JUABDUNTAUANINNUNUITIUNEA NSAFN®T @1tusn1sunduLnn

UNWENIAANT U DA

unAngauasuitudoyaatuiinveineinusaauntnsfing 2554 Aliusnisluadetdyaig (CUIR)
\uuitudoyavestidndwoivendnus Ndsnunadudningidy
The abstract and full text of theses from the academic year 2011 in Chulalongkormn University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the University Graduate School.

"31/1EJwﬁwuéﬁﬁuﬁawﬁwaamiﬁﬂmmwé’ﬂgmiﬂ%zqumwﬁwumammmﬁ’meﬁm
AT Tiegefouazedvniuming anedviianms
Anzan1UnenIsuAmans PaInIaiumIneae
Ynsfinwn 2559

AUANSIRIPIAINTAIINAINGSY



REMEDIATION PROCEDURE OF BROWNFIELD AREA CASE STUDY:
UNUTILIZED GAS STATION

Miss Sodsaporn Na Thalang

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Housing Development Program in Housing and Real
Estate Development
Department of Housing
Faculty of Architecture
Chulalongkorn University
Academic Year 2016

Copyright of Chulalongkorn University



PUDINYTNUS

Tng
A3

219159NUSNBINYTANUSHSN

919158NUSNw1INe 1 DNUSIIU

[
o

fumeunisiuaniniuiiusnidflas nsdAnw aond
U3t

WNATIFANT 4 DA
mMyannfiegendeuazedmzuming
J9IMIANTIA5Y IR A

AIeA1En519158 A3, 8au yalenia

Azanlnenssumans Pansaluminends sydAliivinerdnusatuiilu

dhuntlsveansfinwmaunangnsuSyaumdndina

(599AN@N319158 A3, Vu3%5] NeYatiugh)

ARIENTIUNTADUANGIRNUS

AuUAnuzatnenIsurnans

o3

Use51UNTTUNT

cal =2 a a s %
8191589NUINYNINYIUNUTHRAN

919159 N1US AW INYITNUTIIN

NTTUANTAYUDNUNIINAY

NTTUNITAYUDNUNINAY

(H9emans19138 A3, $3L59U BUMYAT)



AANS Q1 0819 : TUADUNITAUAAINAUTAUT 1T A nsalAnwl aadusnisuisuiin
(REMEDIATION PROCEDURE OF BROWNFIELD AREA CASE STUDY: UNUTILIZED GAS
STATION) 8 fiUSnu inendinugudn: se. g3 &3, 0. MU imerdnudson: aa. a3, Ssaun yn

lonnd, 120 wi.

anrduimahifudemdadioszernarlasnisugaas dnduufiuuunaruausiiiad
UszLamnilefidedldFunsauanmneuiluiannlassns Yagdunuin uien Uan. $1im Gmne) Tl
A ludesnsduiugsialagldlafaunndouuazinissndunsiuanmitufidmivandvins
ihifufildgneniannslinulaedrdwmumasguaina fiseTsaulaflazdnm dunou dadbuazdednin

lunsAuan nAudnuagaang1d lagldinsdina susunenansuasdunivalifiietes

INHANITANYINUINATAUFANAUNUSNURRA NSAANY @01HUSNISUTULA @UN50US

v
o

19 5 Tunaunan Usenaunig uil) N15IRLASELLEUAITANINIU AD N15IHUUIASNITAINUA

VYo a [

H3uRaveu Tnguszasduaysrazian TINEMTUsEINIMIUUSEINM TUN2) NMIRTIUTsiiuan nwInd e

vosiufl Ao n1sdisadnvasamenantsuenuasnglulassnnfiefnumimdsinuansenud
wifnty uiis) mansalssduaunmasindeulumeau fe mamsvaeulaenafiuvdngiuluiu
wagtldAu dunvisuiisufuaminsgiuiionsivrouunausuussiiindu winnuiduniia
wasgruFsiiiumslutuseusoly duiie) dulumssrdaasuuiou fo nmsdidunsfidaasuuiion
FeAndanadinniunnsgiu $uiis) asefusunauazfuteyafuuilulseia fe n1suiindoyaly
sUuvumsiavhnenumInnassduiudundon

v
o o

MnnsTunndeyatiudsasuldiesduseneuddysetunsunmsiuaninituidansaifinw

o

v
I e o P v

Ao drunusdanfuldfuuasviedaindu lnefidadvativayu As dnvusvesdunazinlafu i

AMNFURUSAU Tzozian A1lda1e wagisnislunsAuanmiuiuug lnenuinlunsd@dnwladenisnig

fAdan1antenin iasandudsnisiarunsanidnansvuideulsog1esinsinazdanansenunousiia

' v
= o

Insseuluszoznariduiign unsasisriudosiisdnisidauazmsiaefidulumumnasgiu ieids

q

wudtlunisAuanmiundaddnvainua1eds wu FBnsinim nsldiivlunsiun AdaildIneiusides
sz wariBmaaiinaunsanivauasguldudiiaildinenadu egrelstaufudludegiy

galdinguunefiinanauauguanishuannluiundenan widineitesdulaun gusenauns, gimuwn

' ¥
a1 o w a

lasens, @a1udln, 3ming 21a= Arsildudrgyayldlatvawnden weldliAadymdunsuidiuily

)

v

anvariuldusglovdluowen seddndudosinsansuiuinglszasdvainisldnuiazunnsgiuiiu

o w

Funndeufiinedendudday.

=

2PV AVANT aneilovaiidn

a1 nsiawfiedefuazedmisuning  aveilote 0. USnwven

YnsAnwn 2559 aeilaTe 8.MUSnw13U



# # 5873590025 : MAJOR HOUSING AND REAL ESTATE DEVELOPMENT

KEYWORDS: REMEDIATION / BROWNFIELD / REDEVELOPMENT
SODSAPORN NA THALANG: REMEDIATION PROCEDURE OF BROWNFIELD AREA CASE STUDY: UNUTILIZED
GAS STATION. ADVISOR: ASSOC. PROF. YUWADEE SIRI, CO-ADVISOR: ASST. PROF. ANGSANA BOONYOBHAS,
Ph.D., 120 pp.

Gas station areas that are no longer under operation leave a type of brownfield area which needs to
be remedied before a new project can be developed on the space. It is found that, at the present, PTT Public
Company (Limited) makes the environment their prioritized concern in doing business, and the company practices
remedy of unutilized gas station lands by following global standards. Therefore, the purpose of this study is to
identify the remediation procedure of said lands by studying the steps, conditions, and limitations in order to
analyze and propose ways to remedy said lands. This research focuses on land that used to be locations of gas
stations by studying information from their remedy project documents and information from interviews with land

developers and environment consultants.

This study finds that the remediation of brownfield areas (case study of unutilized gas stations) must
be done at the beginning before project development, which could be followed under the regular procedures of
real estate development. Remediation of brownfield areas consists of 5 main steps. The first step is project planning,
which includes the planning and assigning of responsibilities, determining objectives, drawing a timeline as well as
estimating budget. The second step is physical site assessment, or the inspection of the physical characteristics,
both outside and within the project in order to study the risk of future impacts. The third step is the field assessment
of environmental conditions, which involves the testing of collected samples of soil and underground water with
comparison to standard scales in order to determine the level of contamination. If the readings are above the
standard scales, then the next step is followed. The fourth step is contamination treatment, or the removal of
contaminants using standard techniques. The fifth step is the confirmation of treatment results and land record
compilation, which is the recording of information in the form of an environmental assessment report. Nevertheless,
this study finds that level of contamination is an important factor that determines the procedure, depending on
both physical condition of each case study and force major that makes the leakage of contaminants uncontrollable.
Nonetheless, the steps directly depend on time limit, expenses, and remediation choice. It is found that remediation
of contaminated lands could be done in many ways, including physical methods, use of plants to absorb
contaminants which is low in cost but requires more time, and chemical methods which is easy to control to meet
standards but is more expensive. However, although there is no law to control remedy of these lands, but parties
who are involved, for example, investors, project developers, architects, and engineers, are the key to
environmental care so as to prevent problems from use of these lands in the future. Nevertheless, It is important

to also take in account the purpose of use and related environmental standards.

Department: Housing Student's Signature

Field of Study: Housing and Real Estate Development Advisor's Signature

Academic Year: 2016 Co-Advisor's Signature
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" United State Environmental Protection Agency, "Anatomy of Brownfields Redevelopment," Brownfields

solutions Series October (2006).
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2.1.3.2 unaun1suINunus1IuNasnavuInau tusi®

Typical Steps in the Redevelopment Process

- Indentify and Refinea + Contract Negotiation - Approvals - Long-Term Operations
Redevelopment Idea + Secure Financing . Cleanup and Maintenance of

- Conduct Due Diligence - Establish a Remedial - Integrate Cleanup and Remedial Systems

- Secure Access Action Plan Construction
to the Property + Secure the Property and - Property Sale or Lease

- Identify Sources of A Formal Commitment .+ Completion and Formal /
Financing Opening

2T 2- 2 TumaunITIWUAUT 1R as na UL mL [l

(Fia: https://www.epa.gov/)

3 o X A fa & @ ) | vy | 9
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N3EUIUNM ALY TuUTEanNsAIunsvesilduldideMiniu Junsunszuunsusu
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Ui 1 Noun1sHAILT (Pre-development) N15ANLITaNUEIU W mua
°o & [ a fa 3 o a ad [ A a (3
ANudSAluMINRUINANUTIINREA Lnan13MnuaLLIAKaEISNITHRILT WBATIEY
o & A a < 1% ' Aoy o so [ & A
AnanInueaiud NuvesiuyukasyseaunsunTamisieg Aduiusiuniswamnug
Fui 2 s nduganiunis (Securing the deal) n1svindennassiufiusgnaiy
NNTVDIHUNTAUI LA N TRRDANUTIUTRA e T uRageulunsmun
AuUINUTadnaean15AduYedlAsINg NeatuayuaIuNITInmILasRIUY 115309
WHUNTHWY N1SUTMNINISEN wagmsasanudaaulunisuimsinns
Uil 3 MINuYwazNIINRUINUA (Cleanup and development) Wunisaniiunis
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8 United State Environmental Protection Agency, "Anatomy of Brownfields Redevelopment," Brownfields

solutions Series October (2006).
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paeauanIIERY onesududuiefututunounisieadne naonsuduiiiesludims
¥mstenelasenis

Fuit 4 N5UIMTIANSANENITASOUASDS (Property management) N15UIN13
Fannslasimsodamsundndluszozen sensadiunisliiinan nadesuazanszndag
#1199 lulasans swdamsthgesnudmduiiauusdilad enaddunisderdemdsain
fauniiuiiGeuiesuda welvifidugnndualdlmiduluegiedsdu feumsuimenaiu

ATUNEAIN ATUANUFUTUS VRN YULALATUFUINA DY

2.1.4 nsadfnenlusneusend
NnmsdvAuteya veundiegansalfnulusiausemaiiuiu 2 lasins landaiad
anwarN1stUasULUaIrDINUNUs MU anUsenandusnisungu Addnen1nlunisin

navnuvige Aednvaenanenmwaziulanninnszaeegmuiuinieg luws

guruwazsuauulvg (Prime Location)’

2.1.4.1 Rylee’s Ace Hardware/ Former Clark Station™
Fo: Rylee’s Ace Hardware/ Former Clark Station
ﬁagj: 21 Garfield St NW and 1205 West Fulton Grand Rapids, MI 49504

YUIR: 10,000 AITINH

DA 2- 3 aoriusmsihsiy Clark Station 154

( ‘ﬁ:i/ 7: www.ryleesace.com/grand-rapids-west-fulton-ace-rylees)

° Tammy Lomas Jylha., Unlock Redevelopment Gas Station.” Last modified (2015)

10 Remediation and Redevelopment Division Michigan DEQ, Brownfield Redevelopment Success Stories

Report for Epa Region 5 (Michigan DEQ, 2012).


http://www.ryleesace.com/grand-rapids-west-fulton-ace-rylees
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Funvedlasin1sannissiuiieves 3 wuresundn (1) The City of Grand Rapids
Brownfield Redevelopment Authority ( GRBRA) , (2) Michigan Department of
Environmental Quality (DEQ) Environmental Protection Agency (EPA) Petroleum
Assessment Funds Wag (3) EPA Revolving Loan Funds ni3891usgihagnasyu 3991013
Wasuudasiiuiiusmidflasuszim aanfiusnistnsiu Clack Station glasansedamSuning
Judinaudidansalindauesauas wuinnida 10,000 A151999 aonflusmstnsiugenan
suiufianslu A, 1953- .6, 2008 wazlsUnmauiiomnndaylamiun@iing sty
Tud A./.2010 The city of Grand Rapids Brownfield Redevelopment Authority (GRBRA)
Iidunamalssfiududunndenuasdniunisituy TasldGuativayuainnesu EPA
Revolving Loan asranuainsiuldiu (USTs) auna 10,000 LLﬂaaauﬁhagJﬂuﬁuﬁ el
AansUnfuntswanfiuiiusnagndtn dlelasesmsAuanimudiaiauenainaaunmiu
wazihldfuiiaty uddeilinlhasysslonfludaasugin Bansdsnudivanniy 11

8931 uazilyarilaseinsiadegeluis $1.2 duneaais

mwf/ 2- 4 Rylee's Ace Hardware

( 7409 v, ryleesace.com/grand-rapids-west-fulton-ace-rylees)


http://www.ryleesace.com/grand-rapids-west-fulton-ace-rylees
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2.1.4.2 Northville Garage'?
%o : Northville Garage
ﬁagj: 202 West Main Street Northville, Ml 48167

YUIA : 45 LBLADS

29 2- 5 a015USnsihaay SIugnuaa

( 7409: www.ryleesace.com/grand-rapids-west-fulton-ace-rylees)

11794lA59715 : 19713 The City of Northville lasunisatiuayuduyuain The
Department of Environmental Quality (DEQ) Tunswauniiufmaeidu aandusnisungiu
warIIUTNU YUIRUR 45 Leires Ngnuuileunie a1sviazangveninednuialasans

1% o %

Masinifluofin Falgtuldgninuiaumiduiuemsssnnilensde egnsa”

amfuinmstdudenandnduianislu e.a 1941- a.e. 1993 Swrudeiiiilit
5 &4 Wemmanumstudeuisfuariuiivudeusnaduldgmioonluiia Wetuneu
nsAuanmudaLass esiiuiléviinisufugssuuuuennsuazdgnduliuazd fuidy
Fruemsdiuau 244 it seusseineiles Northville Tuaferey 1nmsiannlasanis

AINATIVIIAANNSIUTINIY 25 dnT) wazdlyadilasinsiadeaud $1.3 a1uneaans

mwff 2- 6 Northville Garage

( ﬁ:m: www.ryleesace.com/erand-rapids-west-fulton-ace-rylees)

! Remediation and Redevelopment Division Michigan DEQ, Brownfield Redevelopment Success Stories

Report for Epa Region 5 (Michigan DEQ, 2012)


http://www.ryleesace.com/grand-rapids-west-fulton-ace-rylees
http://www.ryleesace.com/grand-rapids-west-fulton-ace-rylees
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2.2 ngvaneuazInsgIUTiietas

2.2.1 minsaaUsediugudaandan (ESA)

TuUsemaansgaiuinini1sdnying1e91u Environmental Site Assessment %3030n
Bonlaegodn ESA Wilofnwvidnsamdunsiauiuiiedmnsunsndiionaldsunanseny
menealidnendunsvudeuvesarsiaivislusudwandonsu Tneiinsnse
UszLﬁumwﬁ”’umauﬁﬁmumu“]ulﬂmummgm ﬁ%’gmaﬂmqmuqumuﬂgﬂ 2 RUEUAD US
EPA (United states Environmental Protection Agency) ez ASTM (American Society for
Testing and Materials ) GALARGR UINTFIUNLIEEY ASTM E1527-13 waz ASTM E1903 Tu

= :.: 2 d’l
ANIFANEN mmaaaqﬂwmaumu

il
INTERNATIONAL
Standards Worldwida

2T} 2- 7 as1dtdnual USEPA / ASTM

(ﬁll’]: https://www.epa.gov/,https://www.astm.org/)

2.2.1.1 n15a52UsEIUAUFIINAoNSEEER 1 (Phase | ESA)'?

2 @ 0o v o ~ v & Y  a Y & A @
L‘UusﬂumauLLﬁﬂa']ﬂQJﬂJ'UWEJULLﬁﬂLW@LGUWELQQ'J']NLUUN’]@']U?NLL?@]@@NGUENWU‘V] LU

(% '
U wa a

funeumsvssdivanaisuendensivaulse tfaevhlifefansaluofnuuiinutug
waruinalaesou wazerailihinisiuideunield Phase | A Wudssudunounns
Usgnmmueiifu N15RUIINTUIANT mMsdsunsldeuiiny uagdnuanes Aanssy mavi
Phase | ESA 21aflaumganannanufesnisuansaaldlalunsinwdundeuveaiives

a

nAuiteasennuiulalaiugNneItes Phase | ESA Usenaume lawn

12 United States Environmental Protection Agency, "Overview of the Brownfields Program" (2016).
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e sUtgnteIMIAYRIAY USilagseu wargudienuivenieaningiiussine

= 1 a = Y
sudsguaevesianssuluain (o)
®  NSABUMNIU LAZILATITININTTULALANTABIUNNST I UBAR
= v %) =3 = 1
o msEuAuTUTInTIaTIduARIgY

o msiaudrsransulaeglaueunn (Qualified Person — QP) §ldsueugn Ae i

q o

1%

Y
Jungiioudu Professional Engineer %30 Professional Geoscientist wazlasu

1‘UE)‘1§§13’W] QP 910 Ministry of the Environment and Climate Change (MOECC)

e msswyiuivueu laeglasuaugin (QP) nnsliasevideyaluednuagnisiu

q o

A5 NUNVUNAUY nefs Nunoranudeniaugdsnndeusuiilesunainn sy

9

ulusin FalugeausyasAveinisnii Phase | ESA

e lngenldiglunivin Phase | ESA Juadiusresiianlun1sandunisuazvuinves

WUNTIDIE R BINNTYINUTETANTI Phase | ESA

2.2.1.2 N150529U s U UEIwInaaNsses 2 (Phase Il ESA)
Lﬂu%’umamwﬂﬁﬁmiﬂizLﬁumﬂﬁmawimﬁuﬁm%aané’au (V3 USENNUITNEN)

WnvaeuiunUuilou audlaszyliainnisi Phase | ESA

(% '
& =
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2.2.3 NUUBUATIATFIUNAITDS
TutumauNIsALAN NAUNUIIUTEA N15UIBINQMINELasIRTE IR TN LY
Weodudedndauazussingiulunisandunis a1nnsfnernuindnguuiouazuInsgiud

v
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2.2.3.2 nuuneuazanasguiiieafasiuianndon
1) wasguamnwhuLashldRuvassandlne
wasgIuAMAMALLAz AL sTnAlne MuAuLarguAlABNIIAIUALLATY
nsznTImNINssTTNTRLarAunaden Tnsidemmnaniiunguiianmnsasensuls
fvesszunmsuudevlufunazilifunugsy
« USENAAMENTTNNTRUIAGBULMIYR 2T Ul 25 (w.A. 2547) sanmuadnuly

L%

Wizsﬁ%ﬁmmﬁﬁqLﬁ%maz%’ﬂmammw?ﬁwmﬁamwiqsma WA, 2535 1304 MAUANINTFIU
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AAINARY ANUWlET1wAI YUY 1au 117 nouiliay 95 ¢ aedud 15 fuegneu 2543

2) inuiidesdudmivszdumsuuitiou TPH Tufuuasdnldau’®

desanwuinluusenalve elufidunsgiuiiagiundunmeidede ans
VMnsdeulalnsaiveniiannsoseusuld (Total Petroleum Hydrocarbon (TPH))
Fawounmeliuisvivinwiinasiuinsgiudmsumsives TPH Juniieldudd
wnsgrudosiu Tnensdnvhunsgruddidunadulunundnnsvesguainnssudild
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nsuszdlemaiiasiAneudsstefuiifionsldfuaudsdu 3 Uy mndins$lua
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3) wannaTInITUszueIAslgIvRsanIgaLEnn
NANLNUINNITUILIUDIAISTEIVOIANI FOLUTN MBI WU (LEED: Leadership in
Energy and Environmental Design) Aa naninaein1susziiiuensideavse LEED gn
Waun¥ulae U.S. Green Building Council (USGBC) 1dusaf1vunasutuneiuiiionns
Uszillunausyansnineraislunisesnwuy, n1sneaing, nsldau wazniseanluns
FRUKTUIANT LEED fAudangulunisussendussianuedeinnsnnadaniud 91a1s
wdydianegonde fe aududinnertunisesnuuuiinestosiundanuiazduinaoy
I~ a ¢ = y QI 1 ¥ OIJ =) d‘ a g
Juszuunmsusediuaiy 33 vasdineaiisuudsdunelilanfinniseeusulueiais
= & & @ 1 % s Y a v [ A4 A A g oA
Wernndu Wunsiauiiiunsassassaiieliminanudnlavasiduiniesdanidun
gousu TingusvasaiioiiuyseananmnislanineInsvetens Bnvisrligannansenuau
ausipAuIndeNLar NN TEUeUITEve I lINaonIUIRITINTBI1AT
TutlagUuerairldilugavieifionarsnalszlovinisnisnainlulasenis
adem3uNsNg wiluin15adasid1sun1sYIenaeaNA1ATINT00IANITUINIYIAAY
dawandeu lnegninnuneitedaenss laud an1liln dniauiau guinislasenis 3eans

Junuins an1uin gann1slaseaing gy wazid iy enely LEED tieyaelunns

Y

L3 IS U 1

Wasuan mwindenveensgaudsly waviiisidunisigatuasBuduinlasiniseng g
tulasunisesnwuulimdu Green buildings 88139n3% Feddudeslinisimuauinsgiu
wia1tvu Fedulugarldisnisvaziuuningienis (Checklist) w3aiseninuuuysgiiiy

21A19

15 } o Y ; va
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Sustainable
Sites

Water

Innovation

in Operations
&Regional
Priority @
am 4 Energy &
Atmosphere

Indoor
Environmental
Quality

Materials &

Resources

AT 2- 8 1IWFTIFININTIVYTe4INDA754Te13 (LEED)

(77 h ttos://www.usgbc.org)

Erosion & Sedimentation Control (Required)
Site Selection

Development Density

Brownfield Redevelopment

Alternative Transportation

Reduced Site Disturbance

Storm water Management

1 aa 4 . a a !
ANNITNUNIUNUIN FEATNIS AR UUAIUSI8NS (Checklist) #IBL58N3IUU

a

U5z iupIANSUNIUA 6 198 WIS AB AINNTIEUVRINUT (Sustainable Site) NS

1%
=

nandnisidenaaunnslasenisildsnafiuinduwrasssufny Fennldaauiaug
WEYINITNas1wan Aazlaazuuuluimidaiiuin uananndnisivaziuuluidatingg
LEATBINUNITNENEIUS NYINTAULANNITUBINUNISAANTDUIDINUIAU NITINNITIZUU
TLUWURY N1TANNANTIIEN AU NTUNIUgan mInaeNd 1 AgdluaInaeAy N3
L RNANUNAINNSANUIALVUFILIATUEILITOND9L L iaUSENIANaaaIuaINA1SITUNT U
) 6 1 U = 1 = o dy A £a s U v 1 .
P39500URFIUAT SIUDITN1TNEIDINTUNRUAUTIUNan N anauLwmun i (Brownfield
Redevelopment) lngin151115197891nN15U58LIUNIRS1481ANSTIANUITITA99) WU

4 57978 AININA 2-9
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UsceC

CERTIFICATION SILVER GOLD PLATINIUM
40 - 49 POINTS 50 - 59 POINTS 60 - 79 POINTS 80 - 110 POINTS

A 2- 9 519Ta9INN15UTdUM 151881154 T83 (LEED)

(77 h ttos://www.usgbc.org)

2.2.4 WAdANNgIT8TIIAINTTY

2.2.4.1 iwgnsuuBwALaTNINTgIUNsARaseaaItiuIn1 Ty
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2.2.4.2 iaNN15N1581529asN529daun15dutUauTufumazulffy

Woeau'®

v oo
= o A I ! [} !

Tne Ui ldautaziiuinia (Groundwater) agnunedy U19n9gluseningoging

Y
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o

vosguAuvsediu TunsaiituRuvsefiuBufimeY esenTuAuvIeiugull (Aquifer) &9

avuvaladundng 2 Snweaizde

1% '
o Al

uRunseduiuguUliduseiu (Unconfined Aquifer) dsaznuilu dunsnain
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sEAURIAUATlY SEAUAIUANTRITULNLaLAANIINIS a1 URsuLUadba

1 ]
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audiuiazgania wazinaziluguinldfuinldSunansenuainuafivid

wngenLilnINgna NIy

'
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w599 (Confined Aquifer) Wuguinldszaudusiuu

gj a A a ¥ 9(; a a
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(Unconfined Aquifer)

N 2- 11 JUdnuaRITUAY

(T417: Faulaiuiu nsulssIuenaIngs)
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REINNTIY, 2559).
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1) UsfianiansivdauanAIWIIlAAY

shATaLUAAIUMEY
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(Fraus+ !
wulnlu)
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wulnlui —
| 1am (Head) ta; (Head)

irnumsivavenilanu

szAUENBIYagIU
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i 2- 12 gudnveaunanisal

(T419: FaulaNyiu NIuls9IUgATINNTIU)

e

DM 2- 13 valzUuReunIavedunanisal

(#a7; S sedrey Uszmalne)

UoRNMUATIVEBUAMAMNUINIBLTEN I UBdUNANITa! (Monitoring Well) azfivuna

v 1 & <3 1 1 - Y = v A v A o v & LY H
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1%
o

(Piezometer) &wsufinmunsiaaauseauin (Hydraulic Head) waglddwsuifiusaegred

1%
a

W IAsIe BeAUsENaUNIaAll wanandenaldiie naasunuantRvestuugduun

a [ o

(Aquifer Test) 19U @n1wA1U1EIUY (Hydraulic Conductivity) A18aaUaIduAY guun

9
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a J
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fue (Riser) Faduvionanninisusenaudniutainsae (Well Screen) wsaiin1suinlidy
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(Soil Probe)
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< v 1 a [ < < (Y ! a A a 1Y =2 1
®  NISLNUAIBYINAUIINTZAVUIUNAN LUUNITLNUAIDYIAY NATEAUATINANDY
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U =2

=3 U 1 a ) [ U ' a da U = 1
®  N5LAUAIDYNAUINNTEAVAN LUUNITINUAIDYNAUNN TEAUANNANNINAIN 2.0

= Y ' a oA 1% .
WA PansiAudsgalnuiueseiilosagly Split Barrel Sampler

sunsiud it
uen o [
A ehifumulwodeu — doalmeuzzny
' Split Barcel
- ARy P y oo s ¥ oy
1U# 14| maiusaeeaulagfiaseednsgaia (n) tudu (1) gudminiildnen <

i 15 sastaves Spit Barrel Sampler
o & A& o I a
NINY 2- 16 L1ATBNUBLNURMNIBE NAL

(V7: Ny nsulssIuenaIngs)

2.2.4.3 wadansruyau’’
nsuiuifiinsUudeulaveniin wadu 2 nwuy Ao msvudeufioguuiu
LLazmiUuLiﬂjauLﬁamﬂméLmda{fﬂ wazyildmznoulutiiisnsuuilou Tnedmaluladluns
Wyuvjé’aﬁf L‘Vlﬂiuiaﬁmiﬁuz\lﬁu Imawlﬂiuiaﬁiumiﬁwdﬁuﬁﬁmsﬂm%aumﬂauwﬂﬂ As,
Cd, Cr, Hg, and Pb flil (USEPA,1997; Ravi Naidua, 2012; nsuaauausafiy, 2556; 4110

walulagunazawinaeulssany nUlsUanaIvngsy, 2554)
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Trench Spoils

Area of Active
Excavation

29wl 2- 17 msya/induluituy

(4175157 ASTERE - Sharma, H.D., and Reddy, K.R. 2004)

3) n13UaAgu (Capping)
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N 2- 18 MIURAQUUALYIAIUNIAY

(717 5159 ASTDR - Sharma, H.D., and Reddly, K.R. 2004 )

4) mswasuzlhluvesudawazansuduiados (Solidification and
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6) vaudransinni (Electrokinetic)
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DT 2- 19 MISTENAMNIT
(47 5437 A3AG9 - Sharma, H.D., and Reddy, KR. 2004)
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8) nsuniuiivutaulaglddia (Phytoremediation)
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