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Soil &Groundwater Contamination Management in Factory area

Law & Regulation

12 Type of Factories

Support & Services

. Identified
® Ministerial
RegUIatlon Soil and 22 (1)-(4) Textile 60 Smelting, alloying,
Groundwater refining, melting,
Contamination Control casting, rolling,
in Factory Area el o
roducing non-
B.E. 2559 (2016) . 8
errous metals
® MOI Annouument 38 (1)-(2) Pulp and 74 (1),(4), Electronics related
Subject “Specifimtion paper (5) industries, Battery
df Criteria,Chemical 42 Manufacturin 100 (1), (2), Electroplating,
Data Informing Soil g chemicals (5) Electroless plating
dG d 1': and other surface
an . rosm water T i
Menitoring and
Miligati Contamination 45 (1)-(3) Producing 101 Central waste
aliem Stratuy” paint treatment plant
BE.2559 (CE.2016) 48 (1) - (4), Chemical 105 sorting and
(6),(12) products landfilling
49 Petroleum 106 Waste recycling
refinery

Organization:
e DIW
® Provincial Industry Office

Legal Action Guidelines :
eHandbook of soil and
groundwater survey and
examination

eHandbook of calculation to
set a standard of soil and
groundwater contamination in
a factory area

eHandbook of environmental
practice to prevent soil and
groundwater contamination

International technical
assistance Project:

eJETRO - Project Enhancement
Of Soil And Underground
Water Quality Management In
Thailand
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Working Flow Diagram Following the Soil and Groundwater Contamination Control Regulation

MOl Announcement

MOl Notification
Subject “The Control of Soil and Groundwater Subject “spedfication of Criteria Chemical, Data Informing,
Soil and Groundwater Moenitoring and Mitigation Strategy”
Contamination in Factory BE.2559 {CE.2016)"
BE. 2559 (CE. 2016

Issued date 28% april 2016
Effective date 26% October 2016

!

Effective date 26% October 2016

1. Develop chemical -waste inventory and layout of sampling point

No

'

1, Conduct the 1* sodl and groundwater

Yes

\

2, Propose Criteria of factory

L. Conduct the 19 soil and investization within 120 days owithin L
groundwater sampling before 23* april 2017 I R
starting operation called “Baseling” 3. Monitoring well Installation
2, Submit the investization report to L
o * 4, Conduct the sampling
3. Conduct the 2°° sodl and groundwater 3. Conduct the 2- soil and groundwater investigation
investigation within 180 days of starting within 180 days counting from item 1 l,
operation date
4, submit the investization report to DIW or PO within 5, Assecs the result with the soil and
4, submit the investigation report together .
= portTee 120 days counting from sampling date groundwater contamination criteria

!

!

5. Groundwater sampling every year
Np [ ———— —| Yes
6. Soil sampling every 3 year l
7. Submit the investization report to DIW or PIO within 120 days counting ‘1' .
7. Propose mitization

from item 5and & - :
£, Continue to monitor by law and remediation

. In caze of over standard, submit mitization proposal aswell as remediation

timeframe to DIW or PIO within 180 days of the date found
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TYPICAL GROUNDWATER MONITORING WELL

Soil & GW | Reporting
Monitoring

Chemical & Waste Inventory

Treatment/Remediation



https://upload.wikimedia.org/wikipedia/commons/1/1a/Monitoring_Well_Diagram.jpg
http://imaweb.com/wp-content/uploads/2015/08/KERAMIDA-4.jpg
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Annex 3

Data I nfo rm | ng 3.1 Table of chemical substances in the factory area which can cause harm to

health, sanitation and environment

fOI IOW to Dataon ... (date)..........

A 3 No. @suf) Name of Substance @esns)  CAS. No.
n nex Characteristic (@nwuzanii?@ans) Non-Hazard (lisunse) / Hazard @umae)

J

Note:
1) Specify the source of data. If there are too many substances to fit in the
given table, create an additional annex.
2) For a carcinogen, specify its category. Consider only substances in the groups
related to the causes of cancer in human as follows.

(1) Under the IARC system, they are substances in Group 1, Group 2A and

Group 2B
(2) Under the U.S. EPA system, they are substances in Group A, Group B and
WL :. Group C
: 3) If there are too many substances to fit in the given table, create an additional

umilunu @ dNNEX.

L) ATHTEL LARC AEaTilungs Group 1, Group 24 WaE Group 28

(i) P12t 5. EFA Aaaslungs Group A, Group B WAE Groug |

e windsnnannriiaseaslalus bl ussendu
EITEAA T oo e
a LY
I 1
( )
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{ CAS Mo ) e aEnT | (nnoaseuan) | nncaseua) | armhudlau

(Rn/aauaL)

3.2 Table of storage and remaining amount in a factory area
No. @su?) Name of Substance or CAS. No. @eanssunsesiza CAS. No.)

Storage amount (kg/l/sq.m.) WEunanaifiusne nn/ans/au.u.)

Containing method (gUuuu/a8nsdanisfiuinm)

Remaining amount/Waste (kg/I/sq.m.) (unnaavias/aeads nn/ans/aua.)
Type of container (szinnnauzifivsnen)

Note (uneiin)

Note:

1) If there are too many hazardous substances to fit in the given
table, create an additional annex.

2) If thereis a combination of many hazardous substances, give
details of the ratio in the Note column.

L[

o | [ . a e " - of
winkasihieseulailnmaiuiimaabainalznatadhnendomabafinalszmm $es
= s s - | = - - .
fia [ s s Raaen T sudln wazdawmses innndesuasdlalusnsaliimin il uwn iy
winnnaivieEeulsilnraiuie aabafinalamatathnendsmabafinalsam #em
i [ s s Faaen T sudln wazdawmses wanovimeaiu ssynrazBoadad nu sl Suenooes

d nowow
SRR R
u -

i 1
L i

Note:

1) If there are too many chemical
substances to fit in the given
table, create an additional
annex.

2) If the case of “no” (or none),
specify the details:

- “Yes” (there is) means the
remaining amount is more than 0.1
percent of the factory’s
consumption.

- “no” (there is none) means the
remaining amount is less than 0.1

percent of the factory’s
consumption.
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Monitoring Well
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0.6 mm ax

dhilasuuan fidadRan

T 4 thilafatia Adasszinaaind
T > waanuan (lang
tiagauuy 074 " (taw)
lusivila 0754 Fupaunin dasszinenir & 6 ua.
Ausu mmmn’l‘dmn\ /_
. - Locking cover
- Removable cap with a vent
; - Casing (metal)
Uaanlaveinnsanasly
L. - Weep hole @ 6 mm
ag19uae 0.6 d.
- Atleast0.1m
Fuuus - Atleast 0.75m
- Cement (95%) - Bentonite (5%)
- 0.6 mm max becoming a solid structure

- Upper part extend ing above
the ground

- 075m
- 07m
- Slant concrete foundation

- Metal case installed at least 0.6
m deep

- Cement
- Well pipe (PVC)

- Centralizer (installed at
intervals as required

- Filtering channel

- Bottom cap

thilaving

(appropriate depth)

0.15- 0.3 m Additional filter (if
necessary)

1-15m

Annular clay seal to prevent
leaking

0.3 — 0.6 m Additional filter (if
necessary)

1-15m

Main filter (sand, grit)

Length of filtering channel
(appropriate length)

0.15 m max

0.5 m max

liiiu0.15 1 l

Tdiuosu

Extended top model

f

&
WU ‘W

AAUNTA/TLIUA th
MAREeYaE 1%

TTHZATNAMNIMINZAN

|

ativiey felne
O-ring / &
/

- Water hole

50 Hu. 100 %3

“d

! 7
AE191428 50 U - O-ring/Seal

A
feila

100 HH.

- Cover
Concrete /cement at

least 1% slope - Appropriate interval

Flat ground - Atleast 100 mm

At least 50 mm - Atleast 100 mm

At least 50 mm

AAFRUNAUTN
- Annular seal Al 3
- Pipe s e’fs
il Ground-level top model



Bentonite

Well installation
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Parameters to be analyzed

Soil and groundwater quality examination must be conducted by

private analysis lab which is registered with DIW or government labs .

Volatile organic compounds
Heavy metals

Pesticides

Compounds defined in the Notification of the Ministry of Industry concerning

the disposal of industrial waste

Other substances notified by the minister
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Contamination level evaluation

® Refer to criteria of soil and groundwater contamination
(See Ministerial Announcement ,Annex 1)

@Collecting soil and groundwater samples for the analysis
to find the amount of related contaminants

@Comparing the soil and groundwater contaminant
concentrations with the criteria
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List of registered private lab. | fewivim7innsienvuiitumadouiunse.

a‘ﬁuﬁ'lmwaﬂmF eda Fuwuneny a'mlm:v waflnsdwi
du | unlddu
1 |[5-286 Ui Juvs Slaleda d1in 11-fiu-64 v v |[n3.02-7977961 uar 0 3624 0930 e 5936
2 |2-003 vith Saiifulvaneutans 1992 $ain 5-N.A.-63 v v [In3. 03848 1197-9 Tnsans 0 3848 2095
3 0031 [uitm Sadifulnereudais 1992 via (@rndundyd) 27-0.A-63 - v |n3.0 3834 6364-7
4 |-010 vith 1aa § 10a (Uszelve) $adm 30-1.A.-62 v v [In3.0 2294 748591
5 [-011  |uidmiea. i, ea. noudans waiia $1dn 10-n.n-63 v v [ws.0 2939 43704
6 |+026 vidtn wowladinaa awasmedd wedla diim 22-..-64 v v [Ins.0 2292 1645-8,0 2689 8164-5
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8 |099 Uit Wulasauan Siade waud walulad d1in 18-n.n.-64 v v |Ins.0 2954 7745-6 #o 404
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12 |3-199 uINY 74051851 Humed drvim 18-W.6,-62 - v |lws. 0 3720 8800 wie 6429
13 [1-201 uisv Iny Tadu drvia 8-1.6.-63 v v [0 2750 3192-9
14 |2-204 Uit 1oueaiea uaveImei nU (Usswalve) $ain 2-n.8.-63 v v |n1.027158700
15 [2-220 vitm Inavea wWubiseuuuia wausuiud $ide 4-n.n.-64 v v |[n.02 942228 9
16 [3-225 Ui 1auanioa uavaimed nfu (Uszwalve) e (useees) 20-».0.-64 v v |ns. 03895 45112
17 [1236  [u3dn wedndaaedening $rin 134063 v v [0 2373 7799
18 [1-239 Uit @nan d1ia 2-W.A-63 v v |Ina.0 2959 3636 Ae 656
19 [1266  [uddn aniind woalediodu Sain 19-6.0.-63 v v |0 28671128
20 |[-245 Uit wavl e drrle 28-u.n-64 v v |ni0 2893 421117
21 |1-206 vivn Voud-uau Aeudaumni 91in 19-5.1.-63 - v [Ins.02159 0121
22 |r-262 i 8ld roudaunud drivm 26-5,.-62 v v |Iny. 095-206-1765
23 212 uisy daiidu Fuada wulisevwuven reunéng $1ia 21-5.A.-63 v v |In3.038-346368
24 |1-169 uith 1oa § 1o Fle wedimen d1in 11-8.0.-62 - v [In3.036-273100
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Annex 4
The form of report on soil and groundwater quality examination results
of Factory/Company .......cceceeeeeeevereeeeeereseenerennns Factory Registration NO. .....ccccoceveeieiviercceieeennn.
20 LY =TT 1Y/ o 1= TS
Date of report submission............... Month............... Year.......... Location of sample-collecting spot.......c.ccccevevveeereeeenne.
Name of sample-collecting Person..........cccoceeveveecenesesreceeseeerens Name of Laboratory......c.eceeveceeveeccenecece e

No. () Substance/CAS. No. (sfiaanstuilen/CAS. No.) Activity involved with contaminants (control area) (ﬁ”w‘?;muqu))
Soil ()

Groundwater (15

Criteria (inousf)

Analysis result (nadinszil

(mg/kg) wn./nn,)

(mg/l) @n./a)

Analysis method @ansainsnzid)

Analysis date (SuRAiae)

Conclusion of comparison with contaminant standard (agluanisiuBauieuiuinmsinnuiiau)

Analysis method referred from: ... e e (ABNFATIZTRGBIAN...)
Note: If there are too many contaminants to fit in the given table, create an additional annex. (unews...)
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Annex 5
5.1 The strategy for controlling and mitigation of soil and groundwater contamination
of Factory/Company .......ccceeeeeverereeeeeeseverenens Factory Registration NO. ......ccccceveeveevcceeecnenenen.

Type of contaminant/ CAS. No. (siagsiuilen/CAS. No.)

Activity involved with contaminants (control area) (Ranssuiiifianties.)

Measure of contamination control (mmma‘muqumsﬂmﬁﬂu)

Concluded steps under the measure (agduneu..)

Duration (szezinanniiunig)
Responsible person (Name/ Department) ({5uiiagou...) )
Note:

1) Should separate the control and mitigate soil and groundwater contamination strategy

2) The details of operation can be put in an additional annex
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(CAS No.) (UTh) fmmrawy | msvw@eu | Amsoawu | nsuudau
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Submitted on ......... month.......cccceeeeennes year..........
_ Responsible person (Name/ Department) (5ufinteu...)

| Type of contaminant/ CAS. No. (afingnsiiuilen/CAS. No.)

- Activity involved with contaminants (control area) (Aanssufiifientie...)

Control and mitigate contamination strategy (mmmamuQmmmﬂmaﬂurﬁau)
Duration (szeiziananiiunig)

Budget (Baht) (wwiszannilunnsaniiiuan)

Contamination level (szfunisuuiien)

Contaminant standard (inowsinnstuidiew)

(mg/kg) @n./nn)

Note: The details of operation can be put in an additional annex

5.2 Report of operation under The control and mitigate soil and groundwater contamination strategy
of Factory/Company ........cecceeeeeevereeeeeeeesenerenens Factory Registration No. .......cccccceueeeneee.




Treatment and Remediation

J

The pre-evaluation and study the detail of
Environmental Site Assessment (ESA)

The selection of treatment and remediation
methods

The treatment and remediation planning
The execution of treatment and remediation plan

The evaluation and a follow-up after treatment and
remediation



Management Chart

- Annex 3 Factories - Exception
- Annex 4 - Advise
- Annex 5
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