamadumsianislredumeluladnissaUssmunuuUssndni iueuiuads
warnsifisdszAnsnmmasnisld

28) nvanetvesiu U af. 2002 fwuain minensiazdenduesss Tnsanuviesgasld
prundudmeminensiluuueessy lussiuvesdnms thdumsiimsdanmslussdugui uas
fnsuimsuasiiunudimiuguin nsdnassnisnunualsuegiulaaii uonanidsyin

"Hiltinlulasinisinagdesdieasssudondl’ uay "Sgezdeddunsnisiasygianduniunisld

1%
o 1

Uduasuunnsnisusendauiegaasadansunsmaluladuavimataluig sysnduiwaiud
9
3

a

PANYNTINBUTNHUINALNITNEATHALAAIMNTTUUINSHaT AT drun1Tousnd luussaAds
o w = = d' [ a 3 H
drfylud a.a. 2005 seideulfeadunisusnislueyyin n1saeuluayy1s wagni1siivin
Asssufleamsnensiiinszuiuniseentueygauaznalnnismvuasiaduudenniu

29) 9RAMNIINNIYAREUBLINES agluuisunignaluanegsrsaluresly widnludiadiy

- "y o A o A Ao a XA Y

nAI5YI 1980 "dUsznaunsluaTiseundigiv gy lunisyaiziaiiaduiiioudaduiunisyaiaig
Y8435U1a" Juimisviesdulaeenngedsduiiieniseuy1nuaglnausuusennmuanfinnauniy
YA WU TuNMNaYIUT

30) msguldihuimasgnngliniseuginannnsensimingnsit uasmhesnuluseiudmin
wagsziuwmaua uilumuduaiinsuuRtiiiavsisudu fugiuvnanguunedmsunisniuaunis
guituiana Ae TueugnlviimengTunnideanilavesdulsednd A.a.2006 W Mingin HunNa
UnAwazngszifevlunisivatsssudleauwaznisdanisnineinsut’ uinainnguuieund
A.fA. 2002 In1seaniusugin uinleANInIiaReItunTHensiuina (lu Mingin Oasis Tu

AAwmtenaunavesdu) wuitlul a.a. 2010 dn1sawmeidey 10,000 Yo wieuAuUSIUNITaUT
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sunduanavvesUinasihuinalaeUssann msfinseanlueygianislidilaesadaannns
Saassinvanunlusesusmialagnsensiminennsin Tamdwanianassiiuiminfinovausse
ulevrenanswesiumuuny 5 U atudl 12 (2011-2015) fvuslifinnssasnetiiiguld 635 wudu
av.y. 1wt a.d. 2015 way 670 Wwau av.a. Tud a.e. 2020

31) nsdanisninensinludsemaiudl 6 4u auszuuswnsiuusemesy Tassadiadl
Usesrudunsensaminennsin shsauiisniunududiuniwesssuusisnsidminuayssiu
BRN 3z‘u°uwzjmisuaa%uﬁwﬁmmﬁi”lmumﬂﬂagﬂuﬂizmaw%'wmﬂiﬁ’]LLazaQﬁﬂiﬁﬁm VU0
vamagaafinsuUssnaduive e sHuNINISLEUNNE Kendy et al. (2003)

32) MIkENATIUNUIMTFULASLaENTVINALTmEle Wi sTaudaudediulunisaiueu
syUUNsSnIstuIana @ 5 nsensefitanufisadesiunisinassnineInsuiuinia) nsEnsa
wiamdnfdulunisdanisd nsensrefifunaznineans fsaunautidiiunisnislunissanis
durnaauded a.a. 2003 Wonsensrmineinsinlduiinsevdiuniawesauiuiinveudmiu
mamuqmﬁﬁmmaLLazﬂﬁgUIGﬁfwwma Aeufiaziinisueunuielnid nsdeassituiniany
wwuguiiaagldunisgualasnsufiduuazninensus unundlddfidervgdutiuinig
Tusedunama seuununnsimuardnassliaenadasiuanuduassuuituetsedann de1adu
wapadivilivndoyafiisfesuazgniosuazdesinssgnitnisaanisainisliiuiniaves
nsynsaReunsdiuimanazauduese nsensamsians §adeulud e, 2008) lafmun
vunisldhuiealudiestinds wazdesld msnsvaresalussiunaniozanasiissiudmin uas

WALIaALASFUIaTRuls N amlonIe a1 wagaiunsaadaudulaluanusiuie

33) nmsunUgyvniiludnisunlunisanasvesiivimasiudadasinisniseds () dvuinlng

v 1

Mnaeligniamie 28 Wuduau.a.sed (Hewasaauysallul w.a. 2563) :nfat1anuaiiueed

I [

lugaisumameuwmilevesiu dmiuwauastinfsuasifiondu @dfegends 50 dunw) tieannns
Tiuanafiliussloviifuidddutagtu (msléiuimeluiiuisunimeumievesiue
Uszanas 18 Wudu au.a. ded) diesdinAsddlivennidu 6 wis Fadudavnihuinalituidoslutag
audafiouusenined a.a. 1999 fa 2006 Aviilugaruilddduremineinsihuimalusedy
fin1a dawansgnusdenisudesiiluuit iliieuimavesentuuisas uazrilfiAnn1smyas
osiiuAu (Uszans 0.1 wmslufiufiunnnd 3,000 maailanms) uagseduininaanasazauanag
Uannnn 20 was Aufiud 1,100 pg.n

34) Usginaduiinasidiusiuvesgurulugluuunieg n15UnAseeveeigiazniIsnana
nalrlunsdanistiuinia lassadssiunaluiosiufiduudedsncey sedurosnisaauaunisdnns
antuitumnsinaiy Tuwasilud a.a. 1960 waz 1970 Vedwlvgldunuainanenssunisvgiiy
Tutsasanarssuiiiuunlnl vedrulngidunauainmsasmuvesudazyananiolagsi
madsuulasgnnazdu Tasnisanruannsonensiuresanttiuas sae nenInsrauAauL

WAHYN1TNAIVBINANENTDIUBUINNAA151 T NUN15UNTSnw LA wagduieauazaInti
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NSUNTNLINTUIVIAA iwmuaiﬂwmmi ’JLﬂiT"WLLﬁ“‘GWGWGWQJUi“‘LNUN&ﬂTiﬂTEJIBUﬂTiﬂ‘-UGW’]u‘u’]‘U’]ﬂTa
‘Uﬂﬂﬂill‘VIﬁWﬂ?ﬂiuTUT@’]a‘lﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂiﬂﬂa]umﬂﬂﬂu‘luwuﬂ‘ﬂﬂ‘VVJGWLﬂiEN 3 Jandn

Tasmsiasuntas anmuandeumismaidiessndaduievessy uaziugamyu AnumaInatsyed
n1smigun1svesanItukasdnslunsnddudsiuie angnssunisuseimyiiuazaiunugua
(@15150u%) Wuegsfuarliiunuuiszuuguasnwivouina

35) UsgmApaamsidsuinsdanisihuinalugasusnlasldnguuneiFesansnisléinuy
Ussnadangu e anslutifuveaiivesiinu auildiAndgmmdnun lugasiliinsoudsluss
Aanei3e 9297 .. 1960 Fsfinisldhuianasgrsnnauiuauna uasiinsanasedisnves
¥runmnalu the great artesian basin 1ug29d a.e. 1990 fifnswauildiiuiniaseiain uas
uilesiiosanagliinunld wardsguusanniuidefinianszanesiunanisdanisld iz
fluran13AIuA LazguaNiNe NI e warsudnisusuunuAsuutasssuy Tugaed
A.A. 1994-1995 Federal Government Industry Commission Taalinaud1dgdunisdnnis
ihumalidiunazldlanansenudedandon Tnstedulingrunevesusazsgiinsimunuag

v v [

aruldnsmIvaunsidunuInaegIntunn wazluliassgasmruArouLYAYR BN IUIAALAY

<9

(%
[

Sadmtedanistinuiaiaty Benin ‘Groundwater Management Unit' (GMU) Tuusiazuvsasiide
m19iuly 19U water management area; water control district; prescribed wells area:groundwater
management area {Wudu Ine GMUs agldimunveun aquifer WagaaumnIsUSsLazdnnIg

36) n1sldiuIanadesfinisveaugauarinuinsintilusy New South Wales fin1sfinds
Immmiumiﬁmmumﬂ%ﬁwLLazﬁQ%’mﬂamﬁ Department of Water wazin15u1udnnis
‘sustainable yield' inl#lumsfisuaUiinanisguilussawside Tnefmusiissduamudiu fo

'the social acceptable level of the impact of groundwater abstraction'

2.8 A15USEUBUaNINNISUSUNTIANISNSNEINSUIUIAaTluUssmAlngAunann1susuiG
ANNTTIUSLTAVEINS

AMNEHIULANUNIULENATTAE S I UL UADIUNITAUAIUNITUSHISIANISNSNEINS
uruinatulsemalneduussimaiimuindlunguglsuuagawsnsauiinisnuniuenasves
BIANITERUANATLALBLUZLLINIINTSANISTNUIAaTialY 3 T3 Aenisidinalulad ma‘dg‘ummim

o & [ 3 [ a
AWUU BAZNITNAIUNITETUUDIANITHATUINTNANT ANRNTINN 2-2

a ™ a a o o H o o
A919N 2-2 ﬂ']iL‘UiEJULV]EJUﬂ’]iUﬁ‘Vi’]i"\]@Iﬂ']iWinJr]ﬂiquq@qaIUUigLVlﬂlmﬂﬂUigﬂanﬂa

ANSUSWISANNS A15IANTITUIVING WANNISINNS
sensilseudisy wumnaUszmalng* Tuglsuuazawzn® UIWINBEING***

1) nMsilseuiisunisidmalulag

1.1) szuumsusediu | In1siduuusnassndinemans fnslduvudnasendinmans | dssuunsidwuuinass
fnaa nvaasnens | lunisusmsdanmsiiuinnai | Anwifnenintiunnng wag AfnAERSNGoUlgaUSTUY

(resource  assessment mﬁuﬁu@ié’mmzwgm amaaﬁfwmma wieldnuny gudeyatiednduls

system) foyatiednaulauazmaiima | muaunslithuina (decision support system)
msdaeslulglunisuims WieNITMIMEULEYNTUSINT
Samsthunmalufiudiase Inn1T
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A1519 2-2 MsiUSeuigunsUsSmsInn1snsnennsutumaludsenalneiuseavanna (#19)

srensidSeuliieu

N15USUISANNS
Ururnadsendlne*

N133ANIFUIVINNG
TuglsUuazawizn*

WANNISINNS
druanagIna***

1.2) MsUseiu
AMAINUIUIANG

(quality evaluation)

finsthuszihununmiuiaa
AN TUTUNTINUNY
MsInasIUIvING

fimsudszdununn
thuna wdafiansan
TunsNaunuNsInass
huaa

finshusginunanmmituea
1157015 TUNITINT WY
A159RETSUUIANA

1.3) NIAARINFATN
wastuieia
(aquifer monitoring)

fnsas9sEuUNISANANTEAU
LLaz@mmwﬁwmma WANTS
wauszvunInaUszautym
susudszananhlidoyadilsd
fliiganelunisAnwruseidiu
Usuad safe yield Way
msansumaauinia

fsguunsfnmuseaunay
Aumwiina eldlunis
W39 ieudy wazdndula
Tunsudmsdnnisunas
Yhurena

nntusaiielylunis

fnaulalun1susmsInnig
wnasiunnia

LILUUNTARMUTEAULAE
f

1.4) ssuugudeya
(database) Wagszuy
ansaumAgiAmans
(GIS)

fsvuugudeyagnnssalivel
“IBUUNEEI9N” é’]’mﬁu%gaﬁ
Aeatuathuma fiszuy
GREGIIVIGRRG R Y
gMNSIAINeT "HYGIS”
Uszgndldszuugiudeyauas
STUUAIAUNAYIAARS TN
Taonsisteyadifesnisan
SEUUgIUToYANN AT T LAY
WEPSHAUUSEUUANSAUMA
piimanideyaivinsiiase
AT UARINAMIE TLUUATTAUNA
gimanffudeyaideiiui
(spatial data) Fafuteyadnyn
wilaAulilussuuansauma
QilAans ueNINTFUUFIU
foyakeiu Faududoyaids
AMANYAY (non-spatial data)

q

Javinszuvansaumnaiimans
WazsrUURIUToLATIaNLULIN
P aa
Weldlusrmgnnssalineuane
fnmsweunsridhussugudoya
wazniede awrsadluly
Joyalalnends

o

ANIIEUU GIS HASITUUTU

W
Joyaneanuuunieldluny
gvnssdinenanty lngdauiv

l
v v
v o o
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Preface

Department of Groundwater Resources (DGR) assigned the Groundwater Resources
Institute (GWRI), Khon Kaen University (KKU) to compile the results of the groundwater
transfer study project, analyze, and evaluate the project of the DGR to the local
administrative organization (LAO) in the 3 pilot provinces. Because the DGR has carried out
the transfer of missions to LAOs in accordance with the action plan to decentralized to the
local government organizations, consisting of 5 missions, 8 activities namely, Mission 1:
Groundwater Drilling, Mission 2: Blow cleaning existing wells, mission 3: Deep well pump
maintenance, mission 4: collecting groundwater charges and mission 5: permitting the drilling
of a deep well with the top diameter of less than 4 inches (100 millimeters) and authorizing
the use of groundwater that is allowed the usage at no more than 10 cubic meters per day.
As for missions 1 - 3, the DGR has carried out the transfer of missions to local authorities
nationwide since 2009. Mission 4 and Mission 5 have also transferred the missions to the LAO
in the pilot areas of 3 provinces in 2011, namely Khon Kaen Province, Nakhon Ratchasima
Province, and Chiang Mai Province and must establish a mission transfer to every province
soon according to the decentralization plan for the LAO (No.3) 2017.

To enable the mission transfer to proceed efficiently and the LAO is able to
manage g¢roundwater in accordance with academic principles, comply with relevant
regulations including adhere to Groundwater Act 1977, therefore, prior to transferring the
groundwater charge mission, and permission to drill groundwater wells to LAO nationwide.
DGR has therefore conducted a study, monitoring, and evaluation of the decentralization of
LAO in the pilot areas of 3 provinces in order to determine the format of the transfer to suit
each LAQO, including transcribing lessons of mission transfer in 3 pilot areas in order to
support the LAO nationwide to be ready to receive and manage groundwater services in
place of the DGR in the future, this report therefore consists of groundwater management of
the DGR. The study reviews the process of transferring groundwater missions to local
government organizations and review of groundwater governance or management at the
international level. The results of the follow-up, analysis and evaluation of the groundwater
transfer mission to the local administrative organizations in the pilot provinces in 3 provinces,
including monitoring and evaluation of management systems, use of budgets, controlling
and supervising the implementation of the groundwater transfer mission of the LAO,
evaluating the satisfaction of users and the excellent result of transcribing lessons of mission
management model and make recommendations for policy, practices, regulations related
laws, appropriate forms of transferring groundwater missions to LAO each category

effectively to be used to transfer groundwater in the remaining areas in the future efficiently.
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Executive Summary

The study, analysis and monitoring of the groundwater transfer mission of the
Department of Groundwater Resources to the local administrative organization in the 3 pilot
provinces in preparation performance, user satisfaction. Including analysis of samples for
groundwater operations with excellent (best practice) in groundwater work, 5 missions, 8
activities in pilot areas Khon Kaen Province, Nakhon Ratchasima Province, and Chiang Mai
province. It was found that the local lack of preparation for the transfer of groundwater
missions while the Department of Groundwater Resources still has insufficient support for
mission transfers causing the performance results to be at a medium level but the
satisfaction with the operation of mission 4 and mission 5 regarding the supervision of
groundwater is considered moderate to very high because most are just documents.
Structure and mechanism in driving the transfer of groundwater missions to local authorities,
was not clearly developed. Lack of continuity of local personnel development, operating
manual, standard, training system, database development at the local level, lack of
groundwater governance network, lack of state-local work mechanism, and lack of
participation in groundwater management. This is because the important problem in
transferring the mission of the Department of Groundwater Resources is how to get people
to receive complete groundwater services. Therefore, have to create a collaborative system,
mission framework and responsible areas, both the department and local, by creating a
groundwater governance system together, must have a clear road map for transferring
missions together and continue to define projects and budgets. The department must
operate as a "mentor", must have a training program create knowledge for local authorities
to be able to prepare budgets and perform groundwater operations in accordance with
standards. Have support, track budget usage, which should have a working group at the
department and provincial level

In the matter of controlling groundwater business, the LAO has local social and
political context, so LAO can only do administrative work when applying for a license. Going
out to detect groundwater offenders is very difficult. And the local hydrogeologic knowledge
and information is not sufficient to consider allowing the drilling and use of water on its own.
The current job description is to serve as a service. Drill request - Request to use - Extension
license but in practice it is possible to help proactively promote groundwater law to the
people. But reducing crime or law enforcement must use law enforcement agencies at the
provincial level instead. Must use |IOT and E-service systems to reduce the cycle of
permission to reduce the time consume in the system. And to be under the supervision of
the academics of the department instead. In order to transfer the mission to every province,
the DGR must establish structure and personnel sufficiently to enter the supervision and

support of the local authorities continuously and thoroughly. Building tools for LAO alone
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and hoping to work well is impossible. Knowledge level interest in groundwater jobs of LAO
officials are different and cannot control the LAO technicians to be interested in
groundwater work like staff of the DGR. The DGR must have communication, continuous
training for local authorities to build knowledge of groundwater skills, such as training for
well care, plumbing maintenance, and groundwater system for agriculture, and Managed
Aquifer recharge (MAR). By must speed up the process of creating a manual and working
standard that is not too detailed and too complex. Designed especially for LAOs, especially
LAOs for participation from the beginning.

This adjustment "structure and personnel" roles, budget system, DGR and regional
office (the Bureau of Groundwater Resource Regional 1-12) support the task of transferring
missions is important tasks. The key to success is the future adaptation of the regional office
and the top executives of the DGR must be aware of the importance and promote this field
continuously and expand this work seriously. Establishing standards for groundwater services
and establishing the best practice is a matter that the DGR must "develop systems and
processes" cannot expect or wait for the LAO to create their own.

Information system development to control the groundwater abstraction is also
very important. For example, the E-service system will be transparent and fast. District
personnel must be ready to provide legal services, groundwater meter maintenance,
groundwater recharge, etc. By adhering to the principle that "service must be at the same
time with regulation" to build a "groundwater governance network" the DGR staff, LAO, well
drillers, and water users will have to be proceed and continued. It will create an efficient
groundwater management through IT systems and applications that must be made and used
as a communication tool in real working conditions, artesian well drillers play a very
important role in educating the public. Training "Drilling Technician®, control drilling
technician is a very important issue for the development and control of groundwater
operations. Developing a driller standard system, drillers registration, the mechanic as
“Groundwater governance" network to work locally. And finally, the knowledge base and
academic on groundwater is also very important. Especially the hydrogeological data and
groundwater potential in each sub-district, groundwater map, groundwater wells, current
groundwater use and water balance are very important for local groundwater management.
The DGR should promote a system to monitor groundwater levels and groundwater quality
of the sub-district, such as 1 sub-district, 1 groundwater monitoring station, using local

officials as a surveillance network and connect the data to the database system at DGR.
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Chapter 1

Introduction

1.1 Background

According to the Department of Groundwater Resources (DGR) carrying out an analytical
study project and monitor and evaluate the transfer of groundwater missions of the
Department of Groundwater Resources to local administrative organizations (LAOs) in pilot
provinces to study, analyze and evaluate the transfer of groundwater missions to local
government organizations in the 3 pilot provinces, namely, Chiang Mai, Nakhon Ratchasima
and Khon Kaen province. With the objective of studying, analyzing and evaluating the transfer
of groundwater missions to the local government organization in the pilot province and focus
on evaluating groundwater charge collection missions and requesting permission to drill
groundwater with the top diameter of less than 4 inches (100 millimeters) and requesting
permission to use groundwater at a volume of not more than 10 cubic meters per day. Monitor
and evaluate the management system for the use of the budget, control and supervise the
implementation of the ground water transfer mission of the local administrative organization.
Replicate lessons from excellent groundwater management mission model and recommend
guidelines for policies, procedures, and regulations related laws as well as an appropriate
model for transferring sroundwater missions to local administrative organizations efficiently.
By hiring a consultant which is a public university in 3 pilot areas, namely Chiang Mai Rajabhat
University Performed in the area of Chiang Mai, Khon Kaen University Performed in the Khon
Kaen province area, and Nakhon Ratchasima Rajabhat University operates in the area of
Nakhon Ratchasima province. Which the results of the study will be divided by 3 areas of pilot
provinces. To educate, analyze, and follow up and evaluate the transfer of groundwater
mission of the Department of Groundwater Resources to local administrative organizations in
the 3 pilot areas. When the objective is met the study report can be efficiently used.
Groundwater Resources Institute, Khon Kaen University, therefore proceeded to perform data
analysis and synthesis to summarize the study results from the report of the study results in
the 3 pilot areas above altogether and prepare an overall study report for the project to the
Department of Groundwater Resources. In order to use the research results in all 3 areas to

further maximize the benefits.
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1.2 Objectives

2.1 To compile the report of the study, analyze and follow up the evaluation of the
transfer of groundwater mission of the Department of Groundwater Resources to local
government organizations in the 3 pilot areas, namely area 1 Chiang Mai province, area 2
Nakhon Ratchasima province, area 3 Khon Kaen province. From the employment of
consultants to analyze, synthesis, and evaluation. Prepare a study report analyze and monitor
the evaluation of transferring the groundwater mission of the Department of Groundwater
Resources to a local government organization in a pilot province in the overall project image
as one.
2.2 To be able to present the study report, analyze and follow up the evaluation of the
transfer of groundwater mission of the Department of Groundwater Resources to the local
administrative organization in the pilot area in the overall project to the Office of the
Decentralization to the Local Government Organization Committee (ODOLC) and the
Groundwater Development Fund Committee to be utilized and as a way to transfer

groundwater missions to local administrative organizations nationwide.

1.3 Project operation

1.3.1 Gathering data from the study report analyze and follow up the evaluation of the
groundwater mission transfer of the Department of Groundwater Resources to local
government organizations in the 3 pilot areas, which are area 1 Chiang Mai province, area 2
Khon Kaen province, and the 3rd area Nakhon Ratchasima province which the Department of
Groundwater Resources hired consultants located in 3 pilot provinces to operate.

1.3.2 Analyze, synthesize, and evaluate the transfer of groundwater missions, 5 missions,
8 activities in 3 pilot areas, summarize the overall comparison of the 3 areas from the study
report data of the study project analyze and monitor the evaluation of transferring the
groundwater mission of the Department of Groundwater Resources to a local government
organization in a pilot province and prepare a study report by mission by focusing on the
purpose of collecting sroundwater charges and requesting permission to drill groundwater with
the top diameter of less than 4 inches (100 millimeters) and requesting permission to use
groundwater at a volume of not more than 10 cubic meters per day, according to types and
sizes of local government organizations in the overall project

1.3.3 Preparation of executive summary from the study report in item 1.3.2 in Thai and
English complete with electronic files

1.3.4 Analyze, synthesize, summarize, and replicate the lessons learned, the form of best
practice in groundwater management of local administrative organizations in the three pilot
areas, which are separated according to the type of local authorities, together with
recommendations for develop potential efficiency in public service in groundwater including

other obstacles by focusing on the groundwater charge collection mission and requesting
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permission to drill groundwater with the top diameter of less than 4 inches (100 millimeters)
and requesting permission to use groundwater at a volume of not more than 10 cubic meters
per day, based on data from the analytical study project And monitor and evaluate the transfer
of groundwater missions of the Department of Groundwater Resources to the local
administrative organization in 3 pilot provinces and prepare a summary report of lessons
learned in the project overview with suggestions.

1.3.5 Analyze, synthesize, make recommendations regarding g¢roundwater transfer
missions, operational guidelines, policies, procedures, laws, groundwater standards manual
monitoring and evaluation system and an appropriate form for the efficient transfer of
groundwater operations to each sub-district organization in the next phase efficiently. By
focusing on the groundwater charge collection mission and requesting permission to drill
groundwater with the top diameter of less than 4 inches (100 millimeters) and requesting
permission to use groundwater at a volume of not more than 10 cubic meters per day. As well
as preparing for the implementation of the action plan that defines the decentralization
process for the local government (No. 3) B.E. 2560 in the overall project
1.3.6 Analyze, synthesize, summarize the overall satisfaction assessment of the project from
the report of the satisfaction assessment results of the analysis study project and monitor and
evaluate the transfer of groundwater mission of the Department of Groundwater Resources to
the local government organization in 3 pilot provinces with suggestions

1.3.7 Organize a meeting to present the draft analysis report and summarize the study
results. Study, analysis and monitoring of the groundwater mission transfer of the Department
of Groundwater Resources to the local administrative organization in the pilot areas to those
involved within the Department of Groundwater Resources to receive recommendations.
There were 51 participants in the meeting on 14 February 2020 at Building 1, Meeting Room

1, Floor 8, Department of Groundwater Resources with names as listed in Annex C
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Chapter 2
Transfer of groundwater missions to LAO and guidelines for

groundwater operations obtained from document review

2.1 Principles of decentralization to local administrative organizations

The action plan defines decentralization procedures for local administrative
organizations (LAOs), with a focus on decentralization of powers to local administrative
organizations. Since the 1997 Constitution, although the constitution has changed many times
since the 1997 edition, however, the aim is to promote the people to be able to manage and
be self-reliant and to give independence to the local according to the principle of self-
government in accordance with the will of the local people still appear until the current
constitution (Constitution of the Kingdom of Thailand 2017). The local government
organization is independent in the formulation of government policies, administration,
personnel management, finance and have their own specific duties. In this regard, the
government is responsible for supervising local administrative organizations as necessary within

the legal framework. Including setting the vision for decentralization to local areas.

2.2 Mission transfer pattern

The transfer pattern is based on the general rules of the decentralization plan for local
administrative organizations. There are 3 types of transfers as follows

2.2.1 The mission of the local administrative organization to operate by itself is divided
into 3 types

(1) Tasks that local government organizations operate or produce public services
themselves

(2) Tasks that the local government organization performs in collaboration with
other local government organizations

(3) Task that the local government organization to carry out but the local
government organization may acquire services from the private sector, government agencies,
government agencies or other local administrative organizations.

2.2.2 Local government organizations work together with the government.

2.2.3 Mission that the government is still undertaking but the local government
organization can do it. The action plan specifies the transferred local government organization
and specify activities in 2 types which are "free choice type" and "duty" type. With the criteria
that which work is a matter of authorization and exercise of power including tasks related to
daily life of the people or basic necessities, local government organization, upon receipt of
transfer considered the responsibility of the local government organization that must continue

to operate. As a guarantee for arranging public services for the people.

+ Presented by Groundwater Resources Institute, Khon Kaen University 2-1



TN
E \ Department of Groundwater Resources Executive Summary Report of the Study, Analysis, and Evaluation of Groundwater Mission Transfer

e"x_ ; from Department of Groundwater Resources to Local Administrative Organizations in the Piloted Areas 3 Provinces

2.3 Groundwater missions to be transferred to local government organizations

The Department of Groundwater Resources has transferred the tasks according to the
action plan to determine the decentralization process to the local government organization
2008 (Version 2), consisting of 5 missions, 8 activities, of which are mission1 drilling
groundwater, including geological water survey, borehole testing fee, drilling wells with hand
pumps. Mission 2: develop the original wells to clean the groundwater well. Mission 3: Deep
well pump maintenance. Mission 4: groundwater usage charge. And mission 5: permission to
drill wells with the top diameter of less than 4 inches and authorize the use of permitted
groundwater use not more than 10 cubic meters per day

Tasks 1 - 3 The Department of Groundwater Resources has transferred the missions to
the local authorities nationwide since 2009. Mission 4 and Mission 5 have transferred to the
local sovernment organization pilot areas of 3 provinces in 2011, namely Khon Kaen Province,
Nakhon Ratchasima Province, and Chiang Mai province. And must proceed to the next phase

by transferring the mission to all 76 provinces.

2.4 Research Results on Groundwater Transfer Mission of the Department of
Groundwater Resources

Review of Groundwater Missions main documentation (Department of Groundwater
Resources, 2012) found that the process of transferring / accepting groundwater mission, DGR,
and LAOs requires coordination in carrying out activities in accordance with the transfer
mission. Therefore, preparation is essential to the DGR (as a transferor) and LAOs (as a
transferee) concurrently. Preparation for the transfer of groundwater missions for the
Department of Groundwater Resources is that the department has trained personnel of the
Department of Groundwater Resources, while the LAO has trained LAO executives and officials
in order to gain knowledge and understanding about the principles and reasons for the transfer
mission. Including the activities of groundwater missions that the Department of Groundwater
Resources will transfer to the local administrative organization which received good
cooperation and feedback. Demonstration of groundwater mission transfer activities from the
Department of Groundwater Resources to the LAO in the form of supervisory work in the
actual area at the LAO office in 3 pilot provinces, namely Nakhon Ratchasima, Khon Kaen
Province, and Chiang Mai, 40 areas foe each province. Which from following up the evaluation,
it ppears to have well received feedback. There is preparation for carrying out various activities
according to work groups in the groundwater system of the municipality / Subdistrict
Administrative Organization. From the study, it is found that this model of transfer of the
Department of Groundwater Resources Department's mission to the LAO, the Department of
Groundwater Resources and the LAO, should work together to better serve the people due to
the DGR and LAO each has expertise in different areas. If cooperation and collaboration can

be made, the transfer will be effective, and the people will receive the most benefit.
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Comparing the form of public groundwater services by government, local, and between state-

local cooperation, it is found that joint services should be provided (National-Local Integrative

Services). If done by either party, it will result in damage as summarized in Table 2-1.

Table 2-1 Comparison of groundwater service models by government, local and by

cooperation between government and local

Activity

Only government

(No transfer)

Only Local Administration
Organization
(Definite transfer)

Integration cooperation

Government-local

1. Services for
the public by
upholding
thorough
access to the

people

1) Incomplete because of
the extensive area
throughout the country

2) Very wasteful Because
the staff must be sent to
monitor the wells located in
the locality, both near and
far 200,000 - 300,000 ponds
every 3-4 months

3) No person responsible for
looking after the pond in

the area

1) There is insufficient
hydrogeologicaland
groundwater engineering skills
which prevent operations

2) Efficiency in Security and
standards based on hydrology,
geology is very low, which

may damage resources

1) Service thoroughly

2) able to develop technicians
and local administrators to
become officials and local
groundwater officials, thus not
wasting resources

3) able to link to services and
techniques together

4) Sustainable

2.Management

for efficiency

1) can be classified as a
national system Difficult
because the care is not
thorough. (2) If it is to be
thorough, it has to be very
wasteful.

1) Cannot be organized into
systems because different
people do different taks

2) Each locality has different
hydrogeological characteristics,
which the locals do not
understand. Because it is a
high technology, it requires
the help of experts.

1) Create cooperation between
government and local which will
help to solve weaknesses of each
other but must establish a system

of working together to succeed.

3. Resources

that are used

If providing services and
taking care of thoroughly it
requires a lot of personnel
and budget.

Use the budget without
understanding the technical
principles, causing the

problem to not be solved

More efficient resource usage

4. Immediate

necessity

1) Approximately 200,000
wells that exist in possession
of the Department of
Groundwater Resources
Which is spread throughout
the country will be
enormously damaged

2) Many people lack water
for consumption and the
government is not awaqgre

of this information.

1) Approximately 100,000
wells that are currently under
the care of the local area are
not properly maintained,
resulting in enormous damage.
2) Knowing the scarcity of
oneself but unable to supply
water because of lack of

knowledge

1) If the government-local
cooperate it will allow existing
resources to be looked after in a
timely manner to prevent
damage.

2) able to alleviate the resource

shortage of people in the future
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Source: Final Report, Research findings on the model study project and pilot groundwater transfer mission
of the Department of Groundwater Resources to local administration organizations by Aacademic Service

Center, National Institute of Development Administration.

The form of a local service system and a government support system will be able to
provide people with groundwater thoroughly, safe, and correct according to rules and
procedures. Government and localities must abide by 2 laws as a guideline for operations
which are 1) Groundwater Act B.E. 2520 and 2) Act to define the plans and procedures for
decentralization to local government organizations in B.E. 2542. The study of the Department
of Groundwater Resources (2012) by the Academic Services Center, National Institute of
Development Administration has also provided suggestions regarding policies and guidelines
as follows:

2.4.1 Preparation of the Department of Groundwater Resources

1) Local groundwater business operation control

Authorization to (1) mayor / prime minister of Subdistrict Administration
Organization to act as "Groundwater Employee in the Area" and (2) Technician of the
municipality / Subdistrict Administrative Organization to work as "officers" by informing the
municipality / sub-district administrative organization to prepare personnel (executives, staff,
operators), responsible persons of the municipality / sub-district administrative organization in
groundwater operations to receive training under the course "Local Groundwater Staff" and
"Officer" course to develop knowledge and capability of the Mayor / Prime Minister of
Subdistrict Administration and groundwater practitioners of the municipality / Subdistrict
Administrative Organization to have sufficient knowledge and ability to perform duties as "Local
Groundwater Staff* and "officer" in the area of responsibility.

2) The delivery of groundwater wells to local areas for use. For this purpose, the
DGR has to prepare (1) prepare a public groundwater account and private groundwater wells
accounts which will be assigned to the local authority (2) for the benefit of efficient
management should inquire about the local public wells that are in possession and taken to
be listed as well.

(3) Prepare codes for groundwater wells to be systematically coordinated for
efficiency in coordination and management. (4) Establish a local database to support national
and local management in the future.

4) Establishment of the task Force on transferred task in order to prepare the DGR
and National Village and Urban Community Fund Office (N\VUCFO) for the transfer operation
in accordance with the national policy. This task force should consist of staff from the DGR,
NVUCFO, and Local Government Organization Committee (ODLOC) together with the Ministry

of Interior.
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2.4.2 Government-local groundwater action plan

The government -local groundwater action plan should be comprehensive at both
the government and local levels to be the same. For the government, the DGR, NVUCFO, and
ODLOC offices should have a joint plan. This plan was prepared and managed by the DGR.
The plan consists of (1) transfer operations plans to cover the country, the the DGR, NVUCFO,
and ODLOC should have a clear action plan for transferring (2) the annual action plan of the
municipality / sub-district administrative organization, and national online DGR has to organize
an online computer system to include action plans of every locality in the database. The
annual action plan of the municipality / sub-district administrative organization when in the
database of the DGR can be processed automatically which will be useful for NVUCFO and
DGR in tracking operations take care and help in various operations both in academic and local
management.

2.4.3 Standardization of Groundwater Service and Best Practice

(1) Development of groundwater service standards

Municipal groundwater standards for municipality / Subdistrict Administration
Organization Consisting of 4 standards including

Standards in Section 1. Standards of Sufficiency (Having enough drinking water)
using the criteria that people must have clean water for consumption 250 liters / person / day
throughout the year

Standards in section 2. Management standards by using criteria related to
management in various activities, namely (1) Municipality/ Sub-district Administrative
Organization personnel have knowledge and ability as a competent officer and groundwater
employees in the locality (2) establishing a public relations system and informing the public
(3) creating a groundwater action plan (4) publicizing (5) creating a groundwater history record
(6) ) Have a financial system and (7) have a system for parcel.

Standards in Section 3. Standards of Public service by using criteria related to
readiness to serve people according to the transferred mission which the municipality / sub-
district administrative organization must be ready for various activities which are (1)
Groundwater well permission to drill activity (2) Groundwater permission to use (3)
Groundwater charge collection activity (4) Public groundwater well drilling activity (5)
Maintenance activities for deep well pump (6) Activities for groundwater pond cleaning
development. For activities 1-3, it is an activity that involves groundwater operations. The
activities 4-6 are technical activities for groundwater.

Standards in Section 4. Field practice standards (Groundwater well maintenance)
using the criteria which all public wells must be inspected and supervised for at least 3 months
at a time.

(2) Creating the best practice and demonstration
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The development of Best practice has three objectives which are (1) to create
confidence in various service standards which is established to be practical and worthwhile (2)
for demonstration of groundwater services to nearby areas to study and observe, if desired (3)
In order to control the quality of work performed by the locality as being of high quality and
accepted by the academics, to create a best practice according to the groundwater system,
which is (1) Information and Administration Section (2) Permission to drill, use, and the
collection of charges of groundwater. (3) Groundwater supply / maintenance group (4)
Groundwater annual operation plan.

2.4.4 Developing a financial system to support transfers

(1) Transfer of income from fees and the cost of using groundwater for the local
area. Groundwater services to the public will generate income from fees in 3 activities, namely
(1) Permission to drill groundwater (Legal fee 500 baht) (2) Groundwater Permit of use activity
(Legal fee 500 baht) (3) Groundwater usage charges which users must pay at the rate stipulated
by law (Varies according to the type of groundwater use in each area)

(2) Establishing an online computer system to support. In this respect, the DGR
must develop online computer systemsn for the water users to be more convenient in making
payments via banks. If this online computer financial system wasn't developed it will cause
difficulties for the people.

2.4.5 Information System Development

In order to facilitate the provision of a national groundwater service system to be
convenient and fast, a management information system should be established to connect (1)
every locality with groundwater wells (2) NVUCFO and the DGR has daily service information
system that can be done on a computer system and record work results into the database
management system, underground water well registration, the state of groundwater wells,
which is updated every 3 months, manages a database showing the status and financial
movements of groundwater that link the NVUCFO, DGR, and ODLOC altogether. The operation
of NVUCFO, DGR, ODLOC, and local through this system.

2.4.6 Organization Structure Management

The Department of Groundwater Resources and NVUCFO must establish an
organizational structure to support this additional work. The workload that will arise from the
decentralization is clear: (1) Database of groundwater wells, NVUCFO, and LAO. (2)
Improvement of groundwater laws and procedures of NVUCFO, review of scope of duties, laws,
and regulations relating to the performance of positions "Local Groundwater Staff" and "
Officer" and plan the preparation to cover the methods and guidelines for groundwater
operations of the municipality / sub district administrative organization. (3) To transfer
knowledge to localities, NVUCFO must conduct training to prepare the municipality / sub-
district administrative organization and must arrange the course "Officer" and "Local

Groundwater staff" (4) Organize the municipality / sub-district administrative organization
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demonstration (Municipality / Sub-district Administrative Organization example in the
Groundwater transfer operation mission) in order to control the quality of services and help
with the study visit to exchange knowledge between localities, NVUCFO has to be responsible
to have 30-40 areas per province covering every district. (5) Supervision for all municipalities /
sub-district administrative organizations that have wells should be supervised to recommend
knowledge, help solve problems, take care of technical neatness at least once a year (6) Local
assistance, any areas with problems that the municipality / sub-district administrative
organization cannot solve the problem on their own. NVUCFO must send staff to help
immediately upon request. (7) Must provide technical assistance to detect water sources,
groundwater drilling, maintenance, and development of groundwater well cleaning as
requested. (8) Analyze and establish a supporting budget for maintenance / development of
cleaning groundwater wells. Including the budget of the DGR in the maintenance and filling
up the well before being delivered. (9) Send officers to join as a committee to control the
employment or to drill the groundwater in case of request (10) Hydrological research work for
improving water source data. Conservation and management of groundwater resources of the
nation to be up-to-date and (11) coordinating with the ODLOC and local.

From what was mentioned above, it can be seen that in the future, the responsibility
of the NVUCFO and DGR is enormous. From the workload that is combined with the large
amount of local, NVUCFO area 1 (Lampang), has 8 provinces that are responsible and has
approximately 823 municipalities. NVUCFO area 5 (Nakhon Ratchasima) has 4 provinces that
are responsible, but there is a total of 859 localities, etc. Due to the workload and the large
number of localities, it is necessary to organize the organizational structure to support 2 levels
which are

(1) At the level of NVUCFO, the area should have a section promoting local
groundwater resources. To implement the policy of the Department of Groundwater Resources
at the local level of the Department of Groundwater Resources support for operations for
LAO, including studying, analyzing, researching, and improving to develop groundwater systems
at a local level. To always be effective in development of grounfwater system, which every
locality within the NVUCFO egions has to receive supervision at least once a year. Establishing
an information system and a financial system for groundwater in the NVUCFO area so that
every local information system and the information system of the Department of Groundwater
Resources is linked to one system. Develop groundwater local personnel such as training
courses for officer and the local groundwater staff course at least 1 time per year.

(2) Department level should have a local groundwater resources promotion office.
In order to fulfill the mission of decentralizing the groundwater to LAO. Supports government
policy on providing gsroundwater for local use. And support local operations in procuring and
providing services to people in the area. As for the responsibility, has a primary duty to

coordinate the transfer of groundwater missions. To be in accordance with the policy of the
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Department of Groundwater Resources and government policies by (1) Establishing a local
groundwater resource policy, in accordance with government policy and Groundwater Act BC
2520 (2) Study, analysis, and research on local groundwater development and management
in order to efficiently procure and service local groundwater (3) Cooperate with the NVUCFO
to manage the transfer and proceed with the transfer of the mission to LAO is efficient. (4)
Supporting the NVUCFO in the training of local technicians, officers, and local groundwater
personnel (5) budgeting analysis to support the local groundwater resource plan both
maintenance / cleaning and covering and budget for well drilling groundwater (6) Analyze,
develop, implement local groundwater system information system (7) Monitor, evaluate,
support local groundwater operations and (8) other as assigned. These 2 levels of organizations
have an important duty which are (1) to promote and monitor the operation of local
groundwater throughout the country as mentioned above (2) Coordinate with the Bureau and
other departments both internal and external affiliation, so that each department can operate
according to their expertise to benefit the locality for parties or sections and bureau that
should have more in the organizational structure at both the district and department levels.
2.4.7 Public Organization

In addition to the restructuring of the Department of Groundwater Resources and
the Bureau of Groundwater Resources District, Department of Groundwater Resources can
consider establishing a public organization support groundwater jobs for the private and local
sectors which in the future will be an enormous amount to perform duties. 1) Develop
groundwater personnel to meet the needs of the country 2) Operate in the field of
groundwater drilling, maintenance, filling, etc. in order to achieve the correct standard 3)
Accepting work at the outsourcing of groundwater from government and local authorities 4)
Others specified by the government or the law. The establishment of a public organization
has the advantage of receiving outsource missions from government agencies more efficiently
than done by sovernment agencies. Resulting in the flexible and effective bureaucratic system.

2.4.8 National Groundwater Well Management

There are 2 types of wells that are outside the accounting system of the
Department of Groundwater Resources: (1) Public wells that are under the local responsibility.
(2) Artesian wells that have been excavated by government agencies and private sectors with
the understanding that no request is needed. The exact number is still unknown. But when
estimated from the local inquiry while studying, it is estimated that there are around 20-50
ponds in the area, all over the country should be around 200,000 wells. Both types of
groundwater wells are outside the accounting system of the Department of Groundwater
Resources find that these wells are not properly managed in accordance with technical
principles. It is also a violation of the law. Which in the future may cause damage to

groundwater. Therefore, the Department of Groundwater Resources as a government agency
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responsible for this matter according to the law has to bring these groundwater wells into the
correct management system.
2.4.9 Management of groundwater wells with a diameter of less than 4 inches

There are groundwater wells that are less than 4 inches in diameter, and many are
shallow wells, which without proper management can adversely affect the country's
groundwater resources. Therefore, the Department of Groundwater Resources should conduct
this study to find a way to manage. In addition, if there is a need to update the Ministry
announcement or the Groundwater Act B.E. 2520 studies are needed and revised to create
good system for the benefit of systematic management of groundwater well in the future.

2.4.10 Preparation of an action plan, budget plan, and manpower plan

The local groundwater mission is an integrated system that requires cooperation
from many parties, such as (1) at the central level requires coordination between Department
of Groundwater Resources, Budget Bureau, the Office of the Civil Service Commission (OCSQC),
the Office of the Public Sector Development Commission (OPDC), the Office of the National
Economic and Social Development Council (NESDC), the Department of Local Administration,
and the Office of the Decentralization to the Local Government Organization Committee
(ODLOQ). 2) At the level of the NVUCFO, it requires cooperation from the municipalities and
the sub-district administrative organizations in each NVUCFO area. In addition, there is the
need to coordinate with the Provincial Administrative Organizations (PAO) and the Provincial
Offices for Natural Resources and Environment (PONRE).

Therefore, in order to effectively operate missions, both the NVUCFO areas and
the Department of Groundwater Resources should create a joint action plan in accordance
with the operational plan of ODLOC and Budget Bureau.

2.4.11 Additional issues that should be studied

For the system development to proceed efficiently, the Department of
Groundwater Resources should conduct additional research in the following dimensions:
economics; groundwater management; hydrological and groundwater techniques; businesses
of groundwater resources, operations research, and groundwater laws.

2.4.12 Information System

Due to the complications of the transfer mission in both the steps and the process
of operating a groundwater business, it is, therefore, necessary to increase the knowledge base
of the officers of the of Department of Groundwater Resources, the Provincial Office for Natural
Resources and Environment, and the Local Administrative Organizations to gain knowledge
and an understanding of the correct groundwater technical information and to operate
missions with the same methods and at the same standards. Therefore, a database for
groundwater resource management has been compiled and the information system for
groundwater resource management has been established and separated into 2 systems as

follows:
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1) Groundwater Management Information System (G-MIS) is a system that gathers
and provides geo-informatics. It shows results as a map, which consists of a database of
groundwater wells and hydrology that are important to groundwater missions.

2) Groundwater Control and Licensing (GCL) is a system used to manage various
permission documents (i.e., managing requests for permission and obtaining groundwater
analysis results, database of groundwater entrepreneurs, an office groundwater database, a
revenue collection database, and invoices).

In addition, there is a training program to transfer knowledge and raise awareness of
sustainable conservation and restoration of local groundwater resources by conducting field
visits to transfer knowledge, by conducting trainings, and by monitoring the use of the
information system of the Local Government Organizations in the 3 piloted provinces of
Nakhon Ratchasima, Khon Kaen and Chiang Mai with a total of 767 LAOs. A server development
plan has been designed for geographic information systems, hydrology, geroundwater
management, and for groundwater business control systems with the purpose of supporting
the transfer of groundwater missions to the LOAs nationwide and supporting remote Assistant

e-Learning systems and Call Center to support the transfer mission to LAO.

2.5 Control mechanism standards, supervising groundwater business, and efficient
groundwater management

The system of control mechanism standards, which is used to supervise the
groundwater business, has been developed in Thailand over a long time period. The main
framework of these standards has been enacted into many laws. In support of operations at
that area level, the Department of Groundwater Resources has adjusted the central
organization and has greatly created a system to prepare the provincial and local authorities.
However, law enforcement and efficient operations are still important issues since the
mechanism for promoting the quantity and quality of personnel at the provincial and budget
are important.

In the context of the decentralization of groundwater management standards in
Thailand, the key issue, which is a problem of the transfer mission in local activities in every
mission, is that the missions are implemented without local operational standards. Some
localities operate very well, while in contrast, some localities do just the opposite, causing the
overall performance to be ineffective. This is because local management depends on the
attention of local administrators, politics, and popularity and lack central, lack of ongoing
motivation, including a database, processes, personnel, tools, and a consistent tracking system.
Groundwater missions, consisting of 5 missions and 8 activities, with standard framework as
suggested in the report of the Department of Groundwater Resources (2012), but it is not being

used for evaluation and improvement.
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2.6 Groundwater Management in Thailand
2.6.1 Development of the Groundwater Management System

Thailand has a main organization for groundwater management that is the
Department of Groundwater Resources (DGR), which has a long history of continuous
development began with the groundwater exploration and development project in 1954 by
the former Department of Mines, the Royal Irrigation Department, and the Department of
Health, together with the STEM (Special Technical Economic Mission), which was a United
States assistance project. Later in the year of 2002, the government had a policy to reform the
bureaucratic system of all ministries and departments to help make the bureaucratic system
become an effective mechanism and tool by strengthening the capacity of the country in
global competition, creating transparency in civil service practices, and manifesting a new
culture in the industry. Therefore, the Groundwater Division of the Department of Mineral
Resources was promoted to be the Department of Groundwater Resources and there was the
act of transferring the powers and duties of the Department of Groundwater Resources to the
newly established Ministry of Natural Resources and Environment on 3 October 2002.
Currently, the Department of Groundwater Resources, which is under the Ministry of Natural
Resources and Environment, has the following main missions: 1) suggesting policies, laws, rules,
regulations, set standards, as well as making administration plans for integrated groundwater
resource management for groundwater areas/ groundwater basins throughout the country; 2)
explore estimate the potential, enhancing information technology to be able to manage
sustainable groundwater resource through public participation 3) developing organizations,
personnel, and technology, as well as transferring groundwater resources to provide unified
and sustainable management.

The current groundwater supervision and management system is mainly under the
Ministry of Natural Resources and Environment. The Department of Groundwater Resources
jointly works with local agencies, namely the Provincial Office for Natural Resources and
Environment (PONRE) with the Groundwater Department under the Water Resources section
in charge of the management of groundwater in each province (supervises groundwater
business operations according to the groundwater laws and the tap water businesses) conducts
groundwater business operations under the Groundwater Act B.E. 2520 together with the

Groundwater Resources Offices in 12 districts.

According to the decentralization policy, the Department of Groundwater
Resources has carried out the transfer of missions to the local administrative organizations in
accordance with the action plan on the decentralization of procedures to the local

government organizations 2008 (Issue 2), consisting of 5 missions or 8 activities as follows:
Mission 1: Drilling sroundwater

1.1 Surveying geological water resources
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1.2 Charge for borehole test

1.3 Drilling wells and installing hand pumps
Mission 2: Developing and cleaning of the existing wells
Mission 3: Maintaining deep well pumps
Mission 4: Collecting groundwater fees

Mission 5: Granting permission to drill wells with the top diameter of less than 4 inches
(100 millimeters) and authorization to use groundwater at a rate of not more
than 10 cubic meters per day.

2.6.2 Laws and Regulations Related to Groundwater Resource Management

Since 1963, Thailand has been enforcing a policy to regulate the use of
groundwater. The reason for this is that since 1955, the groundwater exploration project in the
Northeastern region has been continuously implemented to solve drought problems. After
Thailand began using the National Economic and Social Development Plan Issue 1 (1961-1966),
which is @ master plan for national development, the demand for water consumption for
agriculture and industry has expanded rapidly. Although the Metropolitan Waterworks
Authority was established as a state enterprise in 1967 in order to effectively provide a
sufficient water supply for consumption in Bangkok, Nonthaburi, Thon Buri, and Samut Prakan
for economic and social development, it appeared that the population, urban communities,
and industrial sectors were expanding so rapidly that the Metropolitan Waterworks Authority
unable to expand its services to the urban and industrial sectors. Consequently, these sectors
had to procure water for their consumption by drilling large numbers of groundwater wells.
Subsequently, the government promulgated the groundwater Act of 2520 B.E. to control
groundwater drilling and groundwater usage, in order to ensure the proper drainage into
groundwater sources according to academic standards, and to provide protection from
groundwater shortages or damage because this problem could cause damage to groundwater
resources or cause the environment to become toxic or harmful to public assets or to human
health.

The reasons for enacting the Groundwater Act 2520 B.E. were because the
groundwater was being used widely and the need for it tend to increase in the future. However,
the usage has not been controlled to be technically correct to the extent that it appears that
some groundwater resources are scarce or have been damasged. If these conditions continue,
it may damage national resources, cause the environment to become poisoned, or maybe
harmful to property or to the public health. Therefore, there should be appropriate preventive

measures to benefit the nation and the people.
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The essence of the Groundwater Act 2520 B.E. is that it is a law that has been
designated for groundwater areas, drilling groundwater, groundwater usage and conservation.
It is carried out by considering the conservation of natural resources, the impact or damage
caused by drilling for groundwater, and the benefits that the public will receive from such
activities. Moreover, ‘Groundwater’ is defined as underground water formed in the layer of
soil, gravel, sand, or rock that is deeper than the surface depth specified by the Minister.
However, it cannot specify a depth of less than ten meters, and the term, "Groundwater
Business", means drilling groundwater, using groundwater, or draining water into groundwater

wells.
2.6.3 The Monitoring of the Groundwater Management System

According to the bureaucratic reform in 2002, the Department of Groundwater
Resources was established to be the main organization in managing groundwater resources in
the country. There was a department controlling groundwater operations to manage
groundwater operations in Bangkok and its surrounding 7 provinces and in 69 provinces
nationwide. Later, in order to provide the government services to control and supervise the
operation of the groundwater business according to the Groundwater Act 2520 B.E., iincluding
providing information, technical consulting for groundwater control, permitting groundwater
drilling and usage, and draining groundwater efficiently, the Bureau of Groundwater Control
was consequently established from the Groundwater Business Control Department in
accordance with the order of the Ministry of Natural Resources and Environment no. 268/2546
on 25 September 2003. It consisted of 9 administrative divisions: Revenue Collection,
Inspection, Licensing, the Groundwater Development Fund, Information, Administration,

General Administration, and lastly, the 75 Provincial Groundwater Resources divisions.

2.7 Study of Groundwater Resource Management in Foreign Countries

Groundwater is the main source of water in many regions around the world, such as
Europe, Asia, the Middle East, America, and Africa. Examples of studies are summarized from
the International Water Management Institute study (Closas and Molle, 2016), which examines
the development of groundwater governance, the laws on groundwater charges, and the
decentralization of groundwater management in various areas around the world. The study
team chose to review the case studies of various countries, which have had good management
practices for long periods of time, namely Denmark, France, Spain, the United States, China,

and Australia.

It was found that the major problem in every country had been that the use of
groundwater is over-balanced, and that it is difficult to control the drilling of groundwater.

Every country has enacted laws to appropriately manasge its sroundwater in relation to various
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situations, and the laws have gradually evolved. The distribution of power has been assigned
to local areas. In some countries, groundwater management and administration divisions are
defined as separate units from the administrative divisions. Some interesting cases can be

summarized as follows:

1) Groundwater licenses can expire and be renewed. However, the state can cancel
usage in cases, that the usage caused a serious effect on the environment. The municipality
will renew the license by inspecting the wells and by applying regulations related to well
construction and maintenance. (The well drilling company must be certified by the Ministry of
Environment to ensure that the borehole is registered and entered in the national database.)
Most municipalities have some power to grant a license for using groundwater. For example,
in Denmark, the license is for using about 1,000 cubic meters per hectare per year for wells,
but this amount can be lowered if the surrounding area is affected by decreases in the levels
of groundwater. In addition, the license also determines the maximum pumping volume per

hour (in cubic meters/ hour)

2) In most countries, farmers must report the amount of water being pumped every year
to the municipality. Requesting a new or renewed license requires the installation of a water
meter. For agricultural use, the municipality will carry out regular control with farms. However,
the monitoring is conducted with a positive attitude because the municipality tries to talk to

water users and consult with them instead of sending inspectors.

3) The use of groundwater is controlled by water laws. This law stipulates that
groundwater should be distributed according to water balance under the idea of ‘Sustainable
Yield’. The use of water must not exceed the added amount of groundwater. Sustainable yield

is assessed throughout the country.

4) There is supervision and prevention of groundwater at the Ministry level with the
establishment of the Ministry of Environment to legislate the establishment of regional
agencies and to formulate a strategic plan for regional groundwater management by granting
the county the right to allocate water. In addition, when affected by surface water flows, the
county can change the minimum water flow values in rivers and streams (Environmental flow)
and establish new water rights. Moreover, the county must designate those areas in which the
groundwater must be monitored and must also grade the areas with priorities ranging from

high to low.

5) The development of an action plan for groundwater basins is very important, and it
is a requirement of the Water Act, which states that each locality must determine the areas
that are sensitive to pollution, as well as those areas in which additional measures are

necessary for preventing pollutants from groundwater resources.
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6) In every country, missions which include water resource management and
groundwater usage rights are transferred. Based on this trend, groundwater protection has

shifted from being a national responsibility to becoming a local job.

7) Denmark has a mechanism to reduce the risk of water pollution arising from factors
related to the usage of agricultural land to groundwater, such as limiting pesticide use, reducing
the use of fertilizers, carrying out reforestation, and paying compensation to farmers. The state
can buy some land for agricultural purposes and designate it as a groundwater protection area.
In addition, Denmark, together with regional agencies, has formulated an action plan for
groundwater protection. A purchase or expropriation of this type must be done with the local

municipality.

8) The management structure is separated by different administrative levels and political
levels (countries/ counties/ municipalities). Hydrological consistency is carried out through
work-sharing between different levels in accordance with national laws and regulations. The
overall water resource management plans of the country and various local municipalities must
be determined, and institutions must work together to achieve the goals of these plans. The
local municipalities have tools or measures, such as canceling licenses or reducing license fees
for using groundwater, forcing the relocation of groundwater wells to suitable areas, and
encouraging farmers to make wetlands for reducing nitrate intake for which farmers receive

compensation, etc.

9) Sharp increases in water consumption can have an effect on the flow of rivers and
wetlands. There are efforts to develop a groundwater management plan, which greatly focuses
on the importance of protecting wetlands and sensitive areas. It has been noted that if
groundwater pumping has a negative impact on the declared sensitive areas, it will not be
allowed. The plan recommends lowering groundwater usage and pumping groundwater
directly into the rivers in order to increase the base flow and to control the groundwater usage
by setting maximum number of allowed drawdowns in order to prevent the effects of salty
groundwater intrusion and to reduce the reinforcing flow of surface water sources and

wetlands.

10) Regarding the water laws in France, there are rules for groundwater management,
which are based on 3 main tools: 1) regulations related to the registration of groundwater
wells and the control of the water pump volumes, 2) environmental taxation systems, and 3)
a set of mechanisms that prevent the use of groundwater during periods of water shortage.

11) Groundwater wells must be registered and have a water meter installed. The
regulation applies to wells that are deeper than specified depth (10 meters in France for any
usage). Public health laws require wells to be registered in protected areas of drinking water
sources. Groundwater wells for personal waterworks, which are limited to less than 1,000 cubic

meters per year of pumping, must be registered as groundwater wells at the municipality level.
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For requests to use more than 10,000 cubic meters of water per year, the owners of those
wells and the amount of groundwater usage must be licensed. Owners of wells with a size of
more than 200,000 cubic meters per year are required to submit an EIA study when submitting

a request to the district authority.

12) In France, even the act of none-declaration of well will result in fines of up to 15,000
euros, which means that many groundwater wells are registered before they are drilled. Only
about 5 to 10 percent of the wells are registered, which is due to a lack of human resources
to carry out state supervision, as well as a lack of awareness on the part of users. Therefore,
the effectiveness of this regulation also depends on the users and how well they utilize the

principles of self-control.

13) The government can also announce areas where drilling has been banned (Resource
Conservation Areas) or where the groundwater usage is limited (Resource Preservation Areas).
In critical or sensitive areas, new groundwater wells are not allowed, or they must, at least, be
approved by the Chief District Officer. Also, the well owners must submit the results of the
environmental impact study prior to the usage (for wells that use more than 8 cubic meters
per hour of water). All wells must have a meter installed, and for those, who pump more
than 10,000 cubic meters of water per year, they must show the volume of water being used
to the Water Authority in order for an environmental tax to be calculated. In addition,
groundwater drilling companies must be supervised and registered in order to control their

operations.

14) The use of environmental taxes according to the Water Law 2006, aims to reduce

the use of groundwater in the groundwater ‘allocation area'.

15) The government can still determine the amount of water consumption (announced
by Chief District Officer). Water pumping may be restricted or banned for specified periods,
depending on changes in groundwater levels. Different groundwater levels are determined by
water laws to monitor water level changes as follows: Surveillance level, Warning level, Critical
level, and the Severely Critical level. The government can also announce the total volume
that is allowed to be pumped based on Aquifer and can allocate water for usage. It is
determined based on the Piezometric Head level as recorded, and in some cases, the
groundwater model is used. The allowed amount of water will be allocated individually via
the quota (normally in relation to the needs for consumption or the irrigated areas). For the
case of a Beifer Aquifer, farmers may be allowed to use some of the remaining groundwater

from this year for next year.

16) At the local level, there is a tool used in managing groundwater. The objective is to
balance the use of groundwater resources among groundwater users. It was signed for 5 years

between all stakeholders (governors, local authorities, municipalities and trade unions, etc.).
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With this contract, all parties are committed to conduct studies and to take the necessary

actions to balance the groundwater management system.

17) In Spain, a new law changed the water rights regime from private rights to public
rights, including aquifers. These were declared to be 'Public Property' with the government
managing and controlling the use of groundwater through the rights for all users (except for
those water wells that usageto rate is less than 7,000 cubic meters / year). The rights were
issued by the Watershed Committee. The original purpose of the law was to keep all
groundwater rights at the same level by changing the rights of groundwater wells used in the

past.

18) The motive for registering the rights to groundwater wells in the Registry of Public
Waters is based on the 'administrative protection' granted by the government, which lasts as

long as the license remains (renewable after 75 years).

19) Conflicts are increasing with respect to decentralization and power management
between the Watershed Committee on behalf of the central government and the new regional
government, which is independently cathering. It arose after 40 years of centralized
dictatorship, provoking conflicts between water users and the state. The mission of the state
water management center (water policies and infrastructure driven by more supply) is called
‘Hydrological Unity', which exists between the regions in Spain and is included in the National
Hydrology Program (Water Plan), which was drafted in 2001 due to political differences and

which caused political conflicts between the autonomous communities.

20) In the United States, there are many systems for managing groundwater usage
according to the laws of each state. They are divided into Open Access, Absolute Ownership,
Reasonable Use, Correlative Rights, and Government Control Extraction. Groundwater
management is different in the United States based on the level of government control over
the water users. Each state has rights, has various groundwater management systems, and uses

different legal systems to manage groundwater.

21) According to the effects of severe drought in Texas in 1910 and 1917, voters from
the state of Texas approved amendments to the Constitution of the State of Texas in 1910. It
stated that the conservation of state natural resources is a public right and a duty of the state
(Welles, 2013). Most of these powers would later be changed to become new powers that
local organizations created in 1949 to manage and conserve local groundwater called

‘Groundwater Conservation District (GCDs)’ in order to avoid centralized control.

22) Regarding the use of Groundwater Conservation District (GCDs) as ground units for
groundwater management and supervision according to the laws of Texas in 1949, various
groundwater conservation areas were gradually established, such as The High Plains
Underground Water Conservation District (HPUWCD), which was established in 1951 by 13
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southern high plains counties based on the Underground Water Conservations Districts Act
announced by the Texas legislature in 1949. By using approximately 13,000 center pivots of
water, there is irrigation with large amounts of groundwater in this area, which had a total
volume of approximately 4.5 billion cubic meters per year in 2010 (Oliver 2011). Therefore,

the legal measures of this district are highly serious.

23) There are regulations for drilling and groundwater usage, with the state authorizing
and determining the amount of water usage. In addition, they report wells and groundwater
well drilling results, install meters, and pay for groundwater usage with the exception of those
wells in which groundwater is used at less than 25,000 gallons (or 94.6 cubic meters) per day.
The owner of those wells will have to make an annual report. District officials have the power
to inspect, monitor violations, and mete out punishments through court proceedings, which

result in the owners having to make adjustments or being ordered to close the wells.

24) Aquifer management carried out by many organizations and departments, which are
in overlapping areas. The management is not in the exact boundary of the groundwater layer,
such as the Edwards Aquifer because it covers only the main recharge area and artesian zone

but does not include the drainage area.

25) In some cases, when a lot of water is being used, special groundwater management
agencies may be set up, such as The Edwards Aquifer Authority (EAA), which was separated
from the Edwards Underground Water District (established in 1959), due to overbalanced
groundwater usage (Over-Abstraction) contributing to an impact on the ecosystems that
depended on the springs. This prompted environmental organizations to establish the Edwards
Aquifer Authority and to enact the Edwards Aquifer Authority Act (the EAA Act). This law
requires groundwater usage of no more than 450,000 acre-feet per year. Meters were installed
at the wells, and there were rules and regulations during the dry years (Drought-time
restrictions). The Edwards Aquifer Water Resource Management Authority was established to
replace the Edwards Underground Water District, but groundwater control was opposed by

farmers who use water.

26) The decentralization of the GCDs caused problems in the control of local
groundwater usage, political participation, conflicts, and investigations (affected popularity).
The local benefits focused on pumping large amounts of groundwater (unsustainable) and on
the economic benefits. The law has been weakly implemented in a system that is still user-
friendly, and there are doubts about state interventions in the future. The GCD has few
regulators and lacks law enforcement capabilities. They have limited technical capabilities and

also, lack of resources.

27) In China, the state promotes the reduction of financial costs for the development of

irrigation systems and management from the central government that affects the management
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of local resources. The strategic direction of the government changed from extensive water
source development to management, with an emphasis being placed on water-saving irrigation

technology to increase the modernization and the efficiency of water usage.

28) China's water law 2002, stated that “Water resources must be owned by the state
and the State Council will use ownership of water resources on behalf of the state at the level
of principle. Water should be managed at the basin level. In addition, it should have
management and plans for the river basin. Planning and water allocations should be based
on quotas.” It also stated that "People, who use water in the Water Project, will have to pay
water fees" and that "The state must take strict economic measures on water usage; promote
water saving measures seriously; disseminate new technologies and techniques; conserve
water; develop industries, agriculture and service industries; and create a water conservation
society among the important orders in the year 2005.” Regulations regarding license
management, withdrawal of license, and the collection of water resource fees have

strengthened the licensing process and pricing mechanism.

29) The groundwater well drilling industry in some districts have been gradually
controlled. Although in the early 1980s, "There were a number of household operators that
specialized in drilling to compete with government drilling," so the local administrators issued
regulations to permit and train all of those companies that would install drilling platforms, for

example, in Shanxi region.

30) The use of groundwater is under the approval of the Ministry of Water Resources
and agencies at the provincial and municipal levels. However, in reality, this practice has just
begun. The legal basis for controlling groundwater pumping is the 'Northwest China Water
License of the Year 2006 in Mingin County in Beijing. The fees and water resources
management regulations came from the Water Law of the Year 2002. Licenses are issued, but
with limited knowledge of groundwater resources. In 2010, in the Mingin Oasis in northern
central China, it was found that 10,000 wells had been registered, and the pumping volume,
which was allowed, was, in fact, double that of the estimated groundwater. Licenses for water
usage should be issued based on all water allocations at the provincial level by the Ministry
of Water Resources. These quotas were allocated to the provinces that had responded to
China's central policy, according to the 12th Five-Year Plan (2011-2015), which required a total
of 635 billion cubic meters of water to be pumped in 2015 and 670 billion cubic meters in
2020.

31) Water resources management in China has 6 levels according to China bureaucratic
system. The structure is chaired by the Ministry of Water Resources. The operating agencies
are part of the bureaucratic system at the provincial, district, and city levels. The Chinese
bureaucratic system has many employees in the Ministry of Water Resources and other water

organizations. The water bureaus of the counties have to increase their budgets through
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taxation. Kendy, et al. (2003) found that the budget for Luanheng County was enough to fund

the Bureau. However, that budget could not be used to conserve water throughout the county.

32) Separation of the ministerial roles and a lack of cooperation has increased conflicts
in the control of groundwater management systems (There are 5 ministries that are involved
in the allocation of groundwater resources.). Water resource management was separated inside
the Ministry. The Ministry of Land and Resources had the official authority to manage
groundwater until the year 2003. Before this new assigcnment, the Ministry of Water Resources
had been responsible for controlling groundwater and pumping groundwater. The allocation
of groundwater according to the watershed plan should be maintained by the Department of
Lands and Mineral Resources. This department did not have groundwater specialists at the
county level. Therefore, the procurement and allocation plans were not very consistent with
the reality of the situations. This may be the reason for the lack of relevant and accurate
information and the gap between the predictions about groundwater usage of Ministry of
Groundwater and the reality of the groundwater situation. Ministry of Housing (Established in
2008) stipulated that the use of groundwater in Beijing and Shanghai should be banned. This
decentralization at the central level would be reduced to the provincial and municipal levels
and local governments had authority over various departments, and able to build confidence

in cooperation.

33) Solving problems has led to solving the reduction of groundwater, includes large
water diversion projects from the south to the north at 28 billion cubic meters per year (when
they are completed in 2020) from the surface of the Yangtze River to the plains in the north
of China for Beijing and Tianjin (which have 50 million residents) in order to reduce the overuse
of groundwater (Groundwater usage in the northern plains of China is around 18 billion cubic
meters per year.). Beijing also uses 6 emergency wells, which began supplying groundwater to
the city during the long dry season during the years from 1999 to 2006. This has led to an
unsustainable situation for regional groundwater resources affecting river water discharge.
Moreover, this has caused private wells to dry out and for the ground to subside (to about 0.1
meters in an area of more than 3,000 square kilometers) and the groundwater level has

decreased by more than 20 meters, covering an area of 1,100 square kilometers.

34) China engages its citizens in community participation in various ways. Government
ruling, marketing, mechanisms for managing groundwater, and strong local power structures
still exist. Different level of control of institutional managemen in the 1960s and 1970s, most
wells were funded by the village committees. Over the last two decades, most wells have
been a result of individual or overall investments. Change was stimulated by reducing the
financial capability of the public institutions. Farmers suffered from water shortages and faced
a decline of the productivity of public artesian wells which were poorly maintained due to

changes in the political environment, which included government credits and subsidies. A
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variety of institutional preparations and property rights, including the formation of village
committees to supervise the public wells and to provide funds for a system to maintain the
artesian wells.

35) Australia initially managed groundwater using the water usage rights of English law,
which meant that the water rights belonged to the landowners. This caused very serious
problems during the drought in Victoria in the 1960s, sroundwater was being overused to such
an extent that it lost its balance. Consequently, in the 1990s, there was a dramatic reduction
of groundwater in the great artesian basin in 1990, where groundwater was considerably being
developed and overused due to the drilling of fountains. It became even more severe when
the management power was distributed to the various states which resulted in them failing to
properly control and/or take care of the groundwater resources. The Federal Government
Industry Commission began to focus on sustainable groundwater management and
environmental impact during 1994-1995, changes started to be made to the system by
enforcing the laws of each state to impose and enforce strict control of groundwater usage.
Each state determined the scope of the groundwater basin and set up a groundwater
management unit called, the 'Groundwater Management Unit' (GMU). Each location had a
different name, such as the Water Management Area; the Water Control District; the Prescribed
Wells Area; and the Groundwater Management Area, etc. GMUs used aquifers scope

management and their management scope.

36) Groundwater usage requires permission and installation of water meters in the
Australian state of New South Wales. Telemeters were installed to monitor water usage and
to send the data to the Department of Water. Moreover, in Australia, the 'sustainable yield'
principle is used to determine the amount of water to pump. The sustainability level is

determined by 'the socially acceptable level of the impact of groundwater abstraction'.

2.8 A Comparison of Groundwater Resource Management in Thailand with International

Management Principles

The working team reviewed documents related to groundwater resources management
in Thailand and compared situations with those in developed countries in Europe and America.
In addition, documents from international organizations were reviewed and good groundwater
management was suggested in 3 dimensions: utilizing technology, carrying out the necessary

actions, and developing organizational systems and measures as shown in Table 2-2.
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Table 2-2: A Comparison of Groundwater Resources Management in Thailand and at the

International Level

The Items for

Comparison

Groundwater Management in
Thailand*

Groundwater
Management in Europe
and America**

International Groundwater

Management***

1) Technology comparison

1.1) Resource

Assessment System

A mathematical model is used in
groundwater management in
some areas, but still lack database
that can be used for decision-
making and for simulating results
to be used for Groundwater

management in real areas.

The mathematical model
is used to study the
groundwater potential
and groundwater
balance, as well as to
plan the control of

groundwater usage.

There is a system, which
utilizes a mathematical
model, is linked to the
decision support system, and
which is used for planning and

management.

1.2) Groundwater

Quality Evaluation

Groundwater quality issues are
considered in the groundwater

allocation plan.

Groundwater quality
issues are considered in
the groundwater

allocation plan.

Groundwater quality issues
are considered in the

groundwater allocation plan.

1.3) Monitoring the
Aquifers

There is a system to monitor the
levels and the quality of the
groundwater. However, in the
process of developing such a
system, budget problems were
encountered, which resulted in
meager amounts of data.
Therefore, the amount of the safe
yield could not be evaluated, and
groundwater resources were

unable to be properly managed.

quality of the
groundwater, which will
be used for the
following: carrying out
surveillance, giving
warnings, and making
decisions about
managing the

groundwater resources

Has level and quality of
groundwater monitoring
system for decision-making
about managing the

groundwater resources.

1.4) Database and
GIS

Has geographic information system
collecting data about groundwater
wells. There is a hydrogeological
geographic information system
"HYGIS" that uses a database and
geographic information system
together by pulling the required
information from the database to
analyze and display on the
geographic information system.
The data analyzed and displayed
with geographic information is a
spatial data, which is another set
of data stored in the geographic
information system. Separated
from the initial database which is

non-spatial data.

Create geographic
information system and a
database system
designed for use in
specific hydrology. It is
distributed in both the
database and the book
and can access the

information freely.

Establish GIS and database
systems designed for use in
specific hydrology. By data
storage Both surface water
and Groundwater in the same
system, such as the Arc Hydro
Groundwater database
system, is part of the
database and is managed by
geographic information
systems, allowing spatial data
and non-spatial data to be
stored in the same database.
(Geodatabase) and database
and GIS designed to support
data and use with
mathematical models for use
in administration and
anagement of groundwater

resources.
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Table 2-2 A Comparison of Groundwater Resources Management in Thailand and at the

International Level (con)

The Items for

Comparison

Groundwater Management in
Thailand*

Groundwater Management

in Europe and America**

International Groundwater

Management***

2) Necessary Actions Comparison

2.1) Preventing Side-
effects

There were studies and determining
the critical zone groundwater and
price measures and groundwater
laws to control the use of
groundwater in critical areas in 7
provinces. In other parts of the
country, there are studies on

saltwater areas in the northeast, areas

with potential for saltwater infiltration.

Water usage data was
collected and compared with
the amount of water that had
been used. Legal measures
and prices are enforced to
control the use of

groundwater.

There is a process to
manage resources to strike
a balance between the use
of groundwater resources
and the economic value of

the groundwater.

2.2) Resource
allocation

There is no concrete system for
groundwater resource allocation.

There is no concrete system
of groundwater resource
allocation, but it is latent in
the system of granting
groundwater for agriculture as
the last priority because the
groundwater is being greatly
used for agriculture.
Therefore, it needs to be

conserved for consumption.

There is a priority and value
order in economic for the
allocation of groundwater

resources.

2.3) pollution
control

No measures are taken to prevent
groundwater contamination from
toxic substances. However, studies
are being conducted in some areas
to create the risk map of
contamination and pollutants.
However, there are no clear
measures to prevent groundwater
contamination from toxic

substances.

Water quality is monitored.
Contamination is controlled,
and the contaminated areas

are rehabilitated.

Water quality is monitored,
and contamination is
controlled. Sources of
pollutants are spread out
so as not to be grouped
together, and the
contaminated areas are
rehabilitated.
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Table 2-2 A Comparison of Groundwater Resources Management in Thailand and at the

International Level (con)

The Items for

Comparison

Groundwater Management in
Thailand*

Groundwater Management

in Europe and America**

International Groundwater

Management***

3) The Development of organizational systems and measures

3.1) water rights

Groundwater resources have been
determined to belong to the state.
Water users must request
permission from the state to use
the water.

There are various forms of
water usage rights, such as
water, rights of the
landowners completely. The
rights belong to public, rights
belong to the state, Rights
belong to some states, for
example, but most of them
belong to the state. And
transferred to the local
organization that was created
to manage and conserve
groundwater at the local
level, called Groundwater
Conservation District (GCDs),
local authorities such as
districts or watershed

committees, etc.

The rights of water users
are determined on the
basis of management plans
that are associated with
water situation

3.2) regulatory

There are regulations for

There are regulations for

Stakeholders in each

to be more up to date. However,
the law enforcement process is still
ineffective and needs to be revised.

management in accordance
with the context of the area
and the volume of
groundwater usage by taking
into account the rights of the
landlord.

provision groundwater users, which the state | drillers and groundwater use, | locality can express their
is the licensor. And registering with the state authorizing it. opinions in order to
groundwater users but lacking And determine the amount of | formulate rules and
monitoring groundwater smuggling water use, install the meter regulations about
and usage of groundwater in certain | and pay for groundwater groundwater usage.
activities and some groundwater usage. With annual reports on
wells are exempt from registration wells and drilling reports. In
causing groundwater user records many countries, groundwater
to not be complete. wells are still being smuggled.
3.3) water The Groundwater Act was enacted There is a groundwater law There is a groundwater law
legislation in 2520 B.E. and has been amended | for groundwater resources for full resource

management. Consists of
the law requesting
permission to use water
and water use rights. The
dumping of wastewater into
the aquifers. Offender
penalties control of
groundwater wells
construction guidelines for
making river resource plans
or aquifers, combining
groundwater and surface
water use. Set up a

groundwater protection
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Table 2-2 A Comparison of Groundwater Resources Management in Thailand and at the

International Level (con)

The Items for
Comparison

Groundwater Management in
Thailand*

Groundwater Management

in Europe and America**

International Groundwater

Management***

and conservation area, set a
seminar between water
users and stakeholders to
manage together and
determine the level and
quality of groundwater

resources

3.4) Stakeholder

participation

No organizations of groundwater
users have been established.

The Groundwater resources
management planning that was
made by the government still lacks

the participation of stakeholders.

There are organizations of
groundwater users that
participate with the
government agencies that
manage groundwater
resources, and they engage in
the planning of the
management of groundwater

resources.

There are organizations of
groundwater users that
participate with those
government agencies that
manage the groundwater
resources, and they engage
in planning for groundwater

resources management.

3.5) awareness and
education

Knowledge of potential of
groundwater resources is provided
on groundwater maps and on
database systems throughout the

systems of networks.

Public relations campaigns
share knowledge about

groundwater conservation.

There are public relations
campaigns for groundwater
conservation and
information exchanges

between the stakeholders.

3.6) economic

instruments

A system for collecting
Groundwater fees was developed
by the state in order to generate
funding for managing groundwater
and to reduce the lavish usage of

groundwater.

Groundwater resources are
considered to be products.
Water trading and the
development of water
markets are on-going.

Groundwater resources are
considered to be products.
Water trading and the
development of water

markets are on-going.

Note: From * National Institute of Development Administration (2012), ** International Water Management
Institute (2016), and *** Foster and Kemper (2002-2004) in National Institute of Development

Administration (2012)
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Chapter 3
Analysis and Monitoring of the Groundwater Transfer Mission
of DGR for LAOs in Pilot Provinces

Analysis and follow-up of the transfer of groundwater mission of the Department of
Groundwater Resources (DGR) to the Local Administrative Organization (LAO) in 3 pilot
provinces namely Chiang Mai, Nakhon Ratchasima and Khon Kaen. The process of interviewing
the opinions of persons related to the results of the transfer of groundwater missions,
executive Department of Groundwater Resources , administrators of the Department of Local
Administration, administrators and operators of local government organizations by selecting
the representatives of the LAO for each province, who have trained in groundwater in the past
and spread the area according to the potential groundwater wells and the number of
groundwater wells. The research team has developed an interview form for the opinions of
people related to the transfer of groundwater missions to the LAQO regarding success, problems,
obstacles, and recommendations for groundwater transfer missions.

3.1 Executive interview results from the Department of Groundwater Resources

Interviews with executives of the Department of Groundwater Resources (DGR) for
understanding how to proceed in the past. Performance of the Department of Groundwater
Resources and development and management policy Groundwater resources and the
approach to decentralization of groundwater to the local area in the long run. The executives
of the Department of Groundwater Resources interviewed are the total of 4 people, including
2 Deputy Director-General of the Department of Groundwater Resources, Director of the
Groundwater Control Office and the director of the Groundwater Resources Office in each of
the 3 areas. The results of the interview can be summarized as follows:

3.1.1 Policies, goals, and needs for the transfer of groundwater missions to local
government organizations

The management of the Department of Groundwater Resources agrees with the
transfer of groundwater missions. The transfer of decentralization act to all local government
organizations but the mission should be transferred to the local administrative organization
that is ready and there is a need and consider the capacity of the local to suit the mission to
be transferred. Due to groundwater levels or continuous groundwater basins straddling large
areas and straddling many local authorities, there must be a central agency to look after the
overall picture.

Policy goals should have 3 dimensions. Legal , development, maintenance.
Operations must be in accordance with decentralization Act. Local transfers should be ready,
such as locales with assessment systems which the target already in accordance to the Act.

The issue of transfer criteria should be clear. There should be clarity about the use of

__-:';I Presented by Groundwater Resources Institute, Khon Kaen University 3-1



Department of Groundwater Resources Executive Summary Report of the Study, Analysis, and Evaluation of Groundwater Mission Transfer

from Department of Groundwater Resources to Local Administrative Organizations in the Piloted Areas, 3 Provinces

technology in reducing work steps. The goal is to solve drought with emphasis on good
management. Transfers must clearly allocate budgets. Should not be transferred to every
missio due to the limitations of the personnel of the local authorities. As for the department
should any policy need to be reviewed, what needs to be done, and permission to drill and
use groundwater below 4 inches. The department has a policy to transfer missions to local
provinces in all provinces within the year 63, which has a letter notifying the Sub-Committee
of Local Power Distribution and there may be 4 to 6 inch ponds being transferred to allow the
future pilot provinces in order to serve the people faster due to the locality being close to
the people but development of drilling permits using groundwater requires physical
groundwater knowledge which local may restrictions. Therefore, initially, the small pond was
transferred first. In order to prevent the consequences of the lack of knowledge which, if the
impact occurs, will be difficult to restore and has a high cost.
3.1.2 Supporting the transfer of groundwater missions to local government

organizations

Opinion towards the support of the transfer of groundwater missions to local
government organizations by the Department of Groundwater Resources divided into various
areas as follows

1) Structure

The executives of the Department of Groundwater Resources gave information
that the DGR structure remains unchanged, with no further increases. The important problem
is that they are in different ministries, and if they are to be resolved, improvement on the the
structure of the DGR and integrate with the Ministry of Interior need to be increased. By
focusing on the development of IT systems to help better procedures which is better than
increase people, but need to increase people tracking the groundwater offense.

2) Personnel

Executive Department of Groundwater Resources Give information that there are
not enough personnel because the old organizational culture is work on groundwater
development then changed the mission to a local mentor and train new personnel. The DGR
has many missions hence make it all difficult to achieve More manpower for the transfer
mission are needed.

3) Knowledge transfer regarding groundwater management, operation procedures

Executive Department of Groundwater Resources Providing information that
remains the same. Use the same part of the job that have been trained 3-4 years ago, which
was not a lot of training. When entering year 4, did not conduct training. Therefore, causing
discontinuity. Increasing knowledge in various fields is essential 1. Basic science 2. Basic law 3.
Basic technician, must be more serious about training, must arrange ongoing budgeting down
to local authorities, drillers, and village level officials.

4) Tools, equipment, and databases
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Executive Department of Groundwater Resources gave the opinion that the
department has a database for but most personnel may only use it intermittently or may not
be use it at all. Resulting in no record in the information system controlling the groundwater
operations. Therefore, must have the tools to support the use of information. and continuous
training for the use of database systems. If there is a one monitoring system in each dictrict,
with preliminary water quality measuring equipment.

5) Budget

Executive Department of Groundwater Resources commented that a budget for
the transfer support must be established with plans or arranging clear and continuous sections.
The budget for transferring was not allocated. The local authority was waiting for the budget.
Most budgets allocated to LAO are for other construction budgets. Different ways of thinking,
the local does not have a continuous budget plan for groundwater. Must have the Department
of Local Administration oversee the proper allocation of budget for groundwater budget.

6) Transfer process, monitoring, evaluation and improvement of the transfer
process

Executive Department of Groundwater Resources gave opinions that local
authorities had to create a new management mechanism that has cooperation of the LAO (or
provincial level that serves LAO) should have an evaluation mechanism with the LAO / CO.

7) Summary

Executives of the Department of Groundwater Resources see that the national
mission is within the framework. There is a management of the original department structure.
Technology transfer emphasizing training, control and inspection tools, application technology,
e-learning system, fee collection schedule, and there should be a joint evaluation between
the sub-district administrative office and DGR or the local administrative organization should
proceed with the transfer to the LAO that are ready..

3.1.3 External factors that affect the transfer of groundwater missions

Opinions about external factors affecting the transfer of groundwater missions to
local administrative organizations by the Department of Groundwater Resources divided into
various areas as follows

1) What external factors support the transfer of groundwater missions to the local
administrative organization? The management of the Department of Groundwater Resources
considers sustainability framework or SDG, a technological advancement that can reduce
workloads by creating applications that are faster and more transparent. The decentralization
policy is still delayed. The government budget to support is not enough. The decentralization
law that requires transfer first. The demand for quick services from the public. Some LAOs are
large-scale municipalities that are ready and want to get their mission because it relates to

groundwater usage fee.

| Presented by Groundwater Resources Institute, Khon Kaen University 3-3



Department of Groundwater Resources Executive Summary Report of the Study, Analysis, and Evaluation of Groundwater Mission Transfer

from Department of Groundwater Resources to Local Administrative Organizations in the Piloted Areas, 3 Provinces

2) What external factors are hindering the transfer of groundwater missions to local
government organizations and what are the solutions?

Executives of the Department of Groundwater Resources see that there is no
direction for separation the LAO that are ready to accept the process of transferring, the type
of transfer. The establishment of the NESDB, to oversee groundwater operations in the big
picture. The boundary is not clear. Senior executives or legislators still do not understand the
facts and the difficulty or the readiness of the locality whether ready or not but still the law
was issued to practice without clear processes or procedures, but difficult to solve. DGR has
to proceed according to the law. The LAO itself has a lot of missions and diverse but has few
personnel, lack of knowledge in groundwater must be solved by giving knowledge and ore
training ,and more importantly, people still do not understand groundwater laws which need
to be publicized more.

3.1.4 Concerns about the development and management of sustainable
groundwater relating to the transfer of various groundwater missions to the local
government organization

1) Groundwater drilling, The development of washing the original artesian well and
maintenance of deep well pump

The management of the Department of Groundwater Resources considers that
groundwater construction is not a problem. But there are problem in management of fiinance
of maintenance. Local people still lack knowledge, techniques, and skills regarding
groundwater development resulting in not wanting to have a plan for a groundwater well
drilling project. Currently, people still lack water. The budget was easier to build other projects.
If it is necessary to build a well, the department should be notifed first. Sometimes, the lack
of knowledge leads to a lack of standard of the wells. Contamination or poor well conditions
affecting the amount of water and water quality as well. Training should be provided for LAO
on a regular basis, for example, every year for both technicians and executives.

When the lack of follow-up, management information will disappear from the
system of small well and the shallow well is missing (data is lost). There must be IT systems
of both the DGR and authority used together. Permission has to come from DGR so LAO has
allocated revenue as appropriate. There must be a lot of publicity. Reduce the hassle of
requesting permission and another important element is the artesian drill that has to be
trained to be capable and virtuous.

2) Permission for drilling groundwater with a top diameter of less than 4 inches
(100 millimeters) and authorizing the permission to use groundwater. Allowed to use no more
than 10 cubic meters per day.

Administrators of the Department of Groundwater Resources sees that if the local
administrative organization has been working on groundwater development in Mission 1, then

become familiar and developed. Therefore, must continued commitment to the full
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obligations of the transfer of 3 provinces, there are quite a lot of problems, including the
Department of Groundwater Resources. That may not be closely monitored. Although DGR
has laws, practices and information systems supporting and tracking, but the locals still not
using it. The process of operation has many steps and involves many agencies, both local
authorities, sub-districts, according to the size of the well that the law transfers the mission
and adds speed, convenience, reduce costs to the public and reduce difficulty to landlords
and citizens as well by 2020, when having to transfer to ground provinces across the country,
e-service systems will help.

3) Charge for groundwater usage

The management of the Department of Groundwater Resources agreed that it
should be divided according to the workload. By considering the sustainability of water
resources and providing good service. Currently, local has not collected fees at all. May be
because it was complicated or lack of budget, no personnel or policy level of the local
authorities to pay attention, but in the future, if the budget is allocated and has an e-service

system, water usage fees will be collected more..

3.2 The interview of the administrators of the Department of Local Administration

The Interviews with the executives of the Department of Local Administration (SAD.) for
understanding how it was proceed in the past. Performance and policies in the development
and management of groundwater resources and ways to get the ground water distribution
work to be local in the long run. The executives of the Department of Local Administration,
were interviewed for the total of 4 persons, which are Director of Decentralization and
Budgeting Subsidies, Director of the Good Local Government Affairs Promotion Group, Policy
and Action Plan Analysts (Executives assigned) and expert policy analysts and plans (Executives
assigned), the interviews’ results can be summarized as follows.

3.2.1 Policies, goals and needs for the transfer of groundwater missions to local
government organizations

1) What is the policy of the Department of Local Administration to transfer
groundwater missions to local government organizations?

Administrators of the Department of Local Administration Commented that The
Department of Local Administration has a policy to transfer groundwater missions to local
government organizations. Which Is very clear and continuously driven in policy. Although the
situation has changed at the top management. However, the executives have continuously
taught the policy mission and proactive work which is driven to be in accordance with the
mission transfer plan to be orderly and to benefit the people.

2) What is the purpose of the Department of Local Administration's goal of

transferring groundwater missions to local government organizations?
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Administrators of the Department of Local Administration commented that the
main goal of transferring this mission is to try to keep the locals as close as possible to the
people. Has worked and has the power to make decisions in many matters, only the goals
that are implemented must be systematically driven and involves many parties and with this
groundwater transfer mission is technically relevant, with geography, context, exploration, and
groundwater excavation. Which the Department of Local Administration and local brothers
and sisters in the country are still not ready for the relevant details in depth issues, only the
issues that are the main focus of the department, which we are very clear.

3) How will the Department of Local Administration benefit from the transfer of
groundwater missions to a local government organization?

Administrators of the Department of Local Administration commented that the
department emphasized coordination and cooperation in order to transfer the mission to be
the most orderly and efficient, and to reflect the problems reported to the decentralized
committee and to coordinate with the Department of groundwater Resources to set up a
system and framework for working together in order to achieve the most successful tasks that
we are responsible for in accordance with the policies and plans.

4) Do you agree with the transfer of groundwater operations to the local
administrative organization? Why?

Administrators of the Department of Local Administration gave the opinion that it
agreed but there must be a well-organized system, because it is not just transferring any
mission, without looking at the readiness of the local government organization and must
accept the fact that the local government organization is not yet ready in all categories
because there is a size requirement in the area of Nakhon Ratchasima province, although the
pilot area itself, some areas of this work still can not all be driven due to limitations in the
different management contexts and conditions. In this regard, | believe that the transfer is
good but must prepare to be ready for the mission, personnel, budget, materials and
equipment involved. Including improvements amend the details related to the law, correct it
and specify clear guidelines. There are continuous and additional training for local government
officials because local personnel today accept many things about transferring missions from
the center but the thing to be aware of together and the importance is to educate them as
well. Letting the Department provide training for all things is unacceptible, we have no
expertise and sometimes the transfer assignments, we can not understand in depth in all
matters, so the transfer department must constantly drive the education of that mission and
must be continue to make the operation of the said mission successful.Besides, there must
be communication of various knowledge to the local government organization continuously
and thoroughly. Consider the readiness of the locality because sometimes the local itself is
not able to do everything, the transfer itself is not fully attended, there is only workload. Is

the information at the local spatial level complete or not? Which Department of Groundwater
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Resources and the executives of Departments must clearly specify more common guidelines.
If possible, will greatly benefit the transfer of the mission in this area and the scope of the
matter. In order to be transferred systematically and efficiently
3.2.2 Supporting the transfer of groundwater missions to local government

organizations

Opinion towards the support of the transfer of groundwater missions to local
government organizations Bby the Department of Local Administration divided into various
areas as follows

1) Structure

The administrators of the Department of Local Administration gave the information
that the structure is still in the structure of the department following the chain of command.
The transfer mission does not specify the structure of the work for each department to
implement the system management within the organization itself. The department focuses on
coordination for the department to drive according to the assigned mission and create
awareness and understanding. corresponding

2) Personnel

The administrators of the Department of Local Administration gave information
that the transfer of personnel has not yet been transferred. Local government works in many
areas and the SAO does not have enough personnel. And the transfer of personnel does not
have any clear guidelines at all. The department tries to coordinate with the local by
cooperating with the local provinces in each province in the training to increase knowledge of
local government regularly and emphasize work that requires work. Proactively coordinate
with the Department of Groundwater Resources.

3) Knowledge transfer regarding groundwater management, operation procedures

The administrators of the Department of Local Administration gave information
that with additional mission in the department there must be a groundwater workflow plan
so that the public can understand the application process. Local officials do not have enough
knowledge because some groundwater missions are technical. The mechanics themselves or
even the director of the mechanic division would not be able to understand thoroughly. This
must be resolved by accelerating the cooperation of the Department of Groundwater
Resources to provide training for local personnel and focusing on coordination, informing
various local-related information in various forms

4) Tools, equipment, and databases

The administrators of the Department of Local Administration gave information
that tools and equipment at the local level are not yet ready, if drilling, as far as there is
information, there will be coordination with groundwater resources for drilling. As for drills to

alleviate drought issues, local budgets have been used. No database on the local role, can be
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seen that most will focus on coordination with the Department of Groundwater Resources in
this field because this work will involve advanced techniques for drilling groundwater.

5) Budget

The administrators of the Department of Local Administration gave information
that since the mission has been transferred, there has not been a budget transfer. LAO has
not transferred the budget from the Department of Groundwater Resources. The local budget
is not enough because the transfer of the mission does not transfer the budget. The money
that will be collected and distributed to the local area is still unclear and there are issues
related to legal regulations. If there is a mission related to the local groundwater, management
will be consulted to carry out the organization's procedures according to the legal guidelines
but will use the local budget.

6) The transfer process, monitoring, evaluation and improvement of the transfer
process aspects.

The administrators of the Department of Local Administration gave information
that there is a committee to monitor the transfer of the department of the local government
but has not been continuously implemented. Transfer of groundwater missions at present,
there is no common guideline for monitoring and evaluation. But the improvement of the
transfer process requires more coordination mechanisms. Because during this time the
coordination will be gone. The Department will promote only the part that the department
can process and follow, but may not yet cover everything because it is related to technician

3.2.3 External factors that affect the transfer of groundwater missions

1) What external factors? That supports the transfer of groundwater missions to
local government organizations

External factors that support the transfer, considering the work, the factor that will
make the transfer successful is the preparation of the entire transferring department and the
agencies transferred by the political department which is the policy department must be
continuously monitored. Including the committee related to monitoring and evaluation must
be continuous. In addition, creating awareness and understanding with the business sector
regarding groundwater use is something that must be done to inform them that the following
water use must notify government agencies. As well as agencies must coordinate and should
specify a clear framework for the transfer of missions.

Management, especially the political party, must be driven continuously and more
clearly. In addition, systematic and continuous coordination with various departments are
important issue that will make the transfer mission successful. In addition to executive factors,
there are still communication factors between departments, factors related to each
department's database to be processed together in order to determine the direction of mission

success.
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Coordination between departments is a matter that the management must create
mutual awareness. Including integration and collaboration because nowadays there are still
many problems in coordination as well as providing training for providing knowledge to
relevant local officials, which will enable the transfer of mutual recognition to be effective.

Coordination with the private sector with knowledge of groundwater drilling
training to provide knowledge to government officials will enable them to gain new knowledge
occurs especially in related technical areas. As for The Department of Water Resources, it has
organized a consistent training program to support the mission driven program to achieve
success effectively.

2) What external factors that is an obstacle to the transfer of groundwater missions
to Local government organization? And how to solve it?

A very important factor is a legal problem involving many parties regarding
groundwater transfer missions.

Including the scope of duties of LAO is not able to do everything, It is a unfulfilled
transfer of a mission. Many problems are still not systematic. There is little communication
and understanding, and especially technical issues and the emphasis is always on the
knowledge that local authorities, as a group of government officials, must have knowledge. In
addition, important factors are the climate, drought that comes in time with the mission to
prevent and resolve drought that requires groundwater operations. The transfer was not
completed, the local work was difficult, the money was not available, the personnel were not
ready to bring the problem to be solved in time.

The unreadiness of equipment, tools, and personnel with specific expertise and
technical expertise, causing many problems and obstacles in the transfer process. As for the
solutions to the current problems, the locality seeks cooperation with the Department of
Groundwater Resources in order to drive the mission successfully.

The lack of readiness of the local government organization because of lack of
knowledge and lack of personnel with specific expertise. This groundwater involves many
sectors including drilling, blowing wells is a technical matter. As for the solution guidelines,
the Department of Groundwater Resources must speed up cooperation with the Department
of Local Administration. Including various local areas to create mutual awareness and must be
continuously.

Some LAQO executives have not given importance to groundwater missions because
they are considered far-reaching, although they are very close to solving problems for the
public about water scarcity problems at the ground level.

3.2.4 Successful completion of the transfer of groundwater missions

Administrators of the Department of Local Administration provide information after

transferring the mission for local government organizations for a period of time. What is your

opinion on the success of the groundwater transfer mission that occurred?
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1) Budget spending Think that it is unsuccessful because the current transfer of
tasks related to groundwater does not include the transfer of budgetary missions. For the
budget is something the LAO proceeds to set the budget documents and carry out the normal
plan. No budget has been transferred from the Department of Groundwater Resources for the
Department of Promotion. Allocated to LAO currently focuses on the transfer of work. Which
acknowledged that the budget and the mission are not related
2) Work mechanisms are considered unsuccessful because the transfer of power is not
complete because LAO can only file a request for permission in other areas. Must coordinate
with the Department of Groundwater Resources. The work system must be coordinated,
focusing on coordinated work. The work process and coordination system are still not in the
same direction and lack continuity. Solving the problems must have a meeting to discuss the
operation, driven by the policy guidelines. Put the system together and in the same direction.
The mission transfer is not a full transfer. It is halfway done.

3) The participation of the private, private, and community sectors is considered
successful because the local work adheres to the needs of the people as a collaborator. The
drilling of groundwater, the problem is caused by people who smuggle. Creating participation
in various forms. Therefore, lead to cooperation in work to drive the mission to be successful

4) The development of local administrative personnel capabilities regarding rules
and regulations related to the transferring mission Thought that it was unsuccessful because
the creation of knowledge about groundwater missions was not ongoing. Civil servants at the
area level still lack a lot of specialized knowledge. The addition of knowledge about the
mission and career. Specific knowledge is important. In addition, the transfer of a large number
of missions now leads to the development of personnel with knowledge in many areas. It is
therefore a huge challenge for today's executives. Including the amendment of the law which
is necessary to be amended by the delay before the promulgation may not be timely, relevant
laws are still unclear. There is not much dissemination to the local authorities. The
development of personnel capacity related to groundwater is a matter that must be

accelerated in the development of personnel to receive the transfer according to the mission.

3.3 Results of interviews with administrators and local government organization
personnel
3.3.1 General information of interviewees
Data collection by interviewing the administrators and local authorities in 3
provinces, a total of 292 people can be divided into executives 42.26 percent and 52.74
percent of workers have a period of operations between 10-20 years, a total of 103 people,
representing a hundred 35.3 percent, followed by the duration of work between 5-10 years,

72 people, representing 24.7 percent, the duration of work more than 20 years, a total of 68
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people, representing 23.3 percent and the duration of work is less than 5 years. remember A
total of 38 people, representing 13 percent, respectively.

3.3.2 Policy, goals and requirements for the transfer of groundwater missions to
the local government organization

In most cases, local administrators do not have a specific groundwater policy. But
with the duty to procure water and develop public utility systems in the area, the overall
policy is as follows:

1) Policy or work plan for the development and conservation of groundwater
resources of local administrative organizations under

1.1) Carry out public relations for people in the area in terms of legal regulations
for the use of groundwater. Drilling groundwater wells to be accurate and standardized

1.2) Conducting a public awareness campaign on the importance of groundwater
resources and maximizing utilization

1.3) Proceed to demonstrate the importance of groundwater use measures in
relation to drilling requests Since the communities in the municipality have expanded from
rural areas to semi-urban areas, the population density is increasing.

1.4) Carry out activities in accordance with the needs of the community. The
conservation of groundwater resources is systematic and effective.

1.5) The Provincial Administration Organization proceeds to develop the
groundwater cleaning plan every year.

1.6) Conducting local meetings to listen to problems and needs. In the case of
water shortage during the dry season Some villages have asked the municipality to find
additional water sources by drilling artesian wells. Therefore has water contained in the local
development plan waiting to be resolved according to the drought mitigation policy

1.7) Some municipalities have a plan to carry out basic knowledge of the water
supply management program thoroughly.

1.8) Carry out the original strategy review / study, gather and analyze the data to
use as a starting factor

1.9) Proceed with long-term planning by adding surface water into the ground to
deliver as much water as possible to the groundwater level to compensate with the use of
groundwater for village waterworks. In order to balance the underground water intake train
people in the area to use groundwater economically and help conserve groundwater and the
conservation of river area areas

1.10) Implement the use of ground water in the village water supply system so
that the people have water for consumption in every village.

1.11) Proceeding with dissemination of information other than information from

artesian wells. Submitting an application for permission to use water
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1.12) Proceed to prepare the water supply plan by establishing a project to drill
artesian wells for villages that are suffering water shortages in the dry season

1.13) Investigate the necessity and needs of the applicant for drilling wells

1.14) Conducting surveys and summarizing the results of the survey for the
preparation of the sufficiency economy plan for agriculture and water resources in the sub-
district area and included in the 4-year local development plan

1.15) Proceed to specify the points for service to the people in the area that have
water to use thoroughly. Improve groundwater quality Increase the amount of wells for the
people in the area. Develop natural water sources for use in agriculture instead of using
groundwater.

1.16) Develop groundwater use models that allow people in the area to use them
together using modern technology

1.17) Establish joint guidelines for the conservation of groundwater, both the
private sector and the private sector.

1.18) Improving the quality of groundwater such as causing colorless water and has
no smell for the benefit of the people

1.19) Survey and guidelines for water resources conservation as well as
coordinating the work with the community president to conserve water resources continuously

1.20) Increasing efficiency in using groundwater by regularly improving and making
groundwater available and thoroughly in order to use groundwater efficiently and worthwhile
and without affecting the environment

1.21) Develop the blow-out of the original pond and add new spots to provide
services in areas without tap water. Dredging and cleaning the area around of artesian wells in
getting rid of weeds, algae and dirt

1.22) Publicize groundwater users to use water in an economical and cost-effective
manner. People will get help from officials when experiencing groundwater problems.

1.23) Having a policy to provide services to the people in groundwater for greater
convenience and a better life, such as providing groundwater expenses. Requesting permission
to drill gsroundwater etc.

1.24) Have an annual work plan policy. There is a budget for development. As for
the conservation, already having annual maintenance by having the villagers take care to be
able to use all the time because groundwater is the last source of water

1.25) Develop and conserve groundwater resources that are of good quality and
sufficient for people who want to use water, especially during the dry season.

2) Setting goals for the development and conservation of groundwater

resources of local administrative organizations that its under.
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2.1) Proceeding with the policy on the development, blowing, washing and filling
up the unused wells first. Monitor and control the use of public sroundwater, especially for
community waterworks.

2.2) Carry out maintenance schedule for existing groundwater resources to be able
to use

2.3) Proceed to determine the amount and amount of groundwater use. Must ask
for permission and have the groundwater surveyor before proceeding

2.4) Require people in the area to have clean water thoroughly throughout every
household as well as conserve and develop groundwater resources to have enough water for
consumption

2.5) Implementation of the plan for cleaning the groundwater wells of the village
that uses the water supply system, cleaning groundwater every year and providing drinking
water.

2.6) Establish policies for household wastewater treatment which is discharged into
surface water sources Which may seep into the groundwater system

2.7) Set goals for development and enhance knowledge and understanding of
planning to keep up with changes in the environment both inside and outside the organization.
Including a campaign to raise public awareness about saving water and knowing the value of
water used

2.8) Schedule of public relations for all villages. Systematic conservation of
groundwater resources, develop groundwater resources to meet standards. There is
maintenance of groundwater sources.

2.9) Carry out a schedule for the budget request to meet the needs of the people.

2.10) People or officials of various businesses that penetrate groundwater can use
groundwater efficiently, with good water quality, without odor and sediment.

2.11) Personnel have knowledge and ability in drilling groundwater and other
groundwater work

2.12) Set numerical goals for groundwater drilling development of blow dryer
repair charge for groundwater use and permission to drill groundwater

2.13) Allocate or set budgets for water source development and surveying water
sources in their local area

2.14) Planning groundwater drilling for water storage to distribute to people who
lack water for the people to have water for consumption and consumption Including
agriculture

2.15) Develop groundwater use for agricultural water supply systems more and
more industries are allocating water resources efficiently.

2.16) Establish a groundwater network that will be monitored at the community,

business, and public organization levels that drill groundwater wells
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2.17) Prepare plans in accordance with the steps and drilling of groundwater for
use in drought, both agriculture and consumption and other commercial use

2.18) Develop the work system of the staff with efficiency, quality and standardized
work

2.19) Surveying in the village area that which houses have not been thoroughly
looked after will have access to help the people to have water for daily use thoroughly

2.20) Conserve and maintain artesian wells to be clean, disease free and without
chemicals flowing into the water source.

2.21) Goals for the development and conservation of groundwater resources.
There is a target that within 5 years, the number of groundwater resources and the quality of
the groundwater source must meet the standards required by law.

2.22) Focus on creating accurate and complete groundwater knowledge for the
people in the area.

2.23) Create participation in groundwater drilling. Requesting permission to use
groundwater and payment of a groundwater service fee legally

2.24) Set goals for the development and conservation of groundwater resources
appear in the local development plan as long as the village / district water supply is used If
the village is short of water, the project in the development plan can be implemented to
solve the suffering.

2.25) The goal is to provide groundwater for the people in every area of the village.
100% of the people in the area must have water for consumption and consumption.

3) Opinions on the transfer of groundwater missions to local government

organizations

3.1) Local government organization lacking resources. Especially budget, not
enough personnel

3.2) Administration and management are convenient, fast, in line with the needs
of the community and can solve problems quickly.

3.3) Groundwater transfer missions reduce the process of expanding and increasing
the capacity of local government officials

3.4) The groundwater transfer mission is quite complicated due to the lack of
coordination.

3.5) The procedures for groundwater transfer missions are quite complex and
complicated.

3.6) Groundwater transferring missions make the local system more efficient

3.7) The transfer of groundwater missions is beneficial to people in both the
consumer and agricultural areas, but Should increase the transfer of knowledge both academic
and practice for workers as well.

3.8) Groundwater transferring missions will be convenient for people
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3.9) Groundwater transfer missions will be appropriate benefiting the locals with
people who will specifically look after this task and have knowledge related to groundwater.
Should transfer only the local that is ready first, should not transfer all at the same time
throughout the country because if in an area that is not ready to take care of groundwater, it
will not be as good as the Department of Groundwater Resources that takes care

3.10) Groundwater transfer missions are good because local government
organizations can work closely with communities. The request for permission is fast and clear
to a certain extent.

3.11) Suitable for transferring groundwater to a local government organization
because the local work closely with the community, but local officials are responsible for
many aspects and lack of expertise in groundwater operations. Therefore, there should be
training regarding work procedures, relevant laws and regulations of the local government
organization

3.12) The use of groundwater must be taken into account that the groundwater
source has good potential. Because good groundwater resources are limited

3.13) Most local government organizations not yet ready to transfer the said
groundwater mission due to the lack of knowledgeable personnel lack of operational
personnel and clear operating regulations. If transferring is necessary, only some important
parts should be transferred.

3.14) Local government organization does not have readiness in terms of personnel
and equipment

3.15) The local government organization does not have a budget for operations.
Causing local operations to be quite a bit

3.16) The local government organization has not monitored this work since the
beginning. Transfer of groundwater mission of the Department of Groundwater Resources.
Resulting in lack of readiness and knowledge about this subject

3.17) Local administrative organizations do not have the readiness in terms of
budget, personnel, including tools, materials and equipment

3.18) Groundwater user data or groundwater drilling license holder data accurate
and clear in the area people have been drilling eroundwater for a long time. But there is no
correct information because not registered from the beginning which makes the local
administrative organization very difficult to operate

3.19) Local government organizations are not yet ready for the transfer of central
groundwater tasks, should support as follows: Personnel should provide personnel responsible
for policy and training, education, rules, procedures, sroundwater operations, budget should
be allocated. Budget for transferring knowledge of groundwater and supporting various

equipment facilitating groundwater management
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3.20) There is a problem with the personnel in the transfer of groundwater which
should be transferred to the local government organization that is ready to prepare the drilling
of the groundwater. And another way should be receiving support from the government or
the Department of Groundwater Resources to help.

3.21) Proceeding well is difficult if it does not receive sufficient support to transfer
groundwater missions from the government. That needs to be supported in many areas such
as personnel, budget, knowledge and ability in groundwater work, etc.

3.22) Personnel lack knowledge and understanding Including water source
information Lack of preparation for groundwater transfer. The primary responsible agency
should understand more about the transfer of groundwater. To create knowledge and
understanding for the local government organization prepares personnel for further
communication with the people in the village.

3.23) Existing power is not yet covered. Not yet transferred In some cases, still
need to contact the Department of Groundwater Resources And should increase the power
of the local government organization. To reduce the problem of penetrating groundwater and
increase budgets for use in operations and development

3.24) A community has been informed about the drilling of groundwater to inform
the public. Including steps for each village to propose a groundwater project and prepare a
groundwater budget plan of the local administrative organization to support

3.25) Agree on the transfer of missions but must have a budget to suit the mission.
In the transfer, the construction, improvement and repair of the water supply system in the
area including the allocation of budget for personnel. Knowledge transfer and managing the
correct water supply system

3.3.3 Preparation of groundwater missions of local administrative organizations

The results of the assessment of groundwater preparedness mission of the 3 local

administrative organizations are shown in Table 3-3.

Table 3-1 Ground preparation for groundwater missions of local government organizations in

all areas
Nakhon
Chiang Mai Khon Kaen Result
Ratchasima Total
Groundwater mission interpret-
tation
Average S.D. Average S.D. Average S.D. Average

Structure 2.27 0.89 2.27 0.84 2.24 0.68 2.26 little
Personnel 1.95 0.91 2.07 0.90 2.00 0.77 2.01 little
Knowledge transfer 2.23 0.87 217 0.91 2.06 0.87 2.15 little
Instruments and tools 1.91 0.83 2.00 0.82 1.41 0.42 1.77 least
Database 1.73 0.87 1.85 0.80 1.61 0.59 1.73 least
Budget 1.89 0.93 223 0.95 1.84 0.77 1.99 little
Transfer process 1.97 0.85 2.07 0.82 1.92 0.81 1.99 little
Total average 1.93 0.84 2.09 0.64 1.87 0.70 1.96 little
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The local government organization has prepared the groundwater mission at a low
level. With an average of 1.96 when considering each item found that the local government
organization, there is preparation for supporting groundwater missions at a low level and the
smallest in 7 points, namely structure, the highest preparation with an average of 2.26,
followed by the transfer of knowledge in groundwater 2.15. In terms of personnel, the average
value is 2.01. For the aspect that the least preparedness of the local administrative
organization is the database system. And tools and equipment with values of 1.73 and 1.77
respectively.

After receiving the groundwater mission transfer, most LAOs serve the people who
apply for a permit to drill groundwater and use groundwater. Regarding the village water
supply system, each village has a committee manage both the administration and
management of expenses, therefore do not use the budget from LAO. However, if the village
operating budsget is insufficient, the budget can be requested. Which will be considered on a
case-by-case basis as necessarY and some places use the method of requesting help from the
Provincial Administrative Organization and the Local Administrative Organization in the pilot
areas, to prepare for operations in various areas such as

1) Structure: There is a low level of preparation. Most LAOs do not change their
work structure but assisned more groundwater jobs to the engineering division in charge and
have an opinion on the operation issues, obstacles and propose solutions as follows

The operation

- No specific preparation for this because the groundwater mission has just been
transferred for a short time but there is a person in charge in the mechanic division

- Operations in accordance with the regulations assigsned by the Department of
Groundw ater Resources. And adjust the structure to support the transferring groundwater
mission. Operate according to the legal regulations of the Department of Groundwater
Resources.

- There are arrangements for personnel / officials in various positions to perform
groundwater operations with the division of mechanics responsible for the work and assigning
the responsible person

- There is an appointment order within the sub-district administrative organization
to determine roles, duties and responsibilities.

- There is a groundwater business division established, responsible for transferring
groundwater missions directly from the center.

-There is preparation for structural adjustment but the preparation of the local
government organization is not ready for Working in some parts

- There is a budget for groundwater and personnel are directly responsible.
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Problems and obstacles encountered

- The number of personnel is insufficient for the direct assignment and lack of
expertise .Including the staff having a lot of mission causing the structure not enough

- Lacking support from the government to help provide information preparation of
the groundwater mission transfer structure

- The operation guidelines are not clear and the structure is unclear.

- Local administrative organizations are under the supervision of the Department
of Local Administration. At present, there is no clear instruction about the guidelines.

- There is still no preparation for the transfer of equipment in the preparation of
various structures.

- Local Administrative Organization. There are obstacles in the groundwater work
resulting from lack of readiness and lack of supervision and inspection.

Solution

- Adjust and develop the structure of the local government organization to have
knowledge, skills and be prepared to support the services of the people.

- Improve organization structure to be more prepared to support the use of public
services

- Provide additional personnel In order to carry on with the groundwater data more
efficiently, the structure will be more complete than it is.

- There are more personnel to gather information about groundwater to get
information. Groundwater in various fields at the most current to provide complete
information

- Adjust the groundwater structure to have clear and convenient information for
the operation.

- Having established a sufficient budget to survey the area to provide an
understanding of the groundwater system so that villagers who do not understand should be
able to drill the groundwater in the area that is in Por Bor Tor 5.

-Using modern machinery and requesting machinery to develop drilling for
groundwater to be more efficient. There is also a system for inspection before drilling artesian
wells.

- Specify the structure guidelines in the framework of the Department of Local
Administration to be clear in the operation.

- Procure water sources for drilling wells by coordinating the Department of
Groundwater Resources in provincial areas.

- Would like the government to transfer budgets to help with the structure
preparation because there is still a lack of budget here will have operational preparation

2) Personnel have low level of readiness by assigning the groundwater mission to

the mechanic division to be responsible for the operation but there is a problem with the
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S

knowledge of the technicians and the number of technicians with a small number of staff and
the work of the technicians already have a lot And should have more training to understand
the scope of work And there are handbooks for easy operation and have an opinion on the
operation issues, obstacles and propose solutions as follows

The operation

- regularly send existing personnel to attend training

- There is preparation for the training seminars once a year in order to prepare the
personnel in the field of groundwater work

- There are some training on groundwater, but there are still no additional staffing
and development is still at a low level.

- There are recruiting personnel from various departments to help cope.

- The readiness of groundwater personnel is still lacking in the preparation of skills
and abilities of the local administrative organization personnel in the operational plan system
of the groundwater transfer mission.

- There is a framework to support personnel to perform groundwater duties.

- Need to find personnel with expertise in groundwater and additional drilling to
ensure smooth operations

- There is a framework to determine the power rate with regard to the water supply
officer.

Barriers

- Employees still lack knowledge and understanding about groundwater work and
no direct groundwater experts

- Personnel in the local government organization do not have knowledge and
ability in groundwater in terms of drilling and how to manage groundwater resources to be
effective, good quality water without odor or sediment.

- There are not many agencies organizing training on groundwater ofm Local
administrative organizations

- The personnel are not enough to work because they have not been prepared as
much as they should and the personnel already have their duties. Still not enough to have to
hire more or The Department of Groundwater Resources has to send people to help.

- There are no personnel because there are not enough staff in the area related
to groundwater and existing staff, and there are very few employees who are really
knowledgeable about groundwater.

- Personnel who lack knowledge and ability. The skills to implement the
government project for the transfer of groundwater will be difficult to proceed and also the
lack of patterns or samples In preparation for operations before drilling groundwater

- Personnel not yet professional personnel have unstable positions and the

personnel are not very efficient in their work
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- Personnel preparation is relatively small because of the local administrative
organization is not big , the number of personnel is sufficient. Training of the province did not
provide clear knowledge. Groundwater technician personnel do their normal duties without
changing or providing additional knowledge.

- Personnel are knowledgeable or have incomplete knowledge, because the
subject of the personnel development training is still the same. There is no change in
personnel, therefore lacking new knowledge That will be used to develop

Solution

- Organize training for staff for groundwater units to come in, train for staff, provide
knowledge about groundwater to civil technicians, water supply technicians, training on
groundwater drilling, taking care of groundwater resources to be efficient for personnel and
developing practical training for personnel to be able to do this part of work. Would like the
Department of Groundwater Resources to come from additional training on groundwater to
increase groundwater knowledge.

- Directly support groundwater personnel responsible and provide training for
personnel so they can perform their duties here.

- There should be personnel who are knowledgeable about groundwater directly
and a budget for training should be provided so that employees understand the groundwater
operations.

- Should prepare personnel for training and the training of correct groundwater
operations. To increase the knowledge for the work to be performed and to jointly define the
methods of solving together with the opinions and agreements in various areas

- Bring personnel to train to be professional hire personnel that live in the area,
encourage personnel to develop their own skills more, hiring staff / temporary personnel to
perform duties

- Select personnel who perform duties with groundwater experience or choose
those who have completed groundwater education directly

- would like the central or the Department of Groundwater Resources to transfer
the groundwater mission to monitor the actual results. Organize formal training for technician
staff to be able to develop skills in the process to effectively improve groundwater and able
to look after thoroughly in the responsible area

3) Knowledge transfer regarding groundwater. There is a low level of
preparation, both in the groundwater technical development view and maintain groundwater
systems and groundwater law and have an opinion on the operation issues, obstacles and
propose solutions as follows

The operation

- There is no preparation for groundwater knowledge as it has recently been

transferred to LAO not for long
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- There is only provision of guidelines for recommendations to the public.

- Work according to the rules, regulations, as transferred, and have training by
speakers with knowledge and understanding of the ground water system procedures in order
to get the job as efficiently as possible.

- Work according to the Groundwater Act and according to the Ministerial
Regulations issued under the Groundwater Act but the municipality has not yet provided
additional training for staff.

-There are operations in accordance with the procedures, manuals and training as
determined by the central organization.

- There are operating procedures and manuals in the examination system by the
local government organization. (Note: There is no training to transfer knowledge)

- Process for preparation of knowledge transfer according to standard processes,
operational procedures that has to be a good inspection system and preparation of the
groundwater inspection system

- Prepare various documents about groundwater and is published in online media

Problems

- There is no preparation for establishing a standard procedure for operations
recarding groundwater processes. Not yet ready for administration in this area and various
procedures

- No knowledge of groundwater and there is no preparation to support the transfer
of groundwater missions from the Department of Groundwater Resources and still lacking
groundwater management

- There is no clear guideline which is the main guide in being able to lead to
concrete work

- Personnel do not have sufficient knowledge and information about groundwater.

- There is a step-by-step operation as assigned but still lacking some clear
information from the department

- Lack of knowledge transfer in groundwater drilling personnel, lack knowledge,
and expertise in training in various administrative procedures.

- There is a shortage of people with knowledge and experience in drilling
groundwater directly. To help with the practice and education of local administrative
organizations in various matters in order to practice skills and expertise in the operation.

- Have not yet prepared in various fields including operations, manuals, good
management due to this money transfer has not been transferred for a long time and therefore
is not yet perfect in many ways and many issues

- There may not be enough work manual. The inspection system that is used in
the operation is still not very standardized. Because of lack of budget to promote and

centralized training for staff is not yet thorough
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- Preparation for standardization operational procedures such as manuals for
training and inspection systems of local administrative organizations not yet ready, so it needs
to be fixed and continue working

- There are obstacles in the groundwater training or the inspection process,
personnel may not be ready because they still do not know what to do, must have a training
manual.

- The transfer of knowledge on groundwater work is not yet effective enough which
cause error in the job and does not meet the target because the knowledge transfer of
groundwater work is still ineffective.

- Steps for transferring knowledge in groundwater, administration, operational
procedures not yet ready enough. The operation did not follow the procedures. The inspection
system manual still lacked new knowledge.

Solution

- The Department of central Groundwater Resources should come to support the
budget and help with the tools used for monitoring. Because the Department of Resources
has transferred it to a local administrative organization to take care of itself but must support
the budget not to be lacking and should provide training for staff Groundwater technicians
allow to develop their abilities effectively.

- Transfer knowledge of groundwater work. There should be a transfer of new
knowledge. Which will be able to develop groundwater work more efficiently so that
knowledge of groundwater work can be used for efficient management including the
determination of standardized and efficient work procedures

- There should be clear procedures for preparation. There are steps that are easy
to understand. There is a comprehensive manual. Efficient inspection system regular training
and new knowledge to enable work More powerful

- The center organized training and workshops to understand the transfer of
groundwater missions. Including adding or transferring eroundwater personnel to support the
efficient groundwater transfer

- Prepare to receive groundwater missions, including knowledge transfer in
groundwater management, various operational procedures to standardize operational
procedures to be effective

- Organized training to provide knowledge and understanding about groundwater
so as to enable personnel to use groundwater knowledge to transfer knowledge to
groundwater service users to have more knowledge and understanding about groundwater.
Enhance skills and ability to work better.

- Send personnel / local authorities for training to increase knowledge to be more
proficient. There is an incentive for personnel to learn about the groundwater development

system in order to increase the work efficiency of personnel.
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- Requesting cooperation from the resource department in procuring staff /
speakers with experience come in to brainstorm ideas and recommendations on the job,
enhance skills and ability to perform better for staff.

4) The tools, equipment and database have the least level of preparation. Since
most LAO officials did not drill the artesian wells. Therefore, there is no preparation for tools
and equipment. The database system most do not use because do not know how to use. and
have an opinion on the operation issues, obstacles and propose solutions as follows

Preparation for tools and support equipment for groundwater work

- There is preparation for tools to support groundwater work.

- Have basic maintenance such as plumbing, ropes, slue and pipes, as well as
repair tools such as changing plumbing pipes, broken pipes

- procurement of tools such as GPS and groundwater depth meters drilling
machine, basic water quality monitor

- The implementation of the preparation of tools, promotion, support from the
government to help in the matter of groundwater support in order to be used as a drilling
groundwater well for further use for those requesting permission to drill gsroundwater or those
who need to operate according to the groundwater transfer structure mission

- Have equipment preparation and equipment supporting sroundwater. Tools and
equipment are inspected before use.

Problems

- No tools, equipment, and database for groundwater drilling. Effective
management of groundwater resources

- There is no clear transfer of the said mission, resulting in not being ready to
proceed in various parts related.

- Not enough tools and equipment. Local government organizations lack the
support of tools and equipment from the government or the Department of Groundwater
Resources

Solution

- should be supported by the Department of Groundwater Resources or other
agencies related to prepare tools and equipment for groundwater work

- Providing tools and equipment sufficient for the operation which should procure
sufficient equipment for use in groundwater work

- procure budgets for tools and equipment expenditures, repair, system
maintenance

- There should be purchasing tools and equipment to support groundwater. To be
sufficient for use. The database should be easy to use.

Preparation of the work system as per the mission permits drilling and using

groundwater.
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- No operation system, mission tracking, permit drilling and using groundwater

- without G-MIS system and GCL system

- The use of various media to find information on this subject and educate about
groundwater

- Implementation of the drilling system for groundwater well drilling that does not
have a plan to allocate to complete the operation.

- There is no operation of GCL system to provide services to the public.

- Follow via App Public Relations and various recommendations

Problems

- No knowledge of the G-MIS system and the GCL lacks media channels to publicize
knowledge about groundwater.

- There is no clear transfer in the mission and there are limitations, therefore there
is no working system under the said mission.

- No training has been given regarding the operation of groundwater drilling permits
and request for groundwater use. There is no training for G-MIS and GCL systems for personnel.

- Lack of experts with knowledge attending work training to complete the task of
artesian water transfer missions.

-The tools are out of date and the staff still lack knowledge

- No tools or tracking system to inspect and allow the drilling and use of
groundwater

- There has not been a process model but a work operation is underway to allow
the use of the groundwater of the people requesting permission.

- lack of equipment knowledge and procedures for requesting fees causing the rise
of wells that have not been properly licensed.

Solution

- Study the work system according to the mission, drilling permission and using
Groundwater in the matter of the G-MIS system and the GCL has related departments to
provide additional knowledge.

- Should have access to knowledge about G-MIS and GCL systems from the
Department of Groundwater Resources to groundwater personnel to increase their
understanding of this system.

- Should use various media to educate public or people who are interested in this
matter

- There is training on how to use the system for responsible persons and try to be
able to use in the operation.

- Request a budget from the Department of Groundwater Resources and ask for
personnel with expertise in the G-MIS and GCL systems.

- have personnel monitor and evaluate, and check their work and create a report.
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- Reducing procedures and requesting fees, including raising awareness of the
importance of groundwater to inform the public of the long-term effects

5) In terms of budget, there was a low level of readiness. Most have not prepared
a budget for groundwate or prepared together And other budgets or use emergency
statements to view and existing systems rather than set a budget for the development of a
new groundwater project for people and have an opinion on the operation issues, obstacles
and propose solutions as follows

An operation

- There is no budget preparation, only transferring sroundwater jobs

- There is a budget to drill artesian wells. To solve the drought. Make the village
water supply work complete

- The budget used to support groundwater works does not come within the local
government organization. There should be a regular budget with regular budgets set up every
year.

- Have the annual budget received as a budget that has been integrated with the
surface water supply system

Barriers

- Because the mission has just been transferred, the organization does not have a
groundwater project, therefore there is no budget preparation for groundwater work.

- No budget has been established. The outstanding work of the agency is not in

the field of groundwater drilling, responsible for only issuing permits for drilling.

- The Department of Resources has not yet prepared this budget for the local
administrative organization, but there is only a transfer of work to the budget.

- Must have public relations or budget request from the Department of
Groundwater Resources. The local government organization does not know how to request a
budget from the department.

- There is insufficient preparation of the groundwater budget. The budget
allocation is insufficient for groundwater management.

Solution

- There should be a project regarding groundwater in order to have a budget to
support groundwater work and expenses related to groundwater.

- The Department of Groundwater Resources should have a budget for the
groundwater project for the local authorities.

- If there is an emergency mission regarding groundwater, we will ask for approval
for specific subsidies to be used in operations. The government should support the emergency

budget so that emergency problems can be resolved in time.
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- Department of Groundwater Resources has prepared a budsget to support
groundwater work as well, not just transferring work.

- Establishment of a groundwater business department and have a clear record of
revenue and expenses so that when asked for a budset, there will be no problems in the
groundwater budget.

- Should be supported by the government to help with the annual budget request.
Especially in the matter of groundwater work

- Local government organizations should write a plan for budget request from the
government or the Department of Groundwater Resources. Estimated cost In order to manage
the upcoming work In the transfer of groundwater missions

- The budget should be prepared in many parts, such as emergency budgets when
events occur that was not anticipated before, to have a reserve budget to be used in an
emergency

- Make more annual budgets and prepare to buy materials for inspection to
support groundwater operations.

- There should be a budget for groundwater in particular, and there should be an
emergency budget for groundwater. - There should be a budgetary inspection unit thoroughly
so there can be no budget fraud and the budget will reach the public.

6) In the process of transferring, monitoring, and evaluating, there is a low
level of preparation. Since there is no clear monitoring and evaluation system from the
Subdistrict and Subdistrict Administration Office and have an opinion on the operational issues,
problems, obstacles and propose solutions as follows

An operation

- No preparation yet because he had just transferred his mission to less than a year

- Want to improve the work transfer process and monitor, evaluate and improve
the work more than this, not just the job transfer but not giving budgets or people or personnel

- Prepare transfer planning, tracking and evaluation. Planning for groundwater
development but has not yet been evaluated by the Department of Groundwater Resources

- The local government organization is not ready to receive the transfer of
groundwater operations due to insufficient funds for management and insufficient personnel.

- The process for supporting the monitoring and transfer of groundwater drilling of
local administrative organizations that do not have a written plan for groundwater monitoring

- System planning, transfer process, follow up and evaluated the improvement of
the process to solve the problem of groundwater transferring problems which the local
administrative organization does not have a process to support the monitoring of the
groundwater well drilling

- No transfer planning and tracking of assessments and transfer process

improvement.
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- Officers in the formulation of provincial water resources development plans with
government agencies in the province in providing water together to maintain water sources
that people use

Barriers

- There are problems and obstacles regarding the data and the Department of
Groundwater Resources. There is no follow-up or examination or improvement of the
transferred process.

- Planning, transfer, follow-up and evaluation aspects of the department. There
was only a transfer of work but there was no improvement in the transfer process and there
was no follow-up and evaluation.

- Transferred but does not have sufficient budget, does not send personnel with
groundwater expertise to the local administrative organization

- Lack of the development plan and monitoring of the artesian well because there
was no writing and creating a scheme from the beginning of the project to monitor the results
of well drilling.

- The drawback is that there is no plan to use in the operation from the beginning.
Therefore lacking the follow-up of the groundwater well mission that personnel have
requested to drill groundwater wells in their area

- Staff lacking experience. Lack of care in monitoring and evaluation

-Problems regarding the transfer process, monitoring, evaluation, and improvement
were not monitored on the actual site, resulting in the LAO being unaware of the true
problems in which areas should be an important part.

- There are obstacles in the work due to lack of expertise in groundwater, so work
processes must be monitored and prepared for transfer

- Monitoring and evaluation has little work tracking. Not consistent and with delays

Solution

- The organization should pay more attention in order to support the transfer of
groundwater missions and monitoring and evaluation, and preparation should be made to
improve the processes of groundwater work

- The solution of the local government organization may have to communicate
with the Department of Groundwater Resources that the local government organization has
been in a lot of problems in almost every area and would like the Department of Groundwater
Resources to come in participation to acknowledge the transferred ideas

-Understand groundwater and have local government organizations create a plan
operational procedures to educate the public

- Planning a transfer from the Department of Resources to prepare about
Groundwater, drilling, permission, and groundwater specialist staff come to work at a local

government organization.
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- Should have to make plans. Follow the process for transferring the pattern in
sequence of steps that will be used to monitor groundwater wells of those who request
permission to drill groundwater.

- There are planning systems for checking and evaluating the work of staff more.

- Must be seriously supervised by the large department for the responsible staff.
Follow up and evaluate results by strictly observing

- Develop and improve work processes received from the department of
groundwater resources

- Transfer should be more efficient with a comprehensive plan bring the problem
to review and should increase the power of the local government organization to take action
to create more integrity.

- Planning, tracking, evaluation speed up the process in order to have efficient
work quickly

3.3.4 Supporting readiness for groundwater missions from the Department of
Groundwater Resources

Considering that the Department of Groundwater Resources has prepared the
governing organization to support the groundwater mission, it was found that the Department
of Groundwater Resources has supported the preparation for groundwater mission to be at
the level of less with an average of 1.90. When considering each issue, it was found that the
preparation of the groundwater mission was supported in the smallest level. In the transfer of
knowledge on groundwater, administration, operational procedures the highest, preparation
with an average of 2.08 for the other Is less than 2.00 in all aspects. The side that has least
preparation is the preparation of tools and equipment for groundwater work. The average
value is 1.78 as in Table 3-2
Table 3-2 Support for readiness to support groundwater missions from the Department of

Groundwater Resources.

. . Nakhon Results
Chiang Mai . Khon Kaen Total
Groundwater mission Ratchasima interpret
Average S.D. Average S.D. Average S.D. Average ation
Personnel 191 0.95 2.03 0.86 1.76 0.68 1.90 Little
Transfer of knowledge on
groundwater, administration, 1.94 0.86 2.27 0.90 2.02 0.67 2.08 Little
operational procedures
Preparation for tools and
i 1.73 0.79 2.02 1.00 1.58 0.60 1.78 Least
equipment for groundwater work
Mission-based work systems
allow drilling and using
1.81 0.77 2.02 0.93 1.78 0.63 1.87 Little
groundwater, such as the G-MIS
system, GCL system
Budget 1.80 0.80 2.12 1.03 1.52 0.60 1.81 Little
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Table 3-2 Support for readiness to support groundwater missions from the Department of

Groundwater Resources. (con)

Results
Nakhon
Groundwater mission Chiang Mai . Khon Kaen Total interpret
Ratchasima .
ation
Process of transferring, following
up, evaluating and improving 2.01 0.78 212 0.88 1.66 0.55 1.93 Little
processes
Total average 1.85 0.80 2.14 0.80 1.72 0.70 1.90 Little

Support from the Department of Groundwater Resources that has prepared to
support groundwater work of local government organizations problems and obstacles
encountered and solutions on each side were as follows

1) Personnel

1.1) The operation of the Department of Groundwater Resources has prepared
personnel for groundwater operations.

- Lack of direct responsibility

1.2) Problems and obstacles encountered in personnel preparation for
groundwater work

- lack of personnel preparation or knowledge creation, understanding or training in
any way

- Unable to procure additional staff because of insufficient budget

- Data awareness is quite limited.

1.3) Guidelines for problems and obstacles encountered in structural preparation
to support groundwater operations

- Proceed to request support for personnel with knowledge and expertise.

- Proceed to provide knowledge to personnel

- The government allocates budgets for operations

2) Knowledge transfer regarding groundwater management, operation
procedures

2.1) The Department of Groundwater Resources has prepared to standardize the
procedures for groundwater operations.

- There is action but not continuous as it should be and not enough

2.2) Problems and obstacles encountered in the preparation of knowledge transfer
to support groundwater operations

- lack of training or knowledge for local administrative organization personnel

- Lack of personnel to proceed

2.3) Guidelines for solving problems and obstacles encountered in the preparation

of knowledge transfer to support sroundwater operations
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- Propose to have knowledge transfer periodically for local government
organizations that are ready first.

- Providing knowledge to personnel of local agencies

- Accepting applications for people with groundwater knowledge to work

3) Tools, equipment, and databases

3.1) Preparation of equipment and database to support groundwater operations

- Tools and equipment are few.

- lacking other databases aside from requests for permission to drill groundwater

- There are regulations / procedures for the use of groundwater.

3.2) Problems and obstacles encountered in equipment preparation. Equipment
and database to support the groundwater work of the local government organization.

- There are many local agencies. Unsuitable for existing tools

- Lack of work knowledge tools used and various aspects of work for the local
government organization personnel

- lack of operating budget

- lack of knowledge about the groundwater system

- Data is not completely covered all areas

- Lack of understanding, no system training at all

- lack of inspection

3.3) Guidelines for problems and obstacles encountered in the preparation of
tools, equipment and database for supporting sroundwater

- Must have knowledge transfer for Local government organization

- Edit more information, complete and current

4) Budget

4.1) Budget preparation for supporting groundwater operations

- Operate only the groundwater wells of the village by allowing the private sector
to do the drilling

4.2) Problems and obstacles encountered in budget preparation for groundwater
work
- The budget that is used to look after the poor water quality is at the least, just 15,000 baht
per year to measure the water quality

- Lack of budget, must use the annual budget

- Still considered a relatively new matter of local government organizations

4.3) Methods for solving problems and obstacles encountered in preparation for
the budget to support the groundwater work

- Should allocate enough budgets

-The plan for the groundwater budget plan should be included

5) Process for transferring, following up, evaluating and improving processes
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5.1) Preparation of the transfer process to support groundwater operations

- A study was conducted on and certified before using in various activities

5.2) Problems and obstacles in preparation for the transfer process to support
groundwater operations

- The period of use of personnel for approval or approval takes quite a long time.

- lack of public relations response or ask for comments

5.3) Solutions to the problems and obstacles encountered in the preparation of
the transfer process to support groundwater jobs

- Reduce procedures or other activities in order to speed up the implementation
process

3.3.5 Quality of work according to the groundwater mission of the LAOs

When considering the quality of operations according to the groundwater mission
of the local government organization, the study found that the local government organization
There is a medium quality of groundwater operations with an average of 2.92, considered
according to the groundwater mission in 3 points as follows: Regarding the operation to control
the groundwater business, it has the highest value with an average score of 2.96, followed by
operations in the development of groundwater resources with an average of 2.82 and other
groundwater operations, such as groundwater water supply for groundwater With an average
of 2.81 as in Table 3-3
Table 3-3 Quality of work performance according to the groundwater mission of the local

government organization

. . Nakhon Results
Chiang Mai . Khon Kaen Total
Groundwater mission Ratchasima interpret-

Average S.D. Average S.D. Average S.D. Average tation

1. Control of groundwater business

1.1 Public relations to provide
knowledge on groundwater

294 0.87 3.17 0.76 3.03 0.77 3.05 Moderate
Groundwater law, the process of

requesting permission

1.2 Location of staff form
that serves the people who ask 3.35 0.93 3.40 0.72 3.50 0.80 3.42 A lot

for permission

1.3 Performance according to

the established procedures 3.45 0.65 3.48 0.81 3.53 0.85 3.49 A lot
1.4 There is a channel to report
the illegal smugsling / use of 2.70 0.90 2.57 0.77 254 0.76 2.60 A lot
groundwater.

Total 3.11 0.90 3.20 0.57 3.16 0.64 3.14 Moderate

2. Development of groundwater source

2.1 What is the leverl of
operation of groundwater 2.67 0.82 2.83 0.62 2.63 0.77 2.71 Moderate

development?
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Table 3-3 Quality of work performance according to the groundwater mission of the local

government organization (con)

. . Nakhon Results
Chiang Mai . Khon Kaen Total
Groundwater mission Ratchasima interpret-

Average S.D. Average S.D. Average S.D. Average tation

2.2 Working according to the
standard of groundwater source 2.82 0.79 3.00 0.78 2.89 0.83 2.90 Moderate

development

2.3 Maintenance of groundwater
2.66 0.77 3.03 0.66 2.81 0.79 2.83 Moderate
resources

Total 2.72 0.79 2.96 0.58 2.78 0.75 2.82 Moderate

3. Different groundwater process

3.1 Developing and supervising
groundwater supply systems 3.01 0.76 3.10 0.66 261 1.00 291 Moderate

according to standards

3.2 Development and

maintenance of groundwater 2.70 0.93 2.95 0.77 247 0.79 271 Moderate
resources for agriculture

Total 2.85 0.86 3.08 0.49 2.54 0.80 2.81 Moderate

Overall tatal 2.74 0.74 2.66 0.81 2.82 0.62 2.92 | Moderate

3.3.6 Performance according to the groundwater department's work of LAO or LAO
adjustment
When evaluating oneself in the performance of work according to the sroundwater
department's work of local authorities, it was found that the operators had knowledge and
understanding about supervision and control of groundwater business Groundwater resources
development and other groundwater issues at a medium level As in Table 3-6, with an average
score of 3.02 and when considered individually found that the scores were at a medium level
in all 3 points, namely regulatory control groundwater business, for example requesting
permission to drill groundwater / requesting permission to use groundwater charge for
groundwater use with the highest average score of 3.19, followed by other groundwater
operations, such as groundwater waterworks for groundwater, with an average of 2.95 and

groundwater source development. With an average of 2.91 respectively
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Table 3-4 Performance of the Underground Water Operations of Local Administrative

Organizations

Nakhon Khon Kaen
Chiang Mai Results
Ratchasima Total
Groundwater mission interpre
tation
Average | S.D. | Average S.D. | Average S.D. Average
1. Supervision and control of
groundwater business, such as
requesting permission to drill
} 3.07 0.77 3.27 0.78 3.23 0.82 3.19 Moderate
groundwater / requesting
permission to use groundwater,
charge for groundwater use
2. Development of groundwater
2.84 0.85 3.02 0.70 2.87 0.77 291 Moderate
resources
3. Other groundwater such as
tap water, groundwater for 291 0.87 3.02 0.57 291 0.81 2.95 Moderate
agriculture
Total average 2.94 0.83 3.10 0.56 3.01 0.77 3.02 Moderate

3.3.7 Monitoring and development of groundwater operations

Monitoring of Groundwater Operations in Local Administrative Organizations, The
Department of Groundwater Resources, and the Department of Local Administration found
that it was assessed at a moderate level. In the pilot areas in 3 provinces, the average score
was 2.66, when considered individually. Found that there was a moderate level of monitoring
in all 3 aspects and an average of approximately 2.7 points, all of which are monitoring,
permission to drill groundwater that is less than 4 inches and permission to use groundwater
not more than 10 cubic meters per day and collecting water usag. Monitoring of other
groundwater operations such as groundwater for agriculture, and groundwater and monitoring

of groundwater development work, as shown in Table 3-5
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Table 3-5 Monitoring and development of groundwater operations from the Department of

Groundwater Resources and the Department of Local Administration

. . Nakhon Results
Chiang Mai . Khon Kaen Total
Groundwater mission Ratchasima interpret
Average S.D. Average S.D. Average S.D. Average tation

1. Permission to drill
groundwater that is less than
4 inches in size and
permission to use 2.55 0.87 2.85 0.76 2.67 0.73 2.69 Moderate
groundwater up to 10 cubic
meters per day and charge

for groundwater usage.

2. Work on groundwater

2.67 0.85 2.72 0.74 2.53 0.79 2.74 Moderate
development
3. Other groundwater
operations, such as
) 2.62 0.91 2.80 0.71 2.67 0.80 2.70 Moderate
groundwater for agriculture
and groundwater
Total average 2.61 0.87 2.79 0.68 2.59 0.71 2.66 Moderate

3.4 Summary of Groundwater Transfer Mission Assessment Results

From interviews with LAO executives and operators in 3 pilot provinces, they can
summarize their opinions on various issues regarding the policy to support the preparation.
And LAO operations are as follows

1) Regarding policies, goals, and needs for the transfer of groundwater missions to
the local administrative organization

Most LAOs do not have a clear policy on groundwater development and

management but saw that it was one of the most important tasks that were organized in the
work to solve drought but is a new job that the local area does not have enough knowledge.
The most relevant action therefore is document management, requesting permission to drill
and using gsroundwater. Work received will be given to the community, village, or farmer group
to take care of themselves. Most agree that decentralization of this area to the local is good
and the Department of Groundwater Resources should produce a manual for operation. As
for the request for permission related to groundwater for the local to use correctly and
managing budgets, personnel, and tools to the local area as well, and many local authorities
are interested and have a policy to manage groundwater refilling and began operations in
many places, with local authorities in the urban area Near the Provincial Waterworks Authority
will focus on expanding the waterworks into all areas and will maintain the groundwater for
use during the drought only

2) Support from the Department of Groundwater Resources

Most LAOs agree that there is a low level of support from the Department of

Groundwater Resources in all aspects. The LAO still doesn't have clear operational procedures.
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As well as some places that have never received training in this area, so it is recommended to
have a workshop before transferring the mission. By providing training for knowledge of
operating procedures. What are the consideration and approval requirements? G-MIS system,
GCL system to support operations. Including providing practical training. Realized how to
proceed In addition, the budget and equipment and personnel must be allocated to the local
area as well.

3) Operations and administration of the transfer mission

After acknowledging the transfer of groundwater missions, LAO has prepared for
operations in various areas such as

3.1) Structure. There is a medium level of preparation. Most LAOs do not change
their work structure. But assigned more groundwater jobs to the engineering division in charge

3.2) Personnel. are prepared at a medium level by assigning the groundwater
mission to the mechanic division to be responsible for the operation but there is a problem
with the knowledge of the technicians and the number of technicians with a small number of
staff and the work of the technicians already have a lot and should have more training to
understand the scope of work tnd there are handbooks for easy operation

3.3) Knowledge transfer regarding groundwater. There is a low level of preparation,
both in the groundwater technical development view and maintain groundwater systems and
groundwater law

3.4) Tools, equipment, and databases: Have the least level of preparation. Since
most LAO officials did not drill the artesian wells. Therefore, there is no preparation for tools
and equipment .The database system most people do not use because do not know how to
use it.

3.5) Budget: The least level of readiness is most have not prepared a budget for
groundwater or prepared together and other budgets or use emergency statements to view
and existing systems rather than set a budget for the development of a new groundwater
project for people

3.6) In the process of transferring, following up and evaluating, the readiness is
at the smallest level. Since there is no clear monitoring and evaluation system from DGR and
Substation.

After receiving the groundwater mission transfer most LAOs serve the people who
apply for a permit to drill groundwater and use groundwater. Regarding the village water
supply system, each village has a committee management both management and cost
management, so do not use the budget from the local authorities. However, if the village's
operating budget is not enough, can request a support budget. Which will be considered on a
case-by-case basis as necessary and some places use the method of requesting help from the
PAQ.

. Presented by Groundwater Resources Institute, Khon Kaen University 3-35



Department of Groundwater Resources Executive Summary Report of the Study, Analysis, and Evaluation of Groundwater Mission Transfer

from Department of Groundwater Resources to Local Administrative Organizations in the Piloted Areas, 3 Provinces

4) The adaptation of local authorities
When assessing the performance of the groundwater mission of LAO in Khon Kaen
province found that the operator has knowledge and understanding about supervision and
control of groundwater business, Groundwater Resources development and other
groundwater issues are at a medium level.
5) The results of the groundwater resource operations of LAO
When assessing the self-efficacy of the groundwater mission of the local authority, it
was found that after carrying out the groundwater mission as transferred. The LAO assesses
the quality of their operations at a moderate level in the area of groundwater development.
Since some places have a policy to use tap water from PWA and never have any issues with
reporting channels for illegal smuggling / use of ground water and the development and
maintenance of groundwater resources for agriculture rated at a moderate level since they
are not responsible for the wells of farmers, which are considered private wells that farmers
have to look after themselves. There is a moderate evaluation of the mission of granting drilling
for groundwater that is less than 4 inches in size and permission to use groundwater of no
more than 10 cubic meters per day and collecting groundwater charges. Since it is a
documentary work only.
6) Monitoring and development of groundwater operations
Monitoring of Groundwater Operations in Local Administrative Organizations by the
Department of Groundwater Resources and the Department of Local Administration found
that this assessment was moderate in almost every issue by reasoning that since the mission
has been transferred, there is hardly any monitoring from the Department of Groundwater
Resources and the Department of Local Administration
7) Suggestions for the collaboration of state-local (Department of Groundwater
Resources and Department of Local Development-Authority) in groundwater missions
effective in the future.
Discussion results of the study with The LAO, has provided recommendations on the
operation of groundwater missions together with central agencies in many issues, namely
1) There is a problem in transferring the mission from the Department of Groundwater
Resources. Ambiguity in policies, procedures, and methods throughout the budget for water
resources conservation and development transferring the mission, the staff is still confused,
lacking knowledge and understanding and lack of coordination, so there should be staff from
the center to come to understand more
2) In the transfer of groundwater missions, the municipality still lacked operational
knowledge . Therefore, wants an arrange workshop by explaining the operating procedures
and giving knowledge on how to consider granting permission and what to do.
3) Would like the DGR to come down to educate the public on taking care of

groundwater resources and groundwater law. Should increase knowledge in groundwater
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missions nd using more water in the community which may have ongoing training. Including
the relevant departments, to create public understanding.

4) The DGR should transfer by arranging personnel with expertise and groundwater
knowledge to perform duties with the sub-district administration organization.

5) There should be a transfer of necessary tools such as wash blowers so it will be
able to carry out the tasks from needs of the people fully and in time

6) The DGR should arrange personnel to survey the area check the water quality to
cover all areas. Due to the lack of personnel with expertise in groundwater management and
the duty of water quality measurement cannot be operated by itself However, in some areas
that are experiencing brackish / salty water. It was seen that the department should come to
clarify Create understanding with those who still want to use groundwater about detail of the
development and use of groundwater in this saltwater area

7) If there is a large artesian water supply syste. Would like the DGR to come down
to construct it themselves and carry out self-care

8) Have the central government transfer all the authority, personnel, machine tools
into the locality completely and concrete, and follow up the evaluation after the operation
continuously

9) Most people drill 6-inch wells, want them to be transferred for inspection and
approval. For the groundwater wells smaller than 4 inches, there are not many people drilling
small wells any more.

10) Names or persons receiving a groundwater drilling license should be notified to
the local. In issuing a certificate for drilling eroundwater, it is advised to drill the groundwater
driller to drill under the groundwater use act. Must have a driller control system because it is
a close professional group and has direct referrals for the public (There are suggestions to do
and not to do follow the law) should have regulations to notify the local authorities in order
to enter the work area so that the local authorities help control the artesian well.

11) There are a lot of missions transferred to LAO and must do well in every mission
which is impossible. In this type of personnel and local administrative structure, some missions
should not be transferred to the local area. Groundwater work is a difficult task than general
technician work.

12) At present, the Department of Groundwater Resources has transferred only the
request for drilling permission. The extension of the license, which still has to be forwarded
to the Department of Groundwater Resources anyway, some local authorities believe that the
work has not been completed but can be complete by themselves. Therefore, the suggestion
for the department to test the LAO that is ready to proceed by itself completely in the local
area. In order to be a pilot for groundwater operations by the local fully which must transfer

both the tools and personnel with knowledge and ability to g¢o to the local area as well
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13) Conducting a Memorandum of Understanding (MOU) between the local
administrative organization and the Department of Water Resources in cooperation and clearly
specify duties to promote and create efficiency in groundwater missions and the use of
groundwater to solve problems for poor areas, or in particular, the groundwater cost should
not be collected

14) Take steps to reduce unnecessary steps. Facilitates faster transfer operations

15) Carry out additional channels of consultation

16) Organize training to educate personnel on various skills

17) Promoting local authorities to cooperate in making requests for budgets to
various departments.

18) Proceed budget allocation for procurement of tools and materials together

19) Training for legal review should be conducted. Operations and drills and
maintenance of the water supply system of the village to government and private agencies
and to understand the process of issuing permits for people to use water because of the time
required for operation and delay, especially the requesting permission to use the water must
wait for the results of the water analysis. Sometimes it takes several months to wait for results.

20) Organize training for local officials from the Department of Groundwater
Resources in matters such as groundwater collection issues and penalties in case of violators
requesting permission and training on groundwater wells in the area and the correct
maintenance of groundwater equipment / wells

21) The task of obtaining a permission to operate groundwater should be handled
as follows:

1) The authority for granting permits should be adjusted to suit and be consistent
with the current time.

2) Inspection of documents and requests, which are the responsibility of officials of
the Office of Natural Resources and Environment should have the same guidelines

3) The approval from the screening committee should increase the number of
monthly meetings and set a certain time period.

4) Should reduce the process of considering the request for permission between the
Department of Groundwater Resources and the Department of Local Administration

22) In examining the artesian well that the public requests for permission to drill
artesian wells. Would like staff from the Department of Groundwater Resources to inspect.

23) Improve the water well drilling price to suit the area conditions

24) There should be personnel with specific expertise in the operation so that the
work can be carried out correctly. Due to the staff of Local government organizations must be
responsible for the work of the development organization must regularly perform, may cause

the operation delay and interruption to the needs of the people
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25) Department of Groundwater Resources should reduce the process of requesting
permission to drill groundwater that is more than 6 inches in diameter

26) Groundwater transfers should have sufficient resources and personnel available
to support future groundwater transfers.

27) Department of Groundwater Resources should educate the public on
groundwater more and more at every opportunity, such as village community meetings. The
president shall understand the request for permission and the procedure for requesting for
the drilling of wells and the benefits of groundwater for business purposes.

28) Organize groundwater mission training / prepare local operating manuals /
support equipment

29) The transferor unit should enhance the knowledge and the proper operating
principles for the transferee in order to follow the correct principles.

30) The educational institution should produce more knowledge about groundwater
supply because in the local government organization the framework of the water official has

already been determined but no personnel for the work.
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Chapter 4

Assessment of Local Administrative Organization Satisfaction

In assessing local administration organization satisfaction, the research team developed
the satisfaction assessment form for the groundwater administration of the local administration
recarding the use and benefits of groundwater, service satisfaction, participation and
suggestions which the satisfaction assessment form consists of 6 parts which are general
information of interviewee information on services and benefits from groundwater satisfaction
with the groundwater management of local authorities. Participation in the process of
transferring the groundwater management and management tasks of the LAO. The results of
improving the quality of life of the people from the groundwater management of LAO and

comments / recommendations. To ensure efficient sroundwater operations.

4.1 General information

The respondents interviewed in 3 areas, 1,521 people, divided into 603 people in the
public sector, representing 39.65 percent, the private sector / business sector, 605 people,
representing 39.78 percent and other related groups 313 persons, representing 20.57 percent,
respectively, there were 844 males and 677 females. Most of the respondents were aged
between 41-60 years old, 787 people, representing 51.74% and most of them had education
level below bachelor’s degree 914, accounting for 60.09%, followed by 506 bachelor’s degree
or 33.27%.

4.2 Service information and use of groundwater

From all interviewees most of them use groundwater for consumption or household
use, with a total of 827 people, representing 41.39% followed by agriculture is 418 people,
accounting for 20.92 percent. Commerce / stores / services are 330 people, accounting for
16.52 percent. Industry / factories are 215 people, representing 10.76 percent. Public benefits
such as temples, schools, gsovernment offices are 153 people accounted for 7.66 percent and
others, 55 people, representing 2.75 percent

From all interviewees most of the groundwater is of good quality, 896 people,
representing 58.91%. The problem about quality of groundwater is 613 people, accounting for
40.30%. Most of the groundwater problems have sediment, 319 people are equal to 27.22%,
followed by groundwater with salinity / brackets were 127 people, representing 10.84%, white
stains of 208 people, representing 17.15%. Groundwater has iron rust 148 people, representing
12.63 percent. Groundwater has a smell of 106 people, representing 9.04 percent. And there
are other problems, such as red water with fine sand 73 people, accounting for 6.23 percent

respectively.
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From all interviewees Most of them use the services for permission to drill gsroundwater
/ use groundwater in the amount of 575 people, representing 45.56%. Followed by drilling
groundwater, of 279 people, accounting for 22.11 percent, paying groundwater costs of 261
people, accounting for 20.68 percent. The development of the original sroundwater blower
was 81 people, representing 6.42 percent, and maintenance Maintaining 66 deep well pump,
which is 5.23% respectively

From all interviewees most of them have used the service of 186 local administrative
organizations, representing 52.00%, followed by the Office of Groundwater Resources, 102
persons, representing 28.50%, Provincial Natural Resources and Environment Office, 39
persons, representing 10.90% and others as follows District Office, district Agricultural Extension

Office, 31 people, representing 8.70% respectively

4.3 Satisfaction with local groundwater management by local authorities

Satisfaction with the groundwater management of local authorities, divided into 4
evaluation areas which are 1) process, service process 2) staff or personnel who provide service
3) location and facilities 4) Quality of service, the satisfaction levels were given at 5 levels,
which were the least, the least, the medium and the most with the scores 1, 2, 3, 4 and 5
respectively.

Assessment of satisfaction from people who have used groundwater services from the
LAO. Overall, interviewees were satisfied at a high level with the total average of satisfaction
scores of 3.74 when sorting the assessment topics according to the satisfaction rating from
highest to lowest, as follows: Rank 1, the staff or personnel providing services have a high level
of satisfaction with the total average of satisfaction scores equal to 3.85, followed by service
quality aspect, satisfaction was at a high level with a total average score of 3.75, in terms of
process, service procedures were satisfied at a moderate level with the total average of
satisfaction scores of 3.70 and the last place is places and facilities with moderate levels of

satisfaction with the total average of satisfaction pointsequal to 368 respectively asin Table 4-1.
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Table 4-1 Total satisfaction levels for groundwater management of local authorities in all

groups

Metric

Nakhon Total
Satisfaction assessment topics Chiang Mai . Khon Kaen Results
Ratchasima

Mean S.D. Mean S.D. Mean S.D. Average

1. Process, service procedure

1.1 There is a clear process system 3.76 0.80 3.73 0.83 3.64 0.85 371 A lot

1.2 There is a public relation that is related to the 3.67 0.87 3.65 0.84 3.42 0.94 3.58 A lot
process, steps and time of service, clear and easy

to understand

1.3 Providing convenient, fast service easy to 3.79 0.92 3.76 0.84 3.61 0.85 3.72 A lot

coordinate

1.4 Providing equal service on a first-come, first- 3.81 0.89 3.80 0.81 3.68 0.89 3.76 A lot

served basis.

1.5 Listening to opinions and suggestions from users 3.81 1.03 3.76 0.85 3.60 0.86 3.72 A lot
Total 1 3.77 0.90 3.74 0.75 3.59 0.88 3.70 A lot

2. Personnel or personnel providing services

2.1 Polite service neat and friendly 4.06 0.86 3.85 0.78 3.79 0.85 3.90 The most

2.2 Attentive and enthusiastic in providing services 3.90 0.90 3.85 0.83 3.66 0.87 3.80 A lot

2.3 Knowledgeable staff able to provide answers, 391 0.81 3.81 0.82 3.68 0.86 3.80 A lot

suggestions, and correct problems

2.4 Providing services with equality 3.98 0.87 3.84 0.81 3.70 0.81 3.84 A lot

2.5 Integrity in performing duties 4.08 0.79 3.89 0.80 3.73 0.83 3.90 A lot
Total 2 3.98 0.85 3.85 0.72 3.71 0.84 3.85 A lot

3. Location and facilities

3.1 Convenience of requesting services from various

channels such as telephone, fax, postal, website, 3.83 0.90 3.66 0.85 3.49 0.92 3.66 A lot
email, etc.
3.2 Sufficiency of various channels for requesting
. 3.80 0.92 3.68 0.84 3.45 0.93 3.64 A lot
services
3.3 Convenience of accessing places and service
) 3.89 0.93 3.74 0.79 3.58 0.93 3.74 A lot
points
3.4 Modernization of service equipment 3.80 0.95 3.68 0.84 3.56 0.89 3.68 A lot
Total 3 3.83 0.92 3.69 0.75 3.52 0.92 3.68 A lot
4. Service quality
4.1 Receive services that meet the needs correctly
3.88 0.91 3.77 0.81 3.65 0.88 377 A lot
and completely
4.2. Providing services in accordance with the
standard process according to the specified 3.85 0.94 3.74 0.84 3.60 0.88 3.73 A lot
duration and procedures
Total 4 3.87 0.93 3.75 0.79 3.62 0.88 3.75 A lot
Total 3.74 A lot
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4.4 Participation in the transfer mission process and Groundwater Management
Services of the LAO

Participation in the process of transferring the g¢roundwater management and
management of local water resources in all local authorities is divided into 4 areas which are
1) recognition, 2) sharing, 3) collaboration 4) Joint development, with details as follows

From all interviewees, awareness, the respondents of the interview were aware of various
news / media information. Regarding the transfer of groundwater missions to local authorities,
accounting for 37-50 per cent. What is the role of LAO in groundwater missions? Steps /
processes of the local administration in accordance with the transfer of groundwater missions.

As for the part of thinking cooperation and in the area of joint development, representing
9-20 percent which is considered very small details are shown in Table 4-2
Table 4-2 Number and percentage of participation in sub-district water resources management

and groundwater management processes of the LAQ.

Participation in the process of Nakhon

Chiang Mai Khon Kaen Total

transferring the groundwater Ratchasima

Results

management and management
Total % Total % Total % Total %
of groundwater from LAO

Awareness aspect

1. Awareness of news / public
relations media of ransferring 4
o 135 2591 500 100.00 119 23.80 754 49.57 little
groundwater missions to local

authorities

2. Know what the local
administrative organization has 84 16.12 500 100.00 62 12.40 646 42.47 little

played in the groundwater mission.

3. Know the procedures /
processes of the local

administration in accordance with 36 6.91 500 100.00 21 4.20 557 36.62 little
the transfer of groundwater

missions.

Brainstorming aspect

4. Have participated in the
operation plan Suggestions for The
56 10.75 183 36.60 18 3.60 257 16.90
local groundwater development least

and management

5. Have attended the planning
meeting. Suggestions for
development regarding 59 11.32 213 42.60 30 6.00 302 19.86

groundwater management of

The
least

villages / sub-districts
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Table 4-2 Number and percentage of participation in sub-district water resources management

and groundwater management processes of the LAO. (con)

Participation in the process of
transferring the groundwater . . Nakhon
Chiang Mai . Khon Kaen Total Results
management and management Ratchasima

of groundwater from LAO

Collaboration aspect

6. Participated in activities /
projects Related to the
development, management and 36 6.91 174 24.80 11 2.20 221 14.53

monitoring of groundwater

The

least

resources of the local authorities.

7. Used to be a volunteer for
groundwater conservation or other 21 4.03 120 24.00 7 1.40 148 9.73

matters related to groundwater.

The

least

Development collaboration aspect

8. Have shared opinions via various
local authorities, such as answering
guestionnaires, comment boxes The
35 6.72 188 37.60 19 3.80 242 1591
into websites, etc., in order to least

develop and manage groundwater

in your local authority.

4.5 Results of improving the quality of life of people from the groundwater
management of local authorities.

Opinions on the results of people's quality of life development from the groundwater
management of local authorities, divided into 3 evaluation areas which are 1) resources and
environment 2) economics 3) societies by giving feedback in 5 levels: Minimal, least moderate,
and most with scores 1, 2, 3, 4 and 5, respectively. In general, the respondents have a high
level of opinions with an average score of 3.66 when sorting the evaluation topics according
to the score of the most to the least as follows: Rank 1 In society aspect, there is a high level
of opinions with a total average score of 3.76, followed by resources and the environment
there is a high level of opinions with a total average score of 3.64 and economic, there is a

high level of opinions with a total mean score of 3.57, respectively, as in Table 4-3.
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Table 4-3 Comments on the results of improving people's quality of life from groundwater

management of LAO

Nakhon
Chiang Mai . Khon Kaen Total
Assessment topics Ratchasima Results

Mean | S.D. Mean | S.D. Mean | S.D. Average

1. Resources and environment

1.1 There are additional water
sources for water supply systems, 3.63 0.92 3.95 0.75 3.48 0.97 3.69 A lot

agriculture, service industries.

1.2 There is an efficient allocation

3.64 0.91 3.92 0.69 3.43 0.99 3.66 A lot
of water resources.
1.3 Monitoring of water quality and

3.60 0.91 3.80 0.76 3.28 1.03 3.56 A lot
water balance
Total average 1 3.62 0.91 3.89 0.66 3.40 1.00 3.64 A Lot

2. Economic aspect

2.1 People / department can
increase productivity or increase 3.46 0.96 3.87 0.76 3.32 1.04 3.55 A lot

business expansion.

2.2 Persons / departments are

more confident in the amount of 3.54 0.95 3.85 0.75 3.37 1.01 3.59 A lot
water costs
Total average 2 3.50 0.96 3.86 0.71 3.34 1.02 3.57 A Lot

3. Society aspect

3.1 Help reduce / solve water

3.68 0.93 4.04 0.74 3.58 1.05 3.77 A lot
scarcity problems in the area
3.2 Help reduce conflicts about
water use in the community. 3.65 0.94 4.03 0.74 3.59 1.03 3.76 A lot
3.3 People / Communities /
Departments have quality water to 3.69 0.92 4.02 0.73 3.58 1.00 3.76 A lot
consume.
Total average 3 3.67 0.93 4.03 0.69 3.58 1.02 3.76 A lot
Total average 3.60 0.93 3.94 0.61 3.45 1.02 3.66 A lot

4.6 Comments / Additional Suggestions to ensure efficient groundwater operations
From the interview, there are many opinions and suggestions related to groundwater
operations of the Department of Groundwater Resources and Local Administration, which can
be grouped into 5 important issues as follows:
1)  Public relations and legal knowledge for people
1.1 People do not know that a request for permission for drilling and permission
to use groundwater is required before preceeding and do not know that there is a legal offense.

There should have public relations to give knowledge about the law as well. Once the publicity
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has been announced if someone deliberately digs LAO should have a mission to prevent and
suppress these groups as well.

1.2 A brochure should be made regarding the procedures for permission to drill
groundwater and permission to use groundwater. There should be public relations through
the announcement of the village.

1.3 Should increase public relations regarding sroundwater missions

1.4 Requesting staff from the Department of Groundwater to visit the area to
provide knowledge to groundwater users regularly.

1.5 Providing knowledge on using groundwater well care. Use of low-cost water
suction equipment and select sufficient groundwater resources for agriculture.

1.6 There should be more public relations regarding the use of groundwater and
there should be a lot of training on how to use groundwater in agriculture.

1.7 The Department of Groundwater Resources should recommend solutions to
groundwater quality problems, such as saline rusting etc.

1.8 Departments of local administrative organizations that over see things has
personnel who come to take care, who are not ready and have many duties to take care of
and many responsibilities that still not done well enough. Department of Groundwater
Resources should increase knowledge and understanding for local administrative organizations.

1.9 Want to have staff to meet regularly and look after the service throughout at
present, there is still no local authority to look after and provide knowledge about the
groundwater system of the government.

1.20 Local government organization should provide publicity regarding the
groundwater mission, the agencies in the area are regularly informed.

1.21 Needing staff to give advice with special care, especially water pumps

2)  Participation and knowledge enhancement for local officials and the public
aspect

2.1 Because the local authority does not have sufficient knowledge about
groundwater. Unable to give advice to people including knowledge of service procedures,
service expenses, technical knowledge for groundwater drilling, and legal knowledge.
Therefore, training should be provided to local authorities.

2.2 Request to the local government organization to give advice to water users as
to how to use the groundwater for maximum benefit

2.3 Lacking knowledge of groundwater and each time it is difficult to ask for
permission from the public because most of the supporting documents don't have many
documents causing difficulty for communities that need to use water, lost the opportunity

and facing drought
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2.4 The administration and management of local administrative organizations
should increase naintenance and management of water quality measurement should be
increased

2.5 At least 1 village volunteer should be established to liaise with the people and
solve the water problems in the area.

2.6 Organize more meeting on the use of groundwater. There should be public
relations, information dissemination / groups to participate in educating the public about how
to use artesian water properly and creating mutual awareness by allowing experts to directly
provide knowledge

2.7 There is a common development for all parties, both the government and the
public, as well as inspecting and supervising the quality of sroundwater to improve efficiency.

3)  Public assistance for groundwater

3.1 People want government agencies, whether local authorities or the
department, to provide public services for groundwater from beginning to end. Consider the
suitability for drilling groundwater, procure budgets and groundwater drilling services for
agriculture and used in the household for the public groundwater quality inspection inspection
and maintenance of wells that have been excavated. Conservation of unused groundwater
wells solving various problems such as salty groundwater, red water, little water, white stains,
and sediment etc. Repairing a broken pump, solar power supply including the supply of
drinking water filters.

3.2 Procure water reservoirs to reduce water shortages. Would like the local
administrative organizations or related agencies to allocate budgets to improve the quality of
groundwater services and increase convenience and have enough water to use

3.3 Additional budget should be set up to make groundwater drilling services more
efficient.

3.4 In the use of groundwater for public purposes, such as using water for petrol
stations to facilitate travelers which is the use of water in public toilets that gas station
operators intend to do for the service wholeheartedly does not generate revenue. The local
government organization should have measures to exempt water fee.

4)  Promotion of groundwater conservation

4.1 There should be a discussion on the use of groundwater for agriculture. Training
and advice should be given to the use of groundwater properly. Water management, cleaning
care, groundwater quality and standards water balance management, raising awareness of the
use of groundwater sufficiently. This should be done at least once a year.

4.2 Responsible service agencies should regularly inspect groundwater quality at

user-occupied sites to recommend water quality treatment recommendations.
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4.3 Groundwater in the area should be checked for having a valid license and have
the local administrative organization take seriously to get to know the number of wells and
more real data

4.4 Groundwater wells that requested for permission are incorrectly needs to be
inspected and proceed so that they all be in the same standard.

5)  Process or increase channels of operations

5.1 Redundant procedures should be reduced or additional ways of requesting
permission so the process will be speed up. The process of requesting permission took a long
time. Should improve to reduce the steps, submit requests for delivery or receive documents
in one place, should clearly inform the operating procedures and deadlines for completion.
There should be a result reporting system to let the applicant know which steps have been
taken and should notify the result as well

5.2 Timely coordination and groundwater drilling in the area should be
coordinated.

5.3 The local administrative organization should be able to allow a 4-inch well to
be drilled and request to cancel the water analysis in case of consumption and agriculture

5.4 would like to transfer the power back to the Department of Groundwater
Resources as before, because it takes a shorter time.

5.5 Document processing should be processed within 15 working days after
submitting documents for the convenience of groundwater drillers and groundwater users.
Because if there is a drought crisis that will solve the problem quickly and to the point will
reduce the loss of agricultural products and have a budget to support the use of groundwater
for farmers such as pipeline.

5.6 Payment methods should be extended more and there should be no fee for
payment of services.

5.7 There should be an officer to inspect the artesian wells every 6 months. There
shall be staff inspecting the artesian wells in the village in order to keep the information up
to date.

5.8 The mission of groundwater management requires the agency's expenses.
Which the local government organization is just the coordinating agency for, and the local
government organization does not have the tools, therefore supporting the private sector to
proceed will be more convenient and faster

5.9 Should have documents to guide the procedures in using the service clearly

5.10 Drilling and groundwater fees should be reduced

5.11 LAO and the Department of Groundwater Resources should coordinate and
communicate clearly on how to divide the workload because there are some LAOs, that have

no form for permission to drill groundwater wells. Have to request to the Department of
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Groundwater Resources directly, resulting in wasted time traveling to contact many times.
Therefore, there should be a form that can be downloaded from the website.

5.12 Paying for groundwater use, there should be a service that can pay for many
banks because it is limited to one bank which is not easy to travel to or should improve to be
an E-bill, can pay at the counter service

5.13 Should provide services with equality in order of request including providing

good services to everyone not discriminating against only certain groups of peop
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Chapter 5
Transcription of the Lessons of Groundwater Mission

Management Best Practices

5.1 Operating principles

From the compilation of data from the study of documents, interviews and observations
in the field in LAO, Chiang Mai, Nakhon Ratchasima and Khon Kaen province, of the researchers
in the project for the total of 91 places, based on the reality of the work and select by

establishing criteria for managing groundwater missions that are excellent in different areas.

5.2 Excellent groundwater mission management lesson in Chiang Mai Province area
5.2.1 Guidelines for replicating lessons in Chiang Mai area
Guidelines for synthesis of groundwater mission management model in Chiang Mai
province. Summary of excellent groundwater mission management model. According to the 4
M (Man Money Material / Method Management) management framework, as follows.
1) Personnel (Man)
1) The local government organization has a staff responsible for the technician
division working with the administrative department.
2) Local administrative organizations have sent responsible personnel to attend
the training as the Department of Groundwater Resources provides training.
2) Budget
1) Establish a budget in the annual plan of the local government organization
2) Integrate budgets with groundwater water supply system projects in the area
3) Integrate budgets with the water management integration project to solve
drought problems.
3) Aspects of materials, equipment / methods (Material / Method)
1) The local government organization proceeds with the letter granting the
transfer of groundwater mission.
2) System, Mechanism, Procedures according to the form specified
3) Publicize to the people in the area information about the request for drilling
permission and collecting groundwater usage fees
4) Management
1) Determine the infrastructure development strategy, utilities, natural
resources and environment
2) Establish a sufficiency economy plan for agriculture and water resources in

the area that is included in the 4-year local development plan
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3) Formulate plans for water, food and agriculture in the local development
plan
4) Prepare a plan to blow out the original well of the village that uses the water
supply system from the groundwater.
5) Create a plan on basic knowledge for the water supply management project
6) The local government organization coordinates with the person requesting
permission to drill / use groundwater, drillers set the scope of work together
7) Monitoring and control of groundwater use by the people, community water
supply from groundwater
8) Maintenance, repair, blow clean the existing groundwater well to be able to
use with drinking water and filling unused ponds
9) Follow up the operations according to the application for a license.
5.2.2 Results of replicating lessons of good groundwater mission management.
Replicating lessons from an excellent groundwater management mission model.
Local government organization that has been selected as Local government organizations that
have managed excellent groundwater missions in the amount of 10 places, based on 1)
outstanding points in the management and operation of groundwater missions of Local
government organization 2) Systems / mechanisms for the management and operation of
groundwater missions of Local government organization (the role of local government
organizations related agencies and service recipients (Groundwater users)) 3) Promotion of
public participation according to groundwater missions of Local government organization 4)
Promoting the quality of life of people in the area according to the groundwater mission of
Local administrative organizations and 5) the point of development in the management and
operation of groundwater missions of Local government organization. Can be summarized as
follows
1) Highlight
1) The local government organization has strengths in public services, public
can access service, the service is fast and friendly, there is advice given for clients.
2) The local government organization is the center of government services in
the area. The area of responsibility is not far, can easily access the area.
2) Management systems and mechanisms
1) Personnel, have personnel directly responsible for groundwater missions.
2) System and mechanism, requesting permission to proceed correctly
3) Follow up, inspect, give advice and recommmendations to entrepreneurs who
apply for permission
4) Inspect the location as per the permission request as quickly as possible.
5) Follow up on the report on the progress of the request for drilling and water

wells.
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6) Coordinate with people in wusing groundwater for agriculture and
consumption.
7) Water quality monitoring every year for village water supply quality
3) Promoting public participation
1) Publicize and campaign for public knowledge and understanding in the
application for drilling permission and the use of groundwater. And providing knowledge on
groundwater resources
2) Publicize the request for joint permission, both regionally and locally
3) Publicize to the public about the procedures, duration and cost of requesting
drilling permission and the use of groundwater
4) Organize a village community, held a meeting for both community
representatives to provide knowledge, comply with Acts, laws, rules and regulations that are
relevant and regularly listen to people's opinions.
5) Campaign for people to save water and the importance of the amount of
groundwater
6) Encourage village leaders to monitor groundwater quality in the area.
4) Promoting the quality of life for people in the area
1) Groundwater is a reserve for water resources with water to prevent drought
and promote careers

2) The people have drinking water and develop into a quality water supply

system

3) People have groundwater for agricultural use. Make use of worthwhile and
sufficient

4) Solve the problem of water shortage, drought in some areas and certain
seasons

5) People in the sub-district have higher productivity and have more income

5) Points to develop

1) Procedures for document preparation and filling out documents for approval

requests

2) Steps for requesting permission from related agencies
3) Personnel should have more and be consistent with the workload.
4) Liaison should be convenient, quick, and accurate.
5) Coordination between the Department of Groundwater Resources and local
government organizations according to groundwater missions

6) The mechanism of management should have information, procedures and a
definite period.

7) Training for providing knowledge in the operation of groundwater missions

for officials Develop knowledge about the groundwater act work procedures for personnel
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8) Training for knowledge on requesting permission, basic system maintenance
for people requesting permission to drill and use groundwater.
5.2.3 Groundwater mission management model for excellence
Summarize the results from the synthesis of excellent groundwater management
model based on interviews with executives and relevant personnel and the meeting to
replicate the lesson on the form of excellent groundwater mission management of
representatives from local administrative organizations that have been selected as local
administrative organizations with excellent groundwater management. Summarized as in Figure
5-1.

* 1City ity 4
The Development of Local Wall Baing * 3 Large SAOs
®  Groundwater System o of Department of Local Administra * 2 Medium SADs
& Agriculture
®  Waler Consurmplion
®  More Goods, Higher Income
t Missions on groundwater
Misslon-1: Groundwater drilling
Misshon-2: the old well by
chaning
Monitor and Evaluate the
Mission-3: Maintanance of deaep well water pump Strategies for infrastructure
e Mission-4: Gollecting fees for groundwater usage development and plans for
— - local development
walls with diameters of less than 4 inches and
for not aver
t 10 cubic meters per day

&  Authorizing drilling for groundwater wells
©  Diameters of lss than 4 inches
O Diameters of manm than 4 inches.
. A izing the usage of
© Mot aver 10 cublc moters per day
@ More than 10 cublic melers per day

Conservative plans and policles to Improve and

Friendly, fast, and accessible service

Collecting authorization fees
Groundwater deilling
Developing the old groundwater well by cleaning

Maintenance of deep well water pump — o e
Integration
®  Project on Water Rescurce Developmant
®*  Propct on Drought Solutions

Figure 5-1 Shows an excellent form of groundwater mission management

From Figure 5-1, an excellent form of groundwater mission management beginning
with eroundwater missions that have transferred missions in accordance with the action plan,
decentralization procedures for local administrative organizations. Local administrative
organizations with excellent management, establishing infrastructure strategies and local
development plans, have integrated with local water resources development projects and
drought mitigation programs. There is a responsible person with knowledge. Fast service,
friendly access to people in the area, and carry out the mission of requesting permission to
drill artesian wells. (Less than 4 inches in size and more than 4 inches in size) Requesting

permission to use groundwater (Not more than 10 cubic meters per day and more than 10
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cubic meters per day). Collecting various permission, drilling groundwater, blow cleaning the
original well, repair of deep well pumps, monitoring of the area requesting permission, follow
up with permission requests closely, resulting in the improvement of the quality of life of the
people in the area, including water supply, sroundwater, agriculture, and consumer water
systems, resulting in increased productivity and income of the people in the area.

Guidelines for the development of excellent groundwater mission management is
that there should be training to educate the responsible personnel in accordance with the
request for permission to conserve, develop and maintain the groundwater mission.
Groundwater wells are being documented and requests for permission are up to date. And
establishing a network of local administrative organizations with excellent groundwater
management. Develop as a learning ground for groundwater missions for local administrative
organizations interested. To develop and expand the results of groundwater transfer missions
to cover areas throughout the country

5.2.4 Summary of Lessons for the Management of Groundwater Operations in

Chiang Mai Province

Replicate lessons of Groundwater Management Mission (Best Practice) in Local
Administrative Organizations in Chiang Mai Province. The advisory committee has set the
criteria for consideration from the data on the management interview of the local
administrative organization administrators in the implementation of the mission of the
responsible personnel, satisfaction of groundwater users. The evaluation scores are compared
to a percentage, select local administrative oreanizations which have the percentage of the
total of 10 assessment points as follows: 1) Luang Nuea Subdistrict Municipality 2) Mae Jo
Municipality 3) Tha Ton Subdistrict Administrative Organization 4) Mae Ka Subdistrict
Administrative Organization 5) Sop Tia Subdistrict Municipality 6) Chai Prakan Sub-district
Municipality 7) Khuean Phak Subdistrict Administrative Organization 8) Choeng Doi Municipality
9) Wiang Fang Subdistrict Administrative Organization 10) Don Kaew Subdistrict Administrative
Organization, local administrative organizations that have excellent groundwater management.
1) Management: Mae ka Subdistrict Administration Organization Choeng Doi Subdistrict
Municipality, Luang Nuea Subdistrict Municipality, Chai Prakan Sub-district Municipality 2) The
operational aspect is the Luang Nuea Subdistrict Municipality, Mae Jo Subdistrict Municipality
3) Regarding satisfaction, Sop Tia Subdistrict Municipality, Mae Ka Subdistrict Administration
Organization, Don Kaew Subdistrict Administration Organization. Outstanding strength in
managing groundwater missions is providing services to people in the area with responsible
personnel, develop development plans, budget plan, quickly follow up on requests for
permits and on-site inspections. Make the people have water to consume and develop into a
quality water supply system and there is sufficient groundwater to use in the agricultural

sector.
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5.3 Lessons of groundwater mission management in Nakhon Ratchasima

Nakhon Ratchasima province has studied and replicate lessons from well groundwater
management in 10 aspects in 10 LAO areas, such as the vision of executives, groundwater
policies, learning of groundwater personnel, groundwater management plan into action,
groundwater management system, Groundwater operational procedures for public service,
public relations information, and cooperation with the establishment, data collection at the
area level, and public participation etc.

5.3.1 Lessons on Executive Vision and Groundwater Policy

Mueang Mai Subdistrict Municipality Khok Kruat Suburb which has high expansion

of the city with the higher amount of water demand. The management of the municipality
has established a groundwater policy for areas where water supply systems do not reach and
maintenance of the original water supply system so that it can be used at all times. And there
are plans to develop and clean the old well and adding new spots to provide services in areas
without tap water. As well as, authorized and assigned personnel to inspect groundwater
resources in the area if it is suitable for use or not. And with the appointment of responsible
personnel in the mechanic division. The executives have promoted and supported the
personnel in the department to have the opportunity to train to increase the knowledge and
skills related to groundwater. However, Department of Groundwater Resources should provide
regular and ongoing training in order to develop groundwater resources so that water shortage
can be resolved for consumption.

5.3.2 Lessons on setting up a groundwater policy

Nong Rawi Subdistrict Administrative Organization, Mueang District, Nakhon

Ratchasima Province is a large sub-district administration organization. Demand for water is
increasing due to population growth and economic production activities. In most responsible
areas, groundwater is used for industry/factories. There is a groundwater source development
project to promote the operation due to the royal initiative intended for consumption and for
cultivation. Nong Rawi Subdistrict Administrative Organization has a distinctive groundwater
policy mission, which is the policy of the Nong Raeng Subdistrict Administrative Organization.
That wants people to have clean water for consumption Consume sufficiently and thoroughly.
In the area of responsibility of the Nong Rawi Subdistrict Administration Organization there is a
risk of drought and water shortage because the community is far away from the water source
and lacking water storage. The administrators of the Nong Rawi Subdistrict Administration
Organization have a policy to include groundwater missions in the annual action plan and
budget provisions of the agencies for convenience and fast in using the budget to proceed in
drought. In addition, there is a groundwater mission development plan regarding the
development of a database for groundwater wells in the area responsible for both the legal

and illegal water wells.
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5.3.3 Learning lessons of groundwater personnel
The personnel potential of Sung Noen Subdistrict Municipality in relation to the
transferring groundwater mission of the Department of Groundwater Resources is at a very
good level. Due to Sung Noen Subdistrict Municipality’s adequate number of personnel who
are engineers and civil technicians overseeing groundwater operations. And experienced
personnel/trained involved in the operation 5 missions 8 activities for transferring groundwater
missions in which the work procedures have been performed according to the groundwater
transfer mission of the Department of Groundwater Resources. In addition, personnel
responsible for the groundwater transfer mission of the Groundwater Resources Department
has collected data on users who request to use the service regarding groundwater missions of
Sung Noen Subdistrict Municipality and personnel have conducted research on groundwater
missions, which from the study, the personnel have good knowledge and understanding of
the groundwater transfer mission of the Department of Groundwater Resources. As well as
establishing operational procedures for people who have knowledge and understanding about
the use of groundwater services at Sung Noen Municipality and able to promote operations
related to groundwater transfer missions as well.
5.3.4 Lessons on managing groundwater plans to implementation
Lat Buakhao Subdistrict Administrative Organization is located in Lat Buakhao
Subdistrict, Sikhio District, Nakhon Ratchasima Province.
1) Administration according to the ground water transfer mission
1.1) Personnel management. There is a management department in charge of
personnel responsible for the transfer of ground water, namely the Engineering Division.
1.2) Budgeting, planning for budgeting management processes. Have allocated
budgets for groundwater missions
1.3) Tools and equipment. There is storage of groundwater users, such as
requests for permission to drill groundwater wells, in the list of groundwater users, location of
the artesian well, number of artesian wells, the size of groundwater pipes and others by
conducting surveys to be a database system, conducted annually In this regard, the
preparation of the groundwater database has been trained by the Department of Groundwater
Resources.
1.4) Management
- The agency has created a groundwater development plan in the 4-year
government action plan of the sub-district administration organization. And put the plan into
action to support the demand for groundwater from all parts in the area as well
- The groundwater mission is carried out in accordance with the procedures of
the Department of Groundwater Resources. And publicize to the people in the area to be
informed about the transfer of groundwater missions

2) Performance according to the groundwater transfer mission
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- Received documents from the Department of Groundwater Resources in the
transfer of groundwater missions to the Sub-district Administration Organization. And comply
with the handbook of the Department of Groundwater Resources, such as requesting
permission to drill groundwater

- Have duty to inspect the area of people who request to use groundwater. And
proceedings in accordance with the regulations set by the Department of Groundwater
Resources to be lawful

- Have collected fees for permission to use groundwater at the specified rate
for income in order to develop the area in the area of responsibility of the subdistrict
administration organization

- Produce brochures to educate the public so that people can follow the
groundwater procedures

3) Monitoring, evaluation, and participation in the operation according to the
groundwater transfer mission

- Announce the mission of transferring groundwater to the public through
various channels, such as organizing a community forum and producing publications So that
people can get the same information

- Have mobilized public opinion regarding groundwater missions. In order to
monitor and evaluate the performance of the Subdistrict Administration Organization

5.3.5 Lessons on groundwater management system
Phaya Yen Subdistrict Administration Organization located at Phaya Yen Subdistrict,
Pak Chong District, Nakhon Ratchasima have good management which are:
1) Administration according to the artesian water transfer mission

1.1) Personnel: There are personnel involved with the transfer of groundwater
missions who have learned how to transfer the groundwater mission.

1.2) In terms of budgets, there is a budget allocation plan for the
implementation of the mission. There is a budget allocation for groundwater transfer missions
such as cleaning and repairing wells. There was a request for a budget to support the transfer
of groundwater from external agencies. Although never received a budget

1.3) Tools and equipment. Have office equipment, computer system,
equipment, and programs to store a list of groundwater usernames Have basic tools and
equipment for groundwater jobs

1.4) Management. There is a plan to manage the groundwater transfer mission,
such as repair work. There is a clear management structure regarding the groundwater transfer
mission. There are rules, regulations, defining the roles, duties, and work of the workers in
accordance with the assigned activities.

2) Performance according to the groundwater transfer mission
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2.1) Proceeded in accordance with the application for permission to drill
groundwater wells and permission to use groundwater from the Department of Groundwater
Resources, including the LAO, in accordance with the groundwater collection fee manual of
the Department of Groundwater Resources.

2.2) Pave made a request for permission to drill groundwater and allow to use
groundwater, based on data from the groundwater map and regulations of the Department of
Groundwater Resources.

2.3) Have inspected and followed groundwater entrepreneurs to request
permission to drill groundwater wells, permission to use artesian water under the law, report
the permission to drill groundwater, and use groundwater to the Department of Groundwater
Resources in the form specified, monitoring the use of groundwater and inspecting the
installation of water meters as required by the Department of Groundwater Resources. And
with the permission fee being LAO's revenue

3) Monitoring, evaluation, and participation in the implementation of the transfer
mission

3.1) There is a method / pattern for monitoring the operations according to the
mission by computer system.

3.2) There is a time limit of approximately 1 week to check the mission
performance.

3.3) There are guidelines for improvement and correction of operating results
to be efficient and effective.

3.4) People are involved in the preparation of project plans, activities or
activities through the village community.

3.5) There is publicity information about groundwater missions for local people.
There is communication to people in solving various problems. Keep the public informed
continuously.

3.6) Use of public comments in concrete actions such as solving groundwater
turbidity and sedimentation problems.

5.3.6 Lessons on Groundwater Operations for Service to the People

Nong Nam Daeng Subdistrict Administrative Organization has a place to provide
services to people who come in contact or receive services related to groundwater. Which this
work group belong to the technician division and have staff responsible directly which is
responsible for providing contact information for groundwater users, receive matters and
coordinate in all relevant areas, including the technical personnel of the Engineering Division
or related departments both internal departments and external agencies. The relevant forms
are being prepared to be made available to the public. There is a service queue, respectively
providing equal service, a process flow diagram showing to the users and the staff, checking

the completeness of the documents, a systematic record and storage of information, as well
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as a telephone number for users to contact, inquire about the progress of operations, and
publicize the service procedures to the people in the area through the network of village
headmen in each village and SAO members

However, from interviews with relevant officials, it is found that the people who come
in contact to request for a drilling license and a groundwater license that is smaller than 100
millimeters or have a water content less than or equal to 10 cubic meters per day is very few.
Most of the people requesting the service are requests with a pond size of more than 100
millimeters or the amount of water in excess of 10 cubic meters per day and most empowered
the artesian driller to do it instead. Therefore, the Subdistrict Administration Organization is
responsible for submitting the matter and forwarding it to the Office of Groundwater Resources
Region 5, Nakhon Ratchasima for further steps. However, the Subdistrict Administration
Organization has publicized the people in the service area through the network of the village
headman. In order to be informed of various news related to the groundwater business
continuously since there is a high proportion of groundwater users in the area when compared
to using water from other sources.

5.3.7 Lessons in public relations, information and building cooperation with the
workplace

In the context of the administrative region of Wang Nam Khiao Subdistrict Administration
Office. There are many different types of establishments. In-depth interviews with responsible
staff and owners of the establishment found that Subdistrict Administration Office, therefore
has publicized the provision of information about the drilling of legitimate groundwater to the
establishment thoroughly but sometimes business owners do not attend meetings with the
Subdistrict Administration Office. Officers responsible has also knocked on the door to access
the house to provide information about drilling groundwater that requires permission to be
required by law.

The Wang Nam Khiao area has many establishments, meeting with Subdistrict
Administration Office is therefore quite difficult, but the way Subdistrict Administration
Organization assigns officials to meet, talk, come to understanding with this establishment
received good cooperation from the establishment. Which most establishments will be aware
of information about Guidelines for drilling eroundwater and staff in the area to provide
accurate information regularly. As well as being able to contact the SAO directly to easily and
conveniently

For the provision of public services, the Subdistrict Administration Office has conducted
public relations in all communication channels in order to create awareness and participation
with the Subdistrict Administration Office by providing public relations and education in the
community. Villagers are also interested because of the area of Wang Nam Khiao Subdistrict

Administration Office is also an area of sloping mountain farmers that villagers want to drill
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groundwater, but there are problems in requesting permission in the community. Each time,
it emphasizes providing information regularly.

5.3.8 Systematic lessons on data storage and mapping of groundwater drilling
points at the level of the system

Huai Bong Subdistrict Administrative Organization is outstanding in data storage and
layout groundwater drilling point for ground level Systematically

The results of in-depth interviews show that the Huay Bong Subdistrict Administration
Organization has driven Working systematically and assigning staff responsible for groundwater
specifically ready to support and encourage responsible officers to acquire more knowledge
about mission related to groundwater regularly.

In addition, the Subdistrict Administrative Organization has conducted a map of
groundwater data in the area. That, with in-depth information both wells that have been
drilled legally and those that were drilled before enforcement by law, including systematically
storing data and creating a permission to drill plan. There is also a system for notification of
groundwater quality inspections in the area.

5.3.9 Lessons in data storage at the local level

Hin Kon Subdistrict Administrative Organization is a small subdistrict administrative
organization, mainly for agriculture, with systematic data collection on groundwater drilling.
The sub-district administration has emphasized the construction of awareness about drilling
groundwater that is accurate according to the law, especially groundwater wells at the area
level. By using the community stage as main. In addition, for the responsible staff, they are
determined to find new information about the regular transfer of groundwater missions and
can answer questions with people at the local level regarding requests for groundwater drilling
privileges.

In addition, there are surveillance for illegal groundwater drilling and guidelines for
planning the storage of groundwater that has been drilled before the law is enforced. By
collecting it as information for the administration related to groundwater missions in the future.
Sub-district Administrative Organization must know about the transfer of the said mission.
Which must be retrieved for administrative decisions.

5.3.10 Lessons on public participation

Chaliang Subdistrict Administrative Organization, Khon Buri District, Nakhon Ratchasima
Province is a medium-sized sub-district administration organization. Most of the area, 90% is
agricultural and uses groundwater quite a lot. Chaliang Subdistrict Administration Organization
is outstanding, groundwater mission, public participation from the community forum, the
officials of the Chaliang Subdistrict Administration Organization conducted a meeting to
explain, publicize the transfer of groundwater missions to the local people about the role of
sub-district administrative organizations in groundwater operations, which is under the

responsibility of the Engineering Division, with requests for groundwater requests and
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coordinate with the provincial department or Department of Groundwater Resources to
communicate and understand each village to propose the annual budget project to the
Subdistrict Administration Organization and the Subdistrict Administrative Committee to
consider the urgent necessity, with the emergency budget for groundwater use. There is also
a community to drill groundwater for the consumption of the village, with the sub-district
administrative organization being a drill and the village / community committee to manage
such as village water supply drinking water in each village (Regarding income-expenditure from
the distribution of water for consumption), people then can think together to make a joint

plan on the use of groundwater.

5.4 Lessons about groundwater mission management in Khon Kaen Province

Groundwater mission is one of many missions in the central government transferred to
a local government organization. Based on the Local Administrative Organization in Khon Kaen
Province, it was found that the services according to groundwater missions rarely happens,
therefore, is a secondary mission that LAO will give importance to. However, from studies 10
LAOs in Khon Kaen province that received 5 excellent groundwater management mission
points, which are (1) Policy / Guideline (2) Personnel (3) Budget (4) Service process
management (5) Service environment. Not yet found any departments with regular practice
(full 3 points) in all areas, each department has some different best practices. To find an
excellent groundwater management model for LAO in Khon Kaen Province lessons can be
imitate as per table 5-1

Table 5-1 Best practices of groundwater management models of the LAOs in Khon Kaen

Dimensions Components Details

1.Policies / 1.1 Assignment Assigning policies to the responsible officers (e.g., the Permanent

Practices of duties Secretary, Director of the Technical Division, technicians, or officers)
1.2 Good Using gsood governance in the work with transparency, integrity,
Governance honesty, efficiency and effectiveness; seeing the people as the

utmost work target, and having the ability to work in harmony with

both governmental and private organizations

1.3 Good Providing services with equality, economy, and immediacy, placing
Approaches to emphasis on people’s participation, listening to opinions and
Service complaints from the people, integrating their opinions in order to

improve services for the better

Ll Presented by Groundwater Resources Institute, Khon Kaen University 5-12



Department of Groundwater Resources

Executive Summary Report of the Study, Analysis, and Evaluation of Groundwater Mission Transfer

from Department of Groundwater Resources to Local Administrative Organizations in the Piloted Areas, 3 Provinces

Table 5-1 Best practices of groundwater management models of the LAOs in Khon Kaen (con)

Dimensions

Components

Details

1.4 Conforming to

the Laws

Conforming to the laws, rules, and regulations and observing
the government’s policies to the extent that the roles and
duties of the LAOs allow

2. Personnel

2.1 Leadership

The administrators possess vision in the support of this mission
and facilitate the officers’ implementation — “The president is

loved by the people and the colleagues.”

2.2 Understanding of
the job

Implementers and officers serving the people understand the
elements of the work and know what can be done and what

cannot be done.

2.3 Service-

mindedness

Officers serving the people assist the people to the fullest
extent, care for them, and are keen to serve them with

friendliness.

2.4 Searching for

Officers always search for knowledge by attending training and

allocation of funding

for the mission

Knowledge seminars and search information from various sources in order
to develop themselves and to improve the efficiency of the
services.

3. Budget 3.1 Sufficient Funding should be allocated in the annual plan or an amount

of money set aside for emergencies, such as drought.

3.2 Request for
budget /resource
support from related

organizations

If any mission is beyond the capacity or beyond the scope of
the budget, then cooperation could be sought from other
organizations, such as the Provincial Administrative Organizations

(for example, in the case of blow-cleaning and drilling).
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Table 5-1 Best practices of groundwater management models of the LAOs in Khon Kaen (con)

Dimensions Components Details
4.Service 4.1 Standard services | Service is provided with clear steps, systematic operations, and
procedures monitoring and evaluation. LAOs should be the mediator that
coordinates between the people and the state.
4.2 Client-oriented Clients should be the center of attention and facilitated in
services every way possible. They should be advised and assisted.
Officers should not refuse the clients or “weasel out” of their
responsibilities.
4.3 Service- Officers should be friendly, smiling, and welcoming; they should
mindedness talk to the clients and build a good first impression.
4.4 Immediate Convenience should be emphasized so that the clients can
service receive services within a suitable time frame. They should not
be left unattended. Services should be accurate, on-time, and
monitored, and the results should be informed immediately.
5. Service 5.1 One-stop Having a service point where the people can receive full
environment | Services services at just one place and not having to move from desk to
desk.
5.2 Good service Providing a good place with chairs, waiting spaces, drinking water,
venues etc. that is suitable for the clients
5.3 Fully-equipped Providing the equipment, such as forms, pens, leaflets, a chart
facilities showing service procedures, and computers.

5.5 Summary and recommendations

Transcription according to the study, analysis and monitoring project of the transfer of

groundwater missions by the Department of Groundwater Resources to local administrative

organizations in the three pilot provinces shows that many LAOs are trying to implement

groundwater to create best practices. However, there is no LAO that is able to manage

excellent groundwater missions in all aspects. Each location has different strengths, such as

policies / practices, personnel, budgets, service process in service environment, data

management, participation process, and public relations etc.

However, the study in this project discovered some observations which is the transfer of

any mission from the central government down to that local area, must be done through a

collaborative network academic and practical from many relevant departments which are the

departments/ agencies that transferred the mission must be like a "mentor" for LAO closely
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and continuously. In order to create an excellent operational system because many of those
missions, LAO still lacks knowledge and understanding of personnel and budget, but the
limitation of the central government agency is that it is unable to supervise or facilitate the
LAO thoroughly. Therefore, creating a local LAO model is one of the important tasks under
the construction of a groundwater governance system and the decentralization system in
groundwater missions to the local. This may require integration of cooperation from Regional
agency Educational institution. Which has personnel and knowledge to help improve the
competency of LAO to be stronger. Especially the personnel training process and transfer
knowledge to LAO nationwide. This is for the common goal of success which is for the people’s

benefits and happiness.
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Chapter 6
Conclusions and recommendations for the development of

groundwater transfer mission

6.1 Summary of the mission transfer evaluation results

Study on the transfer of groundwater missions in 3 pilot areas able to summarize the
results of the mission transfer evaluation in various aspects, including policy, goals, and the
demand for groundwater mission transfer to the local government organization. Preparation
for supporting groundwater missions of local administrative organizations, in support of
groundwater mission readiness from the Department of Groundwater Resources, quality aspect
of work according to the groundwater mission of the local government organization regarding
the performance of the groundwater department's work of LAO or the adjustment of LAO and
the monitoring, inspecting, and developing of groundwater work by the Department of
Groundwater Resources and the Department of Local Administration as follows

6.1.1. Policy, goals, and needs for the transfer of groundwater missions to the local
government organization. Most of the local administrators do not have a clear policy on
groundwater but has the duty to procure water and develop public utility systems in the area
already and have overall policy which focuses on providing water services to people rather
than conserving and maintaining groundwater resources

6.1.2 Preparation aspect for the groundwater mission of the local government
organization. It was found that the local government organization has prepared the
groundwater mission at a low level. When considered individually, the structure, knowledge
transfer on groundwater, personnel. The least preparedness by the local administrative
organization, namely the database system, tools, equipment supporting sroundwater work.

1) In terms of structure, there is a medium level of preparation. Most LAOs do not
change their work structure. But assisned more groundwater jobs to the Engineering Division
in charge

2) In terms of personnel, preparation is at a medium level by assigning the
groundwater mission to the mechanic division to be responsible for the operation. But there
are problems with the knowledge of the technicians and the number of technicians with a
small number of staff and the work of the technicians already have a lot and more training
should be provided to understand the scope of work and there are also handbooks for easy
operation.

3) Knowledge transfer regarding groundwater. There is a low level of preparation,

both in the groundwater technical development, maintenance, and groundwater law
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4) The tools, equipment and database have the least level of preparation. Since
most LAO officials did not drill the artesian wells. Therefore, there is no preparation for tools
and equipment. Most do not use database system because lacking knowledge.

5) Budget aspect has the least level of readiness. Most have not prepared a budget
for groundwater or prepared it altogether with other budgets. Or use emergency budget to
maintain an existing system rather than set a budget for the development of a new
groundwater project for people

6) In the process of transferring, following up and evaluating, the readiness is at
the smallest level. Since there is no clear monitoring and evaluation system from the DGR and
Department of local administration.

6.1.3 Supporting of readiness for groundwater missions from the Department of
Groundwater Resources aspect found that the Department of Groundwater Resources has
supported the preparation for supporting gsroundwater missions to the local authorities at a
low level. When considering each issue, it was found that the transfer of knowledge on
groundwater, management, and work procedures have the highest preparation. The process
of transferring, following up, evaluating and improving the processes, personnel, work systems
according to drilling and using groundwater permission, such as having G-MIS and GCL systems,
budgeting, and least preparedness areas is the preparation of tools and equipment for
groundwater work.

6.1.4 Quality of work performance according to the groundwater mission of the local
government organization, it was found that the local government organization has 3 levels of
quality of ground water operations at a moderate level, namely the operations for controlling
groundwater operations, the development of groundwater sources, and other groundwater
operations, such as groundwater waterworks for agriculture.

6.1.5 Regarding the performance of the ground water operations of the LAO or the LAO
adjustment, it was found that the operators have knowledge and understanding about
supervision and control of groundwater business, groundwater resources development, and
other groundwater issues at a medium level. When considered individually it was found that
the officials had performed according to the groundwater missions at the medium level in all
3 issues which were regulatory control groundwater business, for example requesting
permission to drill groundwater / requesting permission to use groundwater. Charge for
groundwater use, other groundwater operations, such as groundwater supply, groundwater for
agriculture and groundwater source development

6.1.6 Monitoring and development of groundwater operations by The Department of
Groundwater Resources and the Department of Local Administration found that it was
assessed at a moderate level. When considered individually found that there were moderate
levels of monitoring on all 3 issues, which are monitoring of permission to drill groundwater

that is less than 4 inches in size and permission to use groundwater not more than 10 cubic
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meters per day and to charge for groundwater usage. Monitoring of other groundwater
operations such as groundwater for agriculture, groundwater, and monitoring of groundwater

development work.

6.2 Satisfaction with local groundwater management of local authorities
6.2.1 Satisfaction with local administrative services
Assessing the satisfaction of the groundwater management of local authorities by
assessing the satisfaction of the groundwater management of local authorities, divided into 4
areas, which are 1) process of steps of service 2) staff or personnel providing services 3) Places
and facilities 4) Quality of service aspect, Overall the respondents responded at a high level
of satisfaction. When sorting the evaluation topics according to the satisfaction scores from
highest to least as follows, staff or personnel providing the services with the highest satisfaction
levels was followed by the service quality was satisfied at a high level. In terms of process,
the service process was satisfied at a medium level. And lastly, the location and facilities were
satisfied at a moderate level.
6.2.2 Participation in the Substance Transfer Process and Groundwater Management
Services of the LAO
Participation in the process of transferring the groundwater management and
management of local water resources in all local authorities is divided into 4 areas which are
1) recognition, 2) sharing, 3) collaboration 4) Joint development. From all interviewees, there
was a perception of those who responded to the news and public relations news regarding
the transfer of groundwater missions to local authorities in the range of 37-50 percent,
respondents were aware what is the role of LAO in groundwater missions, Steps / processes
of the local administration in accordance with the transfer of groundwater missions. As for the
part of brainstorming and in the area of joint development representing 9-20 percent which is
considered very small.
6.2.3 Results of improving the quality of life of people from the groundwater
management of local authorities.
Opinions about the results of the development of the quality of life of the people
from the groundwater management of the local authorities, divided into 3 parts, which are 1)
resources and environment 2) economic 3) social aspects found that in the overall
interviewees have high level of opinions. When ranking the evaluation topics according to the
scores, the highest to least comments are as follows: No. 1 in the aspect of society has a high

level of opinion, followed by resources and the environment, and economic.
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6.3 Conclusion of the lesson transcript
6.3.1 Lesson: Management of Groundwater Mission in Khon Kaen Province
LAO study in Khon Kaen province found that the services according to sroundwater
mission rarely happens, Therefore, is a secondary mission that LAO will give importance to.
However, from studies LAO in Khon Kaen province, there are 10 places that received 5 points
in good groundwater management mission, which are (1) Policy / Guideline (2) Personnel (3)
Budget (4) Service process (5) Service environment. Not yet found that any department that
has good practice on a regular basis in all areas. Each LAO has some different best practices.
6.3.2 Lessons: Groundwater Mission Management in Nakhon Ratchasima Province
Nakhon Ratchasima province has studied and transcribe lessons from well
groundwater management in 10 aspects in 10 LAO areas, including the executive vision and
groundwater policy, learning of groundwater personnel, groundwater management plan into
action, groundwater management system, groundwater operational procedures for public
service, public relations information and cooperation with the establishment. Reginal level
data collection and public participation.
6.3.3 Lessons styles for groundwater mission management in Chiang Mai Province
Transcribe lessons of Groundwater Management Mission (Best Practice) in Local
Administrative Organizations in Chiang Mai Province. Considering the administrative data of the
administrators of the local government organization in the implementation of the mission of
the responsible personnel, satisfaction of groundwater users, local government organization
with excellent groundwater management 1) Management 2) Operations 3) Satisfaction With
outstanding points in managing excellent groundwater missions is to provide services to people
in the area with responsible personnel, develop budget development plan, fast tracking of
requests for permits and inspections resulting in people have water to consume and develop
into a quality water supply system and there is also sufficient sroundwater to be used in the

agricultural sector.

6.4 Recommendations on operational development guidelines for the Department of
Groundwater Resources
6.4.1 Suggestions for policy implementation and strategic plans

The mission of the development, management and control of groundwater
business that is efficiency and effectiveness of the nation must be able to serve the people
effectively and contribute to the sustainability of eroundwater resources as well. Therefore, it
must be implemented into an integrated system called "Creating a Groundwater Governance
System Network and providing services like State-local "by groundwater governance, consisting
of 4 main components: (1) stakeholders (2) laws, regulations, institutional structure and
application (3) policies, plans and goals, and (4) scientific knowledge of groundwater resources

and other information related (Foster and Garduo, 2013). Which has to be set targets, work
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plans and action plans together from the central and local agencies so they can serve the
people efficiently under the groundwater governance system framework as shown in Figure 6-1.

Establishing a groundwater governance system is considered one of the important
tasks of national water resources management. Because groundwater is the main water source
that is used in most parts of the country especially outside the water supply service area and
outside the irrigation area. Including consumer, agriculture, service and industry under the
context of the transfer of groundwater operations to the local authorities, encouraging local
authorities to be local key operators and regulators, to effectively perform groundwater
operations, it is very important to People's well-being and sustainability of resources. The
transfer process must give importance to the knowledge creation process, the development
of database personnel, and the readiness of the local government organization to be able to
work together with the Department of Groundwater Resources. The Department of
Groundwater Resources must be a mentor agency and supervise to achieve the same standard
of operation throughout the country. The Department of Groundwater Resources must
establish policies and action plans clearly. In the development of various systems created as
a mechanism to drive and support the integrated function (state-local network) in order to
build a "sroundwater governance system" in the long term. The Department of Groundwater

Resources must be both balanced regulator and operator.
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Figure 6-1. Framework for the development of an action plan under groundwater

governance (from Foster et al., 2009)

The research team has recommendations for various operations relating to
groundwater transfer missions’ guidelines, policies, regulations, laws, groundwater standard
manual evaluation tracking system and an appropriate form for the efficient transfer of
groundwater operations to each sub-district organization in the next phase as detailed in the
following topics.

A good groundwater governance system requires clear goals, policies and plans,
especially sustainability and environmental conservation. Including reducing water shortages,
effective use of water reduces poverty and creates equality. And in the context of
decentralization as the main policy of the country has stipulated the transfer of various
missions including groundwater to local authorities, administrators and policy committees of
the Department of Groundwater Resources must comply with government policies. Must

therefore speed up building "Strategic plan, master plan, or master plan for decentralization
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of groundwater which must have an action plan or joint state-local groundwater work plan "to
support concrete groundwater management work in order to be a plan for the principles of
mission transfer and joint groundwater operations "State-local" as previously discussed by
many parties and suggested during the year 2012.

The major problem encountered in this research is that groundwater work is a
work that requires a lot of information and knowledge about hydrology but it is something
that officials LAO has difficulty to learn due to having enough basic knowledge in this field, it
Is @ complex science and must have expertise. Training and sending more personnel to work
in this area is very necessary, but since the transfer of groundwater missions does not have a
road map, goals, strategies, work plans, action plans, budget indicators and responsible people.
The exact budget allocation proceeds development of support mechanisms building
personnel and work networks. Therefore, does not occur systematically and continuously. The
researcher considers that all 5 missions that must be transferred to LAO is a work that is very
academic. The knowledge building and the collaboration mechanism must be effective.
Therefore, propose a sample work plan for creating a groundwater governance network
Supports the transfer of missions and joint groundwater work "State-local" preliminary as
shown in Figure 6-2.

Transferring of any tasks that must be transferred any part that needs to be done
together create common awareness with coordination including integration of collaboration
and the Department of Groundwater Resources and the Department of Local Administration
must accelerate the preparation of a road map and set a clear budget for different periods
according to the principles of good governance in all 4 areas. Preparation for support in the
transfer mission should be considered in terms of personnel, budget and relevant materials.
The Department of Groundwater Resources should revise the details of laws related to transfer
laws and missions and specify clear guidelines at the department, provincial, and local levels
and creating public participation. The main activities in creating efficient groundwater
management for the local area are focusing on creating activities together (participation) such
as groundwater workshops such as surveying, drilling and groundwater development, blow
cleaning, washing and maintaining water supply systems. Compliance with groundwater law
Management of groundwater refilling etc. Study on groundwater for agriculture. Joint
development planning if carried out continuously, it will be extremely effective in the
development and management of groundwater. Resulting in sustainable groundwater
resources. People have more knowledge and understanding of groundwater resources and
receive sufficient clean water, both quantitative and quality thoroughly according to the vision
of the Department of Groundwater Resources. Ground water governance management

development plan supporting transfer mission and “state-local” joint groundwater work.
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Figure 6-2 Recommendations for the development of a groundwater resource
management network to support the transfer of missions and joint groundwater operations
"State-local"

6.4.2 Recommendations on operational guidelines for stakeholder management

All stakeholders in the field of groundwater resources, including government
agencies, the users of the groundwater wells must have a common role in the use of
groundwater, conserve and manage groundwater such as groundwater user groups for
agriculture, industry and mining, tourism and commerce, groundwater user groups in the
school water project Groundwater users under the groundwater supply project in rare water
areas groundwater conservation volunteers, Local Administrative Organization (LAO) private
contractor group drilling groundwater wells, provincial office for Natural Resources and

Environment (TSOJ), Department of Local Administration Department of central Groundwater
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S

Resources and the Office of Groundwater Resources (NGOs), NGOs and other interested parties.
In this regard, the Department of Groundwater Resources must clearly define all roles and
responsibilities for all stakeholders. And must specify strategies, plans, action plans, and
budgets for all sectors, taking into account the potential and limitations in various areas of
each department as well. Otherwise, directionless operations will occur and finally causing
damage to groundwater resources.

Due to the large number of local authorities (LAO), it is impossible for the
Department of Groundwater Resources to transfer staff to every LAO. In practice, every LAO
will use engineers or technicians and staff in the Division, technician in the operation of
groundwater resources Creating knowledge and understanding for these officials is therefore
the most important issue in the process of transferring groundwater missions. Participation of
collaborators must occur. Therefore, work must create a mechanism to create a co-operation
system in the state-local network to get the Department of Groundwater Resources, the Sub-
District, the Provincial Police Station, and the Department of Groundwater Well drilling.
Therefore, must be built as a close working network. The ultimate goal is to provide
groundwater service standards to people. The working group has suggestions. There shall be
a working group at the provincial level as shown in Figure 6-3 by representatives from the
Department of Groundwater Resources in the region which is The Office of the Registrar shall
have at least 1 person responsible for supervising groundwater work, so at the level of the
Office of the Subdistrict, the personnel structure should be adjusted to support this mission.
In the central it may be necessary to increase the structure or expand the scope of work and
personnel of Division of collaboration Promotion In being a coordination agency working as a
network with the local and construct a network of local AECs, at least 1 person per building,

and establish a mechanism to continuously drive the network.
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Figure 6-3 Suggestions regarding the Provincial Groundwater Committee Network in the
Context of the State-Local Authority Distribution and Groundwater Missions for Groundwater
Resource Sustainability

6.4.3 Suggestions for Legal Practice and Regulations

Laws, regulations, institutional structure and application. The groundwater law
must be updated to be up to date keep up with the changes. Nowadays, almost every country
has enacted laws related to groundwater. Most will determine ownership, rights of owners of
artesian wells, protecting groundwater from pollution, laying structure for groundwater
management and various procedures but the increase in the use of groundwater and informal
groundwater wells are increasing dramatically in every country, causing every country to turn
back to consider ownership and rights in groundwater. Weak law enforcement monitoring of
weak emission making sroundwater resources at increased risk for every Area around the world

In the context of decentralization of groundwater in Thailand. The improvement
of groundwater law to be effective is very important. Due to groundwater law (Groundwater
Act 2520) has been used for a long time. In addition, the current situation of groundwater use
has changed dramatically and very quickly. Including water laws "Water Resources Act B.E.
2561" comes out together with currently, the role of the Department of Groundwater
Resources has to be more integrated. Therefore, the groundwater law should be constantly
updated in order to cover more dimensions, such as social, economics, hydrology, geology,
environmental pollution, new forms of groundwater usage, filling groundwater and dimensions
related to working with local people, etc.

Transferring groundwater missions to the local area has one major weakness:

localities cannot be an effective inspector of groundwater smuggling, despite being in the area.
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But lacking in law enforcement expertise, legal understanding, and social conditions, base of
political votes in the area forced to not be able to take legal action openly. Therefore,
improving the law to be flexible and to enforce or implement appropriately in the area.
Therefore, very important aside from laws and announcements, mechanisms, tools, budget
and manpower of central - local officials must urgently consult with workers and specify more
to suit the situation in the actual operation. In addition, the amendment of the law to
encourage people to comply with the law should make the control and supervision to
maintain groundwater resources more effective than focusing on law enforcement
6.4.4 Suggestions on scientific practices for groundwater resources and other data

Related

Scientific knowledge about groundwater resources and other information related
s very important for groundwater management, because gsroundwater resources are not visible
on the ground. Knowledge and physical data such as hydrology, geology, water quality,
groundwater use, potential of groundwater, groundwater level situation, and related hydrology
and socio-economic data of groundwater is therefore very important for management and
should have current time tracking information for use in status analysis and planning as well.

Must have the development of groundwater technical data and a surveillance
system at the sub-district level. Future groundwater management must be undertaken at the
sub-district level. LAO will develop and control groundwater operations in its area by Lack of
groundwater technical information. Department needs to develop groundwater data, water
use in the area, map of ground water potential, water balance, updated and distributed to use
at all levels continuously. And accelerate the development of surveillance systems at the
sub-district level (1 sub-district, 1 observation station) by allowing the technicians or the
network at the sub-district level to participate in monitoring groundwater resources of their
own, Which may start in areas that use a lot of groundwater first and then spread to cover the
whole country.

The Department of Groundwater Resources is the national center in terms of
knowledge, information and groundwater resource management. Therefore, the Department
of Groundwater Resources has to update the groundwater information and management to
be up to date. Department of Groundwater Resources must study research and develop
technical techniques continuously, such as having to update hydrogeological data to be up to
date across the country thoroughly, precisely, adjusting new knowledge apply.

6.4.5 Creating a Groundwater Operating Standards Guide and Creating a Best
Practice

The working group has studied the working standards and good working guidelines

for groundwater. It is found that most LAOs do not have a clear working system according to

manuals or standards. To have continuous knowledge enhancement training and monitoring

are still considered important issues and it is the mission of the Department of Groundwater
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Resources to directly supervise and support to happen urgently. The study of the Department
of Groundwater Resources 2012 has set many standards for groundwater work. Consisting of 4
standards including:

Standards in Section 1. Standards of Sufficiency (Having enough drinking water)
using the criteria that people must have clean water for consumption 250 liters / person / day
throughout the year.

Standards in the area 2. Management standards by using criteria related to
management in various activities, namely (1) Municipality personnel / Sub-district
Administrative Organization have knowledge and ability as a competent official and
groundwater personnel in the locality (2) establishing a public relations system and informing
the public (3) creating a groundwater action plan (4) publicizing (5) creating a groundwater
history record (6) Have a financial system and (7) have a system for procurement

Standard Aspects 3. Standards of Public Service by using criteria related to
readiness to service people according to the transferred mission Which the municipality / sub-
district administrative organization must be ready for various activities which are (1)
Groundwater Drilling Permission Activity (2) Groundwater Usage Permission Activity (3)
Groundwater Charge Activity (4) Public Groundwater Well Drilling Activity (5) Maintenance of
deep well pump deep well pumping activities (6) Ground cleaning well development activities.
For activities 1-3, it is an activity that involves groundwater operations. The activities 4-6 are
technical activities for groundwater.

Standard 4. Field practice standards (Groundwater well maintenance) using the
criteria are all public wells must be inspected and supervised for at least 3 months at a time.

The working group found that the standards in all 4 areas are clearly specified. But
the local authority does not have a standardized reporting system and the department lacks
detailed monitoring and is the role and duty of the department that must be set up in the
area to create standards by using manuals that must be developed in accordance with various
missions. Make it possible and if found to be too complex and too high must accelerate to
improve standards to suit working conditions and the local operational potential of LAO.

As for the standardization of operations according to the 5 missions and local LAO
development, the process must be carried out at the same time with the need to expedite
the making of manuals. The standard of all 5 missions must be urgently implemented. Which
must be designed to be content for LAO, especially the 5 missions, not manuals or standards
of the Department of Groundwater Resources officials

Task 1 Drilling eroundwater wells

Task 2: Develop blow cleaning the original artesian well

Task 3: Maintain maintenance of deep well pump

Task 4: Groundwater charge collection
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Task 5: Permission for the drilling of artesian wells with a top diameter of less than
4 inches (100 millimeters) and authorizing the authorization for the use of permitted
groundwater not more than 10 cubic meters per day.

The guide should consist of procedures and standards of operations, agencies,
budgeting, etc. and to expedite the delivery of manuals, as well as conduct workshops for all
missions and activities in each region by DGR of the agencies in the central area works in
collaboration with the Bureau of Groundwater Resources in all regions.

Operational, guidelines, regulations, laws, sroundwater standards manuals. That is
summarized according to the results of the analysis and data synthesis from interviews with
executives from the Department of Groundwater Resources Administrator of the Department
of Local Administration Local Administrative Organization Administrators Personnel responsible
for the mission and data analysis results from the interview form for groundwater users in the
area. Suggest a guideline by specifying objectives and key results which can be summarized
according to 5 groundwater transfer missions as follows:

Task 1 Drilling groundwater

Objectives Key Results
1. Survey and development plan 1.1 Survey artesian wells and map current artesian
for the development of wells Annually
groundwater well drilling in the 1.2 Develop groundwater resource development plan
area in the area by integrating with the LAO's annual

development plan every year.

2. Set the standard for drilling 2.1 Determine the characteristics and sizes of the
according to the Groundwater Act. | ponds appropriately according to the conditions of
And has a convenient, accurate, the area, topography and the needs of each type of
and fast operating system water user.

2.2 Creating a guide to the flowchart infographic

2.3 Establishing an online groundwater data system

3. System testing and groundwater | 3.1 Develop water quality monitoring and analysis
quality monitoring in the area plans at the level of Local government organization
3.2 Carry out a follow-up check on the ground water

quality within the specified time period

4. Develop knowledge about 4.1 Creating a guide to an infographic for sroundwater
groundwater drilling and water drilling and water quality monitoring

quality monitoring for local 4.2 Organize training to provide local officials with
government organization readiness and interest

personnel
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Task 2: Develop blow cleaning the original artesian well

Objectives

Key Results

1. The accurate information of the

age of the artesian well

1.1 Survey the groundwater wells in the area, update

the data to be updated every 1 year

2. Quality inspection and

groundwater well development

2.1 Monitoring the quality of artesian wells every 2
years

2.2 Determine the duration of the pond washing
according to the characteristics of the groundwater
well Registration

2.3 Budget allocation for ground washing in the form
of groundwater funds at the area level

2.4 Apply appropriate technology to develop artesian

wells

3. Set the price for blow cleaning
the well, suitable for the nature of
the groundwater well. Technology
used and the condition of the

area

3.1 There is an appropriate medium price for cleaning
the pond according to the characteristics of the
groundwater well and the area.

3.2. A local groundwater fund is established that is
ready.

4. Developing knowledge for blow
cleaning groundwater wells for

local government organization

personnel to be up to date.

4.1 Creating an infographic flowchart flow guide for
Groundwater staff and users

4.2 Provide training for knowledge, tools, equipment,

and technology suitable for staff.

Task 3: Maintain maintenance of deep well pump

Objectives

Key Results

1. Prepare maintenance plans for
pumps for short, medium and long

term.

1.1 Prepare data for groundwater pump systems in the
area

1.2 Schedule the maintenance

2. Develop knowledge about deep
well pump maintenance for local
administrative organization

personnel

2.1 Create a maintenance infographic flowchart for
local authorities and groundwater users.
2.2 Provide knowledge training for local LAO officials

who are ready.
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Task 4: Groundwater charge collection

Objectives

Key Results

1. Reduce the process of paying
for groundwater. To be

convenient, accurate, and fast

1.1 Create an application for payment of
groundwater bills
1.2 Create a process map Groundwater payment

process procedure in accordance with the
Groundwater Act and the regulations of the LAO
1.3 There is a notification system for payment of

groundwater usage online.

2. Developing body of knowledge, | 2.1 Create a guide to the flow chart of the

systems, mechanisms and groundwater charge collection for staff.
procedures for collecting 2.2 Organize training for knowledge of mechanics and
groundwater charges for officials procedures for collecting sroundwater charges for

local authorities.

3. Enhance knowledge and 3.1 Create a groundwater flow chart collection guide

understanding on how to collect for groundwater users in the area

groundwater charges for

groundwater users.

Task 5: Permission for the drilling of artesian wells

Objectives Key Results

1. Reduce the process of 1.1 Prepare the groundwater information system in

permitting drilling for groundwater. | the area to be accurate and up to date.
To be convenient, accurate, and 1.2 Create an application for permission to drill
fast groundwater online.

1.3 There is a system to check the pond location
that asks for permission online via Google map.
1.4 Have an online authorization system and alert

the real-time authorization

2. Expand the scope of permission | 2.1 Establish a cooperation agreement (MOU) with

for drilling wells that are larger the LAO that is ready to carry out the mission,
than 4 inches. transfer, drilling permission.

2.2 Set the mechanism for authorization criteria,
mechanism for online authorization process

2.3. Drilling sites are monitored in the licensed area.

6-15
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Task 5: Permission for the drilling of artesian wells

Objectives Key Results

3. Develop knowledge, systems, 3.1 Creating manuals /Infographic Permitting
mechanisms for permission to drill | sroundwater drilling for officials
groundwater for officials 3.2 Training on knowledge, mechanism systems,

permission procedures for LAO officials

4. Strengthen knowledge and 4.1 Create an infographic flowchart, requesting
understanding in allowing permission for groundwater drilling for groundwater
groundwater drilling for users and people in the area.

groundwater users and the public.

(2) Creating the best practice
The development of Best practice has three objectives which are (1) to create
confidence in various service standards which is established to be practical and worthwhile (2)
for demonstration of groundwater services to nearby areas (3) in order to study the quality of
the work performed by the locality as being of high quality and being accepted by the
academic, construction of best practice according to the groundwater system of the
municipality / Subdistrict Administrative Organization which are (1) Information and
Administration Section (2) Groundwater Permission Group Permission to use groundwater And
groundwater charge collection (3) Groundwater supply / maintenance group (4) Groundwater
annual operation plan
The working group found that the level of work that LAO can do is still not called
Best practice. Therefore, the department must speed up the process to create it. By going to
the area to support, supervise, assess, closely at least 10 locations in each province before
expanding to further results. Which is considered an important and urgent process in this
groundwater decentralization process.
6.4.6 Development of Information Systems for Groundwater Governance
To provide a system for good groundwater governance, strong, transparent,
efficient and can reduce the steps and the number of personnel should create iot information
system in one application to manage the connection of the ground state water network to
the local state, technicians who drill water users in a single system is not complicated and
easily accessible to
- manage groundwater network information, local, state, water users, drillers
- manage database, register well, Groundwater condition
- Manage a database showing groundwater status and financial movements that link

local, sub-districts, sub-districts, and sub-district municipalities.
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- Services for using computer systems, and recording work results, check work
standards

- Operations of the TGC, SBC, and local districts

- Planning budget management in relation to the Bureau of the Budget and the
Ministry of Finance

- have a database on rules and regulations and various forms that is ready to call
up to use and browse when in doubt, conveniently and quickly

- There is a database to provide knowledge to operators both in technical and
management aspects.

- Communication for management as well as to solve problems immediately

The Department of Groundwater Resources should develop software and
hardware elements in accordance with the actual operation, easy to use and continuously
check the use and improve the system.

6.4.7 Develop groundwater drilling technicians and become a groundwater
development and management network.

Groundwater drillers are the key to the development and management of the
national groundwater. Due to being close to the people, most people and local officials agree
that they are groundwater specialists in the area. "drillers" training and controlling are important
factor in the development and control of groundwater business. Department must accelerate
"bring the technician outside the system to the system" as much as possible. The department
must devote budget and manpower to organize the group of drill technicians to train more
technician. Build a network with artesian wells, developing a standard puncher system, Drill
logger registration will get a driller to be a groundwater governance network work in an efficient
area both the groundwater development and the control of groundwater business in
accordance with groundwater law.

6.4.8 The Department of Groundwater Resources must be ready to provide services
and supervision at the same time.

The Department of Groundwater Resources is the national groundwater operator
and regulator. Providing groundwater services is still the primary duty of the department. And
is an important condition of success in networking with local people providing services such
as education for groundwater knowledge, development of large groundwater sources or
difficult water areas, groundwater meter care, electrical system, ground water supply system,
water filters pumping, sroundwater law. These must be done thoroughly by the department
itself and a drill network. At present, the department has a "Naga" unit that provides
groundwater services. Therefore, if expanding strengths and using job opportunities in the area
in strengthening the local area, it is a good opportunity, service along with regulate will be

much better than governance alone.
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6.4.9 Development of Monitoring and Evaluation System

Survey results in the field found that the key weakness in transferring the mission
is monitoring and evaluation. The Department of Groundwater Resources lacked coordination
for monitoring and evaluation of mission transfers to local administrative organizations. Since
it is an agency of different ministries, DGR has to set up a working group with the institute for
the purpose of concrete operations, set evaluation framework, set time periods for evaluation
and goal setting. Which may use the assessment guidelines from this project which is to
determine the mission to be monitored define KPIs, results, work standards, then survey
continuously every year or every quarter.

In this process, there must be a department responsible for collecting clear
monitoring and evaluation data, such as DGR to develop a simple online database for all 5
tasks, including groundwater business development, Public relations, reporting offense or the
driller's mistakes, wells care, groundwater status, new pond registration. Including other
activities Related, such as the use of groundwater in new way, filling sroundwater, the use of
shallow water, the risk of contamination with groundwater, or observation pond at the sub-
district level, then the LAO will fill in the work summary evaluation results of work problems
and obstacles in the online system to the local province and send to Provincial Office for
Natural Resources and Environment (TLS.) And the District Office of the Subdistrict and forward
it to Office of Groundwater Control Affairs (OCPB) and collect the overall picture of the country.
Summary report to the executives of the institute and the decentralization committee, etc.

The basic principle is the simplicity of the system and work process must have a
clear host, clear steps, not complicated monitoring and evaluation system, easily measurable,
and have a friendly and continuous monitoring

6.4.10 Appropriate monitoring and evaluation system for transferring groundwater

missions

Appropriate  monitoring and evaluation system for transferring groundwater
missions. The advisory committee concluded the results based on the results of analysis and
data synthesis from interviews with executives from the Department of Groundwater
Resources, administrator of the Department of Local Administration, Local Administrative
Organization Administrators, personnel responsible for the mission and data analysis results
from the interview form for groundwater users in the area. Can be summarized as follows

1) The committee related to monitoring and evaluation should clearly specify work
plans / collaboration practices for monitoring and evaluation.

2) The supervision and evaluation should improve the coordination mechanism
and continuously.

3) Establish management mechanisms and monitoring and evaluation in a new

way with integration at the service level. Local government organization has an evaluation

il Presented by Groundwater Resources Institute, Khon Kaen University 6-18



Department of Groundwater Resources Executive Summary Report of the Study, Analysis, and Evaluation of Groundwater Mission Transfer

from Department of Groundwater Resources to Local Administrative Organizations in the Piloted Areas, 3 Provinces

mechanism by the Department of Groundwater Resources, Department of Local
Administration, Representatives of local government organizations together.

4) Department of Groundwater Resources, Local Administration, Local government
organization representative establish a management system, create common awareness,

including the integration of supervision, monitoring, evaluation together

6.5 Recommendations on the development of local administrative organizations

Study of every area can be summarized that Local Administrative Organization
Administrators and the personnel responsible for the mission have yet ready for operation in
all 5 missions already transferred. But the operation can be done well is the coordination
work, providing information, contacting, requesting permission for drilling, using groundwater
and extending the license (mission 4-5). However, this study does not study the details of the
development of groundwater development in the transfer mission (Task 1-3), but missions that
already been transferred to every province which in the future needs to be explored,
monitored, and investigated the readiness in the next step and the implementation of this
study has recommendations for the future operations of local administrative organizations as
follows.

1) The Department of Local Administration must cooperate with the Department of
Groundwater Resources. Local government organization representatives create a new joint
road map for groundwater missions, establish a management system, create common
awareness. Including the integration of supervision, monitoring, evaluation together which
must divide duties and allocate budgets clearly.

2) There is a need to develop groundwater personnel with the Department of
Groundwater Resources continuously

3) The Department of Local Administration should survey and assess the transfer of
groundwater missions, strengths, weaknesses, limitations, and recommendations for
development and the need for support from the Department of Groundwater Resources.

4) The Department of Local Administration must support the work of local authorities
by managing planning restructuring and administration. To support the mission of water and
groundwater management by providing different levels of supporting work such as provincial
administrative  organization level (PAO), Sub-district Municipality, and Sub-district
Administrative Organization, establish local administrative organization group, develop

groundwater development equipment, sroundwater scholars and budgets in provincial areas.

6.6 Appropriate forms for transferring groundwater missions to each sub-district
organization
From the study, it was found that this transfer mission model of the Department of

Groundwater Resources to sub-district organization had to work together (Share function) to
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better serve the people. Because the Department of Groundwater Resources and the Local
Administrative Organization have expertise in different areas. If cooperation and collaboration
can be made, the transfer will be effective, and the people will receive the most benefit. But
must divide roles and duties well in order to not create gaps and causing the public to not
receive groundwater services from the state. Establishing a framework to prevent people and
groundwater resources from lacking service and maintenance agencies, therefore, is the key to
transferring groundwater missions to the state-local government.

Decentralization, transfer mission to local and reginal are also considered as distributing
the budget with framework, multiple roles have changed but the image of the role, the original
duties of the Department of Groundwater Resources remain. (People still do not know the
change clearly). Having mission framework and budget in providing public services and different
potentials causing the whole department and locals to have to plan together. Such as the
Department of Groundwater Development and Management at groundwater level,
groundwater level at district level, or large agricultural area, local administrative agencies at
the provincial, district, and local administrative organizations. Develop and manage in their
own area, etc. However, how to manage not to make gaps that cause groundwater services of
the state to the people less effective and can maintain the sustainability of groundwater
resources. Therefore, water development and management plans need to be developed
together at the basin level, province, sub-district boundary, and budget allocation as a whole
is like a watershed management plan. Through the established network committee with
scholars from the office of the Registrar as the main coordinator and must explain to the
national budget control agencies and the NESDB to understand the roles, duties, and level of
spatial work in this different section as well. However, the type and size of the LAO will affect
the transfer of the mission. For example, LAO in the urban area may need to develop the use
of tap water from PWA rather than using the ground water for the consumption of water. But
there will be more people using groundwater for business (dormitory, hotel, drinking water,
small industry) than LAO in rural areas, while LAO in rural areas will give importance connect
the underground water supply system of the village and groundwater systems for agriculture
more. Therefore, the restructuring or development of personnel or work must be different by
the local government, such as the municipality, when the municipality may have to focus on
improving the quality of the ground water business more than the work of groundwater
development. Focusing on public relations, provide licensing services for various licenses, etc.
For sub-district administration organizations must focus on personnel development,
equipment, budget for groundwater development, maintenance of water supply systems for
villages, school water, groundwater for agriculture, Solar energy for groundwater use, or
preparation and monitoring management of groundwater, refilling that is of interest to local

authorities and people in rural areas. Therefore, personnel development, training, budget
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allocation and monitoring of local LAO prototypes in various contexts. Therefore, must see
the main mission of that area as well.

Considering the overall management guidelines, can be summarized as follows

1) Structure

(1) Clearly define the structure and guidelines for groundwater missions at the
department, provincial, and local levels.

(2) Driving groundwater missions, there should be coordination for the department
of provincial and local levels to drive according to the assigned mission. Create awareness,
consistent understanding. Including policy integration in driving collaborative mission.

2) Personnel

(1) Department of Groundwater Resources should cooperate with local provinces.
Office of Resources and Environment in each province in training to increase knowledge to
local officials regularly and emphasize work that requires coordination proactively together.

(2) Management of training for understanding groundwater system and mechanism
for local personnel under the participation of the Department of Groundwater Resources and
the Department of Local Administration.

(3) Personnel development to be up to date with new laws

(4) Providing training to educate the relevant officials of the local area will enable
the transferring of mutual recognition to be effective.

(5) Training for existing ground drill technicians to increase their potential, able to
process drilling and can maintain the system

(6) Development for the drill technician to develop blow dryer, can repair and
maintain deep well pump

3) Transfer of knowledge, management, operation procedures for groundwater
aspect.

(1) The agency should have a process flow chart for groundwater so that people
can understand the management process. Clear procedures for groundwater missions

(2) Coordination with the private sector with knowledge of groundwater drilling.
Organize training to sgive knowledge to government officials, resulting in new knowledge.
Especially new techniques and modern work systems

(3) Building awareness and understanding with the business sector involved in
groundwater missions and mission transfers

(4) Technology transfer through training, control and inspection tools with modern
technology and applications, such as e-learning systems

4) Tools, materials, equipment, databases aspect.
(1) Preparation of tools and equipment at the local level through coordination

with the Department of Groundwater Resources for drilling
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(2) drilling groundwater, the local government organization uses a system for hiring
private drilling technicians according to the mission framework, such as drilling groundwater
water systems. Drilling artesian wells to solve drought problems etc.

(3) Establishing a database for local artesian wells

(4) Applying technology to reduce work steps by creating application tools

5) Budget

(1) Preparing the budget to proceed with the transfer mission. The Department of
Groundwater Resources has funds that can be used in this mission.

(2) The transfer of missions should provide clear budget allocation. To establish a
budget for transfer support by having a clear or continuous work plan or organization

(3) Transfer of budget matters. The money categories that will be collected and
divided for localities should be clear and the issues related to legal regulations at the
department, provincial and local levels should be improved.

(4) The use of budgets at the local level can coordinate the management to find
ways to allocate budgets to be used to alleviate the problems of people.

(5) Determination of provincial fee collection and should have a collaborative
assessment

(6) Drilling for drought mitigation using local budgets
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