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Summary

Title of survey: Overseas expansion and commercial promotion of Japanese recycling enterprises in
2015; commercial recycling of plating wastewater with precious metal residue and other waste in
Thailand and other countries

M Background and purpose

The present business project studied and evaluated the feasibility of commercial recycling of
nickel hydroxide, ash containing precious metals, and phosphorous acid calcium salt contained in
electrolytic/electroless nickel plating and other wastewater. Although these compounds are
commercially recycled in Japan, they are only partially recycled in Thailand because there are no
major non-ferrous smelters in operation. The project aims to expand resource recycling by smelting
and producing fertilizer materials in Thailand and export the products to Japan as needed.

B Results

The electroless nickel wastewater generated for all of Thailand was approximately 14,700 kL in
2015, and the amount is estimated to increase to approximately 18,500 KL by 2020. Similarly, the
electrolytic nickel wastewater generated in 2015 was approximately 28,700 kL, and the amount is
estimated to increase to approximately 33,600 kL by 2020. Based on these figures, the amounts of
nickel and phosphorous acid resources recoverable from electroless nickel wastewater in 2020 were
estimated to be approximately 90 t and 1,100 t, respectively. On the other hand, the amount of nickel
recoverable from electrolytic nickel wastewater in 2020 was estimated to be approximately 190 t. In
addition, the amount of palladium recoverable from activator solutions in 2020 was estimated to be
approximately 11.2 kg.

Plating wastewater is either treated as is by a treatment service provider to which the treatment is
outsourced or processed by the precipitation method on-site into sludge, which is then further
processed by a contractor. Because wastewater is treated simultaneously with the plating washing
wastewater in the latter case, compounds other than those derived from nickel plating are often
present. In some cases in Thailand, treatment service providers purchase part of the high-grade
nickel bearing sludge. Plating companies often pay the costs to treat the plating wastewater;
treatment service providers collect the wastewater at cost.

Because there are no nickel or palladium refineries in Thailand, the nickel hydroxide and
palladium ash produced by commercial recycling must eventually be exported from Thailand. In
contrast, phosphorous acid calcium salt could be sold to fertilizer manufacturers in Thailand.
Although there are no systems for registering phosphorous acid calcium salt as a fertilizer in
Thailand, it may be registered as an agricultural chemical, such as a pesticide.

After negotiating joint venture agreements with four industrial waste treatment service providers
in Thailand selected as candidates for plating wastewater collection partners, more than one
company showed strong interest in a partnership. However, this did not result in an exchange of
memorandums for establishing a joint venture during the survey period; therefore, further
negotiations will be necessary. In the workshop in Thailand in which the partner company candidates
and ex-Thai government officials participated, the opinion was that Japan should play the dominant
role in negotiating approvals and business cooperation with the partners in Thailand on the premise
that it offers these technologies because the technologies owned by Japan are proprietary and do not



exist in Thailand. (The technologies allow recovery of phosphorus and precious metals, which are
not recovered in Thailand.) Considering these factors, the conclusion was that Japan should proceed
with negotiations with the partners in Thailand who will cooperate in collecting plating wastewater
and provide environmentally assessed sites in order to accelerate the exchange of memorandums.

M Feasibility and future overseas expansion

Based on the business profitability analysis results, the present project is expected to be highly
profitable. The factors that affect profitability are the costs of plating wastewater treatment and the
selling prices of recycled nickel hydroxide and phosphorous acid calcium salt products. Presently,
profitability assumes that the nickel hydroxide and phosphorous acid calcium salt are sold to
Japanese consumers. The expectation is that profitability will be further enhanced if the products
could be sold to consumers in Thailand and neighboring countries.

On the other hand, the nickel plating wastewater generated in Thailand is primarily processed by
plating companies, and in most cases, processing of the resulting sludge product is outsourced to an
industrial waste treatment service provider. Such waste is eventually landfilled. To reduce treatment
costs, plating companies often select nearby service providers to reduce transportation costs. Taking
into account that fact, it is necessary to develop a strategy for collecting plating wastewater designed
to gain a competitive advantage over local competitors.

In future overseas expansion, specifying the companies from which plating wastewater is
collected, studying of sales feasibility of recycled products, and improving of the profitability and
other factors in view of full-scale operation of the business will be critical. In launching the business,
it is necessary to build a network for collecting electrolytic and electroless nickel plating wastewater
in the plant-concentrated areas of Rayong and other provinces and to expand the business leveraging
the recycling facilities that introduced Japanese technologies. Before starting the business, it is
necessary to accelerate the exchange of business cooperation memorandums with Thai business
partners who have a plating wastewater collection network, specify the companies from which
plating wastewater is to be collected, and develop sales plans for selling recycled products (nickel
hydroxide, phosphorous acid calcium salt, etc.) in Thailand.
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INlustration No. 1 — Type 1
The application procedures of the factory operations permit with the Department of
Industrial Works.

Application Procedures for a New Factory Establishment

Considerring a suitable factory class

[
v v v

Factory Class 1 Factory Class 2 Factory Class 3 According to the MOI
regulations regarding public
‘l’ ‘l’ ‘L opinion hearing to support the
- No permit is required. Able to set up the Submit documents to consideration to issue the
. i factory right away, but hear public opinions i i
Able to execute right tha locallonmust ba p o permission notification to
away complied with the ¢ execute the factory operation,
- Must comply with the :AB'néSt;gg;?lgT:u’::‘sz Submit the license the factory permit, the factory
guidelines specified in — : : - o ) application (RorNgor. 3) | | expansion permits according to
Inisteri 1’ Wiltia'spaciied pariod 1 adiieresul the laws concerning fact
the Ministerial Rules, Raport the-factory in the Ministrial Rules document of public e
: ; ini i . 2, : 7).
including factory operations under Class (30 days) opinions. operations (No. 2, B.E. 2557)
location, construction 2 “5'"9'3:"‘9“ 3 v
feaures, machinagy, : Emudm? s pe.ﬁod o The official considers According to the MOI
emission control. \ requesting additional — the correctness of > regulations regarding public
Pay the annual fee presentation of persons, docu?;sg:;lrdw opinion hearing to support the
documents, or any consideration to issue the
4/ bjects support review \b permission notification to
Obtain the permission process. . . . te the fact ati
notification to execute L] Nofify the cor::ldefatlon execle fhe fac (_W -
the factory operations resu the factory permit, the factory
Class 2. expansion permits according to
\], the laws concerning factory
Begin ¢ ¢ operations (No. 2, B.E. 2557).
the factory operations
\ll i Approved | | Unapproved
Y 3 )2
Pay an annual fee Obtaining the ¢ 3 || Appeal tothe Minister
every year upon the permit/Pay license fee | | & of MOI within 30 days
operations anniversary £
date. A\ A2
Set up the factory within Unapproved
the period specified in (withdraw appeal)
the permit.
2
Report the factory
operations/Paying the
annual fee
(15 days before start)
)2
- Begin the operations
: s'a.';g"“m'"g license 1. A licenselpermit is valid for 5
sl calendar cycle.
W<€ 2 An annual fee anniversary date
- Pay annual fee is the same day as an
(yearly) anniversary date of the
- License renewal business operations.




BE& 4 24 T20IH (54 TEAMD T HFATRHEFHE)
INlustration No. 2 — Type 2
The application procedures of the factory operations permit with the Industrial
Estate Authority of Thailand.

BO' BOI’s Privileges BO’ BOI’s Privileges psiations Application of

Initiation of
@ Business Preparation of Business
Operations Acknowledge of Application of ; EIA/EHIA/IEE @

Preparation

Investment Reservation Agreement land ownership in
In Thailand of iInckistrial Area Industrial Estate
~ Permission
Business

Operation in

Ar.knmh{edge of Con_:pany Identification industriel Estate
IEATs Privileges Establishment  of Types of Application
preatoy of IEAT’s Certification
Tax and for Enterprise
Renting or Buying Factory Non-Tax in Free Zone

Privileges

Gecupa-
Business Environ- tionat Building Tax and of m';"’ Mz‘d"“
; mental Health Non-tax into Free Zone
i L
_O;')erat’or.\s Issues and romzety Privileges

e ROADMAP
. B . [

Expansion and @ Building Construction
Modification T
Application
f F
% factary; of BOI's
Privileges
D B8
Extension of g 8 Notification on Test-run Machine Installation Building  Building Monitoring
Business Operation License ~ Susiness Operations  giginess commencement of Machine Dot
S 2]
Others
ication of Extension of Business  Extension of Land Permission
Transfer of Returning and Increasing or Amendment of Extension of Construction  Operation License and Business Operation
Land Permission Refunding of Changing of (o] ion  or O i for ion and License in Industrial Estate
In Industrial Estate Land Permission  Industrial Types License Time (IEAT. 01/3) Modification of Factory (IEAT. 03/5)
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@A A I=HB 1T D EXEEEND EXBREEY O LI E Uk Mg

B A IR EEBEFEY OV YA 7 MR E STV 5D, —iXBEEEY (G Tl )
THENTEROLDIZOWVWTIE, 1 Fr®H72Y 1,000-2,500 N—Y M TH 5, BET
T IRVERBEIEDIC OV TIE, &IREHEN 1 b ®H7- 0 2,500-4,000 /N—Y T, fEfRd L
JVRORTAVEE D L S L0 BN T D, £z, ik 2 A MIFEEYOPEHE & s
HEE OIFREIEM AN IC L0 72 5, FRCERBEEY Ok > T, — 2R I
NEFICEEIN TV D, X TRROERY,

= The recycle cost of non-hazardous waste (including general waste) that is unable to trade,
starting from 1,000 — 2,500 Baht/ton

= The recycle cost of hazardous waste that is unable to trade, starting from 2,500 — 4,000
Baht/ton. The cost is fluctuated depending on the hazard of the waste and the
pre-treatment process difficulty.

= The transport rate is depending on the distance between the waste generator and the
waste processor, as well as the type of vehicle used, and the type of waste to be
transported since the regulated law is more strict with the hazardous waste transportation
than non-hazardous waste transportation.

o For example, the rate to transport non-hazardous waste from Chonburi to dispose
at the rotary cement kiln in Saraburi is 13,500 Baht.
= The waste transport pricing may be according to the contract’s condition between partners,

which can be varied based on the fuel price.
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CRXMLE. REVBMERE. RXMLEEREICRINIEHE
FATBNTIE, BEREUOGEHE (WG), ks (WT), [LHLHEHR (WP) (ZZn T
NEHENRSNTND, MBI TRO LB,

o FEEDPEHE (WG) 1%, FEEFEEME 90 HLLERIFT D Z LIXTE 220, 2L
AT BT, TSorGorl] D7 4 — AZIRHTANENG 5, £7-. FEEFETY
B THAN~BET D 2 LI TERVEOHIEAFREIN TV D,

SERBEFEMERIEE (WT) ([ZOWTIE, AFERITEY OPELE A BTN O LR
FlX, 2D OFEFY OIESCENL %9 5 72 O E 2 (Ta L2 U2 5720,
HYFIXTHR OIW) IZX VRSN — AT & 2 885F LTS b7
WV, B, R, HAFEOEEEBPICHICELEAI bO L L, TEAI
®U, BHED 3 A 1 HECTICERHEE LT IsorGor 4] 74— A% L7
X7 B2RWED L — L & #5F L CREM OBENETSIND Z & 2 RGE LT U
725720,

= BEFEMILERE (WP) X, T35 Al THE S U7 L OBEEFF r S 120 U TPl BE
FEW)DIER « P — R BB LT TR S0 L, FalShi-FEnh T3
U—CHih 5 2 LN TE DBEEYOMIEICE L, EH CEEICED LT ERD
PR, GRAIRFICIX, FARED 2 B — AR LT iE e 5720,

<BEEDHHE W6) ISRINIEH>

Obligations of the Waste Generator (WG)

1.

The WG is not allowed to keep the industrial waste longer than 90 days, otherwise
required to submit the SorGor.1 form.

The WG shall have a waste management control officer and shall train any
relevant staff to be capable to perform their duties correctly.

The WG shall provide the emergency response plan to handle emergency
situations.

The WG is not allowed to transfer waste out of the factory area without any
permission from the Department of Industrial Works.

The WG shall coordinate to manage waste with the WP/WT that is certified by the
Department of Industrial Works.

The WG shall execute according to the hazardous waste manifest system.

The WG shall examine and responsible for the liability when there are problems
caused by the industrial waste.

The WG shall submit SorGor.3 form to the Department of Industrial Works
annually within March 1°** of the following year.

In the event that the WG transport waste outside the country, the regulations or

international laws shall be enforced.
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<faMREFEWEEE (WD) CRIh>H5>

Obligations of the Hazardous Waste Transporter (WT)

1. Inthe event that the hazardous waste generator or the hazardous waste processor
appoints a representative to collect and transport such waste, the representative
shall comply with the rules and procedures determined by the Department of
Industrial Works.

2. The appointer shall be liable together with the representative during the transport
operations and shall be ensured that the waste transporter is executed as follows:

(1) Must comply with the Notification of the Ministry of Industry regarding the
documentation system for transport of hazardous waste B.E. 2547 (2004).

(2) Must comply with the resolutions of the hazardous substances committee
regarding the land transportation of hazardous substances B.E. 2545 (2002).

(3) Must submit SorGor.4 form to the Department of Industrial Works annually

within March 1 of the following year.
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<BEEWALEE (WP) [TRENDEL>

Obligations of the Waste Processor (WP)

3.

4.

The WP shall offer the waste treatment and disposal services for the specifically
permitted waste according to the factory operations permission conditions in the
factory permit and shall notify customers in writing regarding the category of the
permitted business and the type of waste that can be treated. A copy of the factory

permit shall be attached to such notice.

. The WP shall use the waste manifest form and comply with the resolutions of the

hazardous substances committee regarding the land transportation of hazardous
substances B.E. 2545 (2002). Upon receiving of any waste into the factory area, the
WP is responsible to report such transaction to the Department of Industrial Works

via electronic media.

The WP shall be liable to the waste once accepted to execute the waste treatment
and disposal, as well as signed off the waste manifest form.

The WP shall have a result of the chemical and physical analysis of the waste either
from the business operator laboratory or the government laboratory or the
laboratory registered with the Department of Industrial Works before proceeding
the treatment or disposal services, and shall keep such result for at least 3 years for

examination purpose.

Notification of the Ministry of Industry

RE: The documentation system for transport of hazardous waste B.E. 2547 (2004)

Q6

Internet submission is available

26 Submit 2.6 form

I Return within 45 days

Submit 2 3 form Submit 2 1 form

Return within 15 days Return within 15 days

Q3
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DEXREVNERICETHIERFUAG

EBERVAb

PO E 3

The Notification of MOI B.E. 2545 (2002), dated 5 Apr 2002,. RE:
Determination of factory types and sizes, determination of procedures for
controlling the discharges of wastes, pollutants, or any substances that
impact the environment, determination of qualifications of the supervisor of
the full-time operator, and criteria for registration of the supervisor of the
pollution prevention system.

WG / WP

The Notification of MOI B.E. 2545 (2002), dated 2 October 2002, RE:
Determination of the emission standard for industrial hazardous waste
incinerators.

WG /WP

The Notification of MOI B.E. 2545 (2002), dated 6 November 2002, RE:
Consideration criteria to approve the factory operations under category 105
and 106.

WP

The Notification of MOI B.E. 2546 (2003), dated 22 September 2003, RE: List
of hazardous substances

WG /WP

The Notification of MOI B.E. 2546 (2003), dated 8 December 2003, RE: Being
exempted from complying with the Hazardous Substances Act B.E. 2535
(1992) in relation to producing, possess, exporting, hazardous substance
registration (the used electrical and electronic equipment) under the
supervision of the Department of Industrial Works.

WG /WT /WP

The Notification of MOI B.E. 2547 (2004), dated 26 July 2004, RE:
Determination of the processed used oil and synthetic fuel standards to use
as the substitution of furnace oil for the industrial furnaces.

WP

The Notification of MOI B.E. 2547 (2004), dated 17 December 2004, RE:
Criteria and methods to report details of the factory waste via electronic
media (internet).

WG / WT / WP

The Notification of MOI B.E. 2547 (2004), dated 27 December 2004, RE:
Documentation system on the transportation of hazardous waste.

WG /WT /WP

The Notification of MOI B.E. 2548 (2005), dated 27 December 2005, RE: The
disposal of waste.

WG /WT /WP

The Notification of MOI B.E. 2549 (2006), dated 26 January 2006, RE:
List of Hazardous Substances (No.4)

WG /WT /WP

The Notification of DIW B.E. 2548 (2005), dated 28 June 2005,. RE: Criteria
for consideration to appoint a representative to be the waste transporter of
hazardous waste pursuant to the Notification of MOI regarding the disposal
of waste.

WG /WT /WP

The Notification of DIW B.E. 2550 (2007), dated 24 May 2007, RE: Criteria
and practices for the waste processor in handling the waste.

WP
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The Notificaiton of DIW B.E. 2550 (2007), dated 13 September 2007,. RE: | WG / WT /WP
Conditions to permit importing the used electrical and electronic equipment
declaring as a hazardous substance into the Kingdom of Thailand.

The Notification of DIW B.E. 2551 (2008), dated 13 Nov 2008, RE: Criteria | WG/ WT / WP
and practices in relation to the waste management.
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O AITEITHRAEEICEHT 5ER

FAITETLRAEERICEY R

FER EFEFEY) N N —fi%XBEZEY) (Non-hazardous Waste and Community Waste)

e  Public Health Act B.E. 2535 (1992)
e  Public Health Act (No. 2) B.E. 2535 (2007)

EEEREYRUVEEREY (Non-hazardous Waste and and Hazardous Waste)

e Notification of the Ministry of Industry

»  RE: Insurance of hazardous substances transportation, B.E. 2549 (2006)

»  RE:The disposal of waste, B.E. 2548 (2005)

»  RE: Hazardous wastes manifest system B.E. 2547 (2004)

»  RE: Criteria and methods to report details of the factory waste via electronic media
(internet), B.E. 2547 (2004)

»  RE: List of hazardous substances (No. 5), B.E. 2556 (2013)

o Notification of the Department of Industrial Works

»  RE: Criteria and practices for the waste processor in handling the waste, B.E. 2550
(2007)

»  RE: Prescribing fine for violation of industrial effluent discharge that are not in
compliance with the Ministerial Notification issued pursuant to the Factory Act B.E.
2535 (1992)

o Notification of the Industrial Estate Authority of Thailand

»  RE: The waste management practices in the Industrial Estate (No. 79/2544).
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OFEEYWHE=—F (Codes of Waste Types)

BEEMHFAI— F (Codes of Waste Types)

The first 2 digits represent: The following 2 digits represent:

The last 2 digits
represent:

XX XX XX

The operation type or the waste type | The specific operational process that | The characteristic

under 19 categories. produced waste or the waste type. of waste.

<iBEEERfR >

2004 £ (B.E. 2547) I %% (Ministry of Industry) ICk AEE

The Notification of the Ministry of Industry B.E. 2547 (2004)
RE: Criteria and methods to report details of the factory waste via electronic media (internet)

1.

3.

The WG shall report to DIW via internet in details regarding the quantity of waste to be

transferred out of the factory, including the name of the waste transporter using a

specific form of DIW. The WG must submit a report immediately upon any waste transfer

out of the factory.
The WG that decides to deliver the waste to the waste transporter shall consider the
execution ability and trustworthy of the waste transporter carefully. In the event that the
operations are not reliable, upon receiving a notification from the officer, the WG shall
consider hiring a new waste transporter.
The Waste Processor who takes the waste from WG to perform the treatment or disposal
is required to report to DIW via internet in details regarding WP/WT everytime of

receiving any waste from WG.

T %% (Ministry of Industry) IZ&k A8

RE: Consideration criteria to approve the factory operations under category 105 and

106.

Category 105

o The factory that operates the waste separation.
o The factory that operates the waste landfill.
= The landfill of waste produced from the factory operational process does
not require any permit to operate under category 105. In the event of any
expansion outside the original factory, the new location is required to

register a permit under category 105.

Category 106
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o The factory that operates to reproduce products from the industrial waste using
manufacturing process that is unable to classify under the Factory Act B.E. 2535
(1992)

o The factory that operates to recycle industrial waste.

= The EIA or IEE submission is to be a part to support the consideration.

TigRE (DIW) Ik Bi#E (The Notification of the Department of Industrial Works)

RE: Criteria for consideration to appoint a representative to be the waste transporter of

hazardous waste pursuant to the Notification of MOI regarding the disposal of waste B.E.
2548 (2005)

1.

Only the waste generator (WG) and the waste processor (WP) are able to appoint a waste
transporter (WT) as their representative. Those who are registered license and are granted
ID numbers from DIW pursuant to the Notification of the MOI, RE: The hazardous waste
manifest system, B.E. 2547 (2004).

The appointed representative to collect and transport hazardous waste shall be the waste

transporter (WT) that is registered license and granted ID nhumbers from DIW pursuant to

the Notification of the MOI, RE: The hazardous waste manifest system, B.E. 2547 (2004).
The appointed representative to collect and transport hazardous waste must have the

establishment/business operations venue and area to temporaly park the waste

collected vehicle. The parking area must be safe and cause no harm to human, animal,

plant, asset or environment. The WT shall have a proof of ownership or an evidence of
rights to use the location and the parking area for transport hazardous waste.

The appointed representative to collect and transport hazardous waste shall have a proof

of ownership or an evidence of rights of the waste collected vehicle. Including the

Possession of Hazardous Substances License (WorAor. 8) if required to be permitted

(for transportation purpose).

The appointed representative to collect and transport hazardous waste shall have th

preventive and control accidents or emergency measures while collecting and

transporting hazardous waste.
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(2) HEERUVEE

AT DB 2 e HAEREC L, (D) BE. (2 BEWmEHEER, Q) JFRENH
Do TNHIFZAATBITLETOLBIZEMAEND,

DESZEH# (Noise Level)
— R 7B R ERR I K VIE HFIEN R D, FEREICOWVWTE, 10 T LE
TLoTW5,

Noise Level Standard Measuring background noise level and specific noise level

1. Case of continuous specific noise over 1  hour,
measuring the average sound level of 1 hour (L eq1nr)

2. Case of continuous specific noise less than 1 hour,

The difference of specific measuring the sound level of actual time.

noise level with 3. Case of noncontinuous specific noise more than a

background noise level

(Loo) period and the period is less than 1 hour, measuring the
90

Setting the specific noise sound level every 1 hour.

level at 10 dbA
4. Case that the measuring area is required tranquility,

such as hospital, school, and/or happening during 22.00
— 06.00 hrs., measuring the average sound level of 5

minutes (L eqsmin) Plus 3 dbA.

Adapted from the Notification of the Ministry of Natural Resources and Environment, No. 29
(B.E. 2550) RE: Noise level standard. Published in the Royal Government Gazzette, Volume
124, Special Part 98D, dated 16 August 2007. Published in the Royal Government Gazzette,
Volume 124, Special Part 98D, dated 16 August 2007.

Cancelled The Notification of the Ministry of Natural Resources and Environment, No. 17
(B.E. 2543) RE: Noise level standard.and The Notificationof the Pollution Control

Department RE: Method to measure the background noise level and specific noise level,

calculation of specific noise level and specific interference level. Published in the Royal
Government Gazzette, Volume 117, Special Part 117D, dated 15 November 2007
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QBREVLERLSMN BRSNS LERRES
FHRESECL Y . HHICA s ORBEARLAY, OELE. QMK @2
DTS - ATEWEIT SN T, TR L BIE TR ED 5 TOS,

Soil quality standards to utilize in other aspects beside habitation and agriculture

TR EEE Hfr EYEE HE S
Soil Quality Index Unit Standard Rate Measurement Methods
1. Volatile Organic Compounds
1) Benzene mg/ Not exceed 15 Apply Gas Chromatography method or Gas
kg Chromatography/Mass Spectrometry

(GC/MS) method or other methods
approved by the Pollution Control
Department.

2) Carbon Tetrachloride " Not exceed 5.3 "

3) 1,2-Dichloroethane " Not exceed 7.6 "

4) 1,1-Dichloroethylene " Not exceed 1.2 "

5) cis-1,2-Dichloroethylene ! Not exceed 150 "

6) trans-1,2-Dichloroethylene " Not exceed 210 "

7) Dichloromethane " Not exceed 210 "

8) Ethylbenzene ! Not exceed 230 "

9) Styrene " Not exceed 1,700 "

10) Tetrachloroethylene " Not exceed 190 "

11) Toluene ! Not exceed 520 "

12) Trichloroethylene ! Not exceed 61 "

13) 1,1,1-Trichloroethane " Not exceed 1,400 "

14) 1,1,2-Trichloroethane " Not exceed 19 "

15) Total Xylenes " Not exceed 210 "

2. Heavy metals

1) Arsenic mg/ Not exceed 27 Apply Inductively Coupled Plasma-Atomic

kg Emission  Spectrometry method or

Inductively Coupled Plasma-Mass
Spectrometry method or  Atomic
Absorption, Furnace Technique method or
Atomic Absorption, Gaseous Hydride
method or Atomic Absorption,
Borohydride Reduction or other methods
approved by the Pollution Control

Department.

2) Cadmium and compounds

Not exceed 810

Apply Inductively Coupled Plasma-Atomic
Emission  Spectrometry method or
Inductively Coupled Plasma-Mass
Spectrometry method or  Atomic
Absorption,

Direct Aspiration method or Atomic
Absorption, Furnace Technique or other
methods approved by the Pollution

Control Department.

3) Hexavalent Chromium

Not exceed 640

Apply  Coprecipitation method  or

Colorimetric method or
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Chelation/Extraction or other methods
approved by the Pollution Control

Department.

4) Lead

Not exceed 750

Apply Inductively Coupled Plasma-Atomic
Emission  Spectrometry method or
Inductively Coupled Plasma-Mass
Spectrometry method or  Atomic
Absorption, Direct Aspiration method or
Atomic Absorption, Furnace Technique or
other methods approved by the Pollution

Control Department.

5) Manganese and compounds

Not exceed 32,000

6) Mercury and compounds

Not exceed 610

Apply Cold-Vapor Technique or other
methods approved by the Pollution

Control Department.

7) Nickel, soluble salts

Not exceed 41,000

Apply Inductively Coupled Plasma-Atomic
Emission  Spectrometry = method or
Inductively Coupled Plasma-Mass
Spectrometry method or  Atomic
Absorption, Direct Aspiration method or
Atomic Absorption, Furnace Technique or
other methods approved by the Pollution
Control Department.

8) Selenium

Not exceed 10,000

Apply Inductively Coupled Plasma-Atomic
Emission Spectrometry method or Atomic
Absorption, Furnace Technique method or
Atomic Absorption, Gaseous Hydride
method or Atomic Absorption,
Borohydride Reduction or other methods
approved by the Pollution Control
Department.

3. Pesticides

1) Atrazine

mg/
kg

Not exceed 110

Apply Gas Chromatography or other
methods approved by the Pollution
Control Department.

2) Chlordane

Not exceed 110

Apply Gas Chromatography/Mass
Spectrometry (GC/MS) or other methods
approved by the Pollution Control
Department.

3)2,4-D

Not exceed 12,000

Apply Gas Chromatography method or
High Performance Liquid
Chromatography/Thermal Extraction/Gas
Chromatography/Mass Spectrometry
(TE/GC/MS) or other methods approved
by the Pollution Control Department.

4) DDT

Not exceed 120

Apply Gas Chromatography method or Gas
Chromatography/Mass Spectrometry
(GC/MS) or other methods approved by
the Pollution Control Department.
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5) Dieldrin

Not exceed 1.5

Not exceed 5.5

)
6) Heptachlor
7) Heptachlor Epoxide

Not exceed 2.7

8) Lindane

Not exceed 29

9) Pentachlorophenol

Not exceed 110

Apply Gas Chromatography method or Gas

Chromatography/Mass Spectrometry
(GC/MS) method or Gas
Chromatography/Fourier Transform

Infrared (GC/FT-IR) Spectrometry method

or other methods approved by the

Pollution Control Department.

4. Other toxin or poisonous

substance

1) Benzo (a) pyrene

mg/
kg

Not exceed 2.9

Apply Gas Chromatography/Mass Spectrometry
(GC/MS) method or Thermal Extraction/Gas

Chromatography/Mass Spectrometry
(TE/GC/MS) method or Gas
Chromatography/Fourier Transform Infrared

(GC/FT-IR) Spectrometry or other methods
approved by the Pollution Control Department.

2) Cyanide and compounds

Not exceed 35

Apply Total and Amenable Cyanide: Distillation
method or Total Amenable Cyanide (Automated
Colorimetric, with off-line Distillation) method
or Cyanide Extraction Procedure for Solids and
Qils or other methods approved by the Pollution

Control Department.

3) PCBs

Not exceed10

Apply Gas Chromatography or other methods
approved by the Pollution Control Department.

4) Vinyl Chloride

Not exceed 8.3

Purge and Trap Gas Chromatography method or
Purge and Trap Gas Chromatography Mass
Spectrometry or other methods approved by
the Pollution Control Department.

(¥) Test Methods of Evaluating Solid Waste, Physical/Chemical Methods (SW-846) of the United

States Environmental Protection Agency

The method to store and maintain soil samples as stipulated in the Annex hereto.

HEBDOY VB EFE (Method to maintain soil samples)

TIEY > TILHERE A (Method to maintain soil samples)

Mercury and

compounds)

NS A—5— B Rr R EFRFRH
Parameter Container Preservative Holding Time
1) Volatile Organic .
Glass Chilled at 4° +2 °C 14 days

Compounds
2) Heavy metals

(Except Hexavalent

Chromium and Plastic or Glass " 180 days

3) Hexavalent

Chromium

- 30 days before sample preparation

- 4 days after sample preparation

4) Mercury and

compounds

28 days
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- 14 days before sample preparation

5) Pesticides Glass .
- 40 days after sample preparation

- 14 days before sample preparation

6) Benzo (a) pyrene .
- 40 days after sample preparation

7) Cyanide and

Plastic or Glass " 14 days before sample preparation
compounds
- 14 days before sample preparation
8) PCBs Glass " Y ple prep .
- 40 days after sample preparation
9) Vinyl Chloride " " 14 days

(¥ 1) Divides the area into plots, each plot size is depending on the size of the area and geographical
to get a sample that represents the whole area.

(3¥ 2) The number of drilling holes are depending on the area size. In the area of 10 — 25 Rai, drilling 10
— 20 holes all over the plot.

(3¥ 3) 0n each hole, drilled from the surface to a depth of 12 — 18 inches (30 — 45 cm.) approximately
to get a sample, using undisturbed drilling method. However, the purpose of soil sampling is
to primary monitor soil quality. In the event that the proof of contamination for recovery
purpose is needed, the public health and environmental risk assessment is required
respectively.

(HFT) Notification of the National Environment Board No. 25 (B.E. 2547) issued under the
Environmental Quality Act B.E. 2535, RE: the soil quality standards. Published in the Royal
Government Gazette, Volume 121, Special Part 119, dated 20 October B.E. 2547 (2004).
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QI ZDHREE

THOPREEL, N ORI & IR Z &2, EE TR TREIOREZ E Db WiEE
EHES BB DEMEBED HN TV D,

FHMOER
Type of
Impurities

RER

Substances Source

EEIETHRHORER
EHEOLLGTWNGEE
Manufacturing process
without fuel burning*

EETETHRHOMR
BRxHESEE
Manufacturing

process with fuel
burning**

1. Dust/airborne
(mg/ m®)

1. Boiler or source that
uses these types of fuel :
1. Fuel Oils
2. Coal
3. Biomass
4. Other types of fuel

2.  Smelting, forging,
stretching and/or
aluminum

3. General

Manufacturing

Not exceed 300

Not exceed 400

Not exceed 240
Not exceed 320
Not exceed 320
Not exceed 320
Not exceed 240

Not exceed 320

2. Sulfur dioxide
(ppm)

1. Boiler or source that

uses these types of
fuel :

1. Fuel Oils

2. Coal

3. Biomass

4. Other types of fuel
2. General

Manufacturing

Not exceed 500

Not exceed 950
Not exceed 700
Not exceed 60
Not exceed 60

3. Oxides of

Boiler or source that

nitrogen uses these types of

(ppm) fuel :
1. Fuel Qils - Not exceed 200
2. Coal - Not exceed 400
3. Biomass - Not exceed 200
4. Other types of - Not exceed 200

fuel

4. Carbon | General Manufacturing

monoxide Not exceed 870 Not exceed 690

(ppm)

5. Hydrogen | General Manufacturing

sulfide Not exceed 100 Not exceed 80

(ppm)
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6. Hydrogen | General Manufacturing
chloride Not exceed 200 Not exceed 160
(mg/m’)
7. Sulfuric acid General Manufacturing
Not exceed 25 -
(ppm)
8. Xylenes General Manufacturing
Not exceed 200 -
(ppm)
9. Cresols General Manufacturing
Not exceed 5 -
(ppm)
10. Antimony General Manufacturing
3 Not exceed 20 Not exceed 16
(mg/m°)
11. Arsenic General Manufacturing
3 Not exceed 20 Not exceed 16
(mg/m);
12. Coppers General Manufacturing
3 Not exceed 30 Not exceed 24
(mg/m°)
13. Lead General Manufacturing
3 Not exceed 30 Not exceed 24
(mg/m°)
14. Chlorine General Manufacturing
3 Not exceed 30 Not exceed 24
(mg/m°)
15. Mercury General Manufacturing
3 Not exceed 3 Not exceed 2.4
(mg/m°)

(¥) *To be calculated at a pressure of 1 atm or 760 mmHg, at temperature 25 [1C on Dry Basis.

The volume of air pollution in the oxygen at the actual condition while measuring.

** To be calculated at a pressure of 1 atm or 760 mmHg, at temperature 25 :C on Dry Basis.

The volume of air pollution in the oxygen is 7 percentage.

(HFT)

1. Adapted from the Notification of the Ministry of Natural Resources and Environment, Vol. 123

Part. 50D, RE: The emission standards for industrial plant, dated 18 May 2549.

2. Adapted from the Notification of the Ministry of Natural Resources and Environment, Vol. 123

Part. 50D, RE: The industrial plan is designated as Pollution Point Source which its emission

must be controlled.
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http://www.pcd.go.th/count/lawdl.cfm?FileName=2_67_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_68_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_68_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_68_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87

@— B BIBHESESE (Ambient Air Standard in General Atmosphere)

PELILIEIZ DN TIE, ERE I L 0 SEHIRRI 72 0 OHEH ERRMEDNE SO BT 5,
ZIE. —BbiRkFE (CO) 12O\ TIL, 1 K72 v 12 30ppm (34.2 mg/m3) % il L7220
Z & 8EEflH 7=V 12 9ppm(10.26 mg/m3) & HiE L7\ 2 & EIRENED STV D,

ERME E¥iE B HHFR
Pollutants Average Standard Source

1 hr. Not exceed 30 ppm. (34.2 mg/ma)

1. Carbon monoxide (CO) 5 1
8 hr. Not exceed 9 ppm. (10.26 mg/m°)

. o 1hr. Not exceed 0.17 ppm. (0.32 mg/m°)

2. Nitrogen Dioxide (NO;) 5 1,3,4
1year Not exceed 0.03 ppm. (0.057 mg/m°)
1 hr. Not exceed 0.10 ppm. (0.20 m /m3

3. Ozone (03) ppm. | & 3 ) 1,3
8 hr. Not exceed 0.07 ppm.(0.14 mg/m°~)
1vyear Not exceed 0.04 ppm. (0.10 mg/m3)

4. Sulfur Dioxide (SO2) 24 hr. Not exceed 0.12 ppm.(0.30 mg/m3) 1,2
1 hr. Not exceed 0.3 ppm.(780 pg/m3)

5. Lead (Pb) 1 month Not exceed 1.5 pg/m3 1
24 hr. Not exceed 0.33 mg/m3

6. TSP

. 1 year Not exceed 0.10 mg/m3

(Particulate Matter @ < 100 1,2

um )

7. PM-10 24 hr. Not exceed 0.12 mg/m3

(Particulate Matter @ < 10 1 year Not exceed 0.05 mg/m3 1,2

um )

8.PM-2.5 24 hr. Not exceed 0.05 mg/m3

(Particulate Matter @ < 2.5 1 year Not exceed 0.025 mg/m3 5

um )

GE)

1. Short term average standard (1, 8 and 24 hrs.)is to prevent acute effect on for human health
2. Long term average standard (1 month and 1 year ) is to prevent long term or chronic effect on

human health

(HFT)

1. Notification of National Environmental Board No. 10, B.E 2538 (1995) under the Enhancement

and Conservation of National Environmental Quality Act B.E.2535 (1992), published in the Royal
Government Gazette No. 112 Part 52 dated May 25, B.E.2538 (1995)

2. Notification of National Environmental Board No. 24, B.E. 2547 (2004) under the Enhancement

and Conservation of National Environmental Quality Act B.E.2535 (1992), published in the Royal
Government Gazette No. 121 Special Part 104 D dated September 22, B.E.2547 (2004)

27


http://www.pcd.go.th/count/lawdl.cfm?FileName=2_51_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87

Notification of National Environmental Board No. 28, B.E 2550 (2007) under the Enhancement

and Conservation of National Environmental Quality Act B.E.2535 (1992), published in the Royal
Government Gazette No. 124 Part 58 dated May 14, B.E.2550 (2007)

Notification of National Environmental Board No. 33, B.E 2552 (2009) under the Enhancement

and Conservation of National Environmental Quality Act B.E.2535 (1992), published in the Royal
Government Gazette No. 126 Part 114 dated August 14, B.E.2552 (2009)

Notification of National Environmental Board No. 36, B.E 2553 (2010) under the Enhancement
and Conservation of National Environmental Quality Act B.E.2535 (1992), published in the Royal
Government Gazette No. 127 Part 37 dated March 24, B.E.2553 (2010)

—BMTBRETICE TS 1FRHI=Y D EEmEORE
(Sulfur Dioxide Standard in Ambient Air in 1 hour)

Pollutant Concentration/time/area Standard value

Sulfur Dioxide (SO,) 1 hr./area Not exceed0.30 ppm

(780 pg/m°)

(HFT)

1.

Notification of National Environmental Board No. 12 (1995) under the Enhancement and

Conservation of National Environmental Quality Act B.E.2535 (1992) published in the Royal

Government Gazette No. 112 Special Part 27 D dated July 13, B.E.2538 (1995)

Notification of National Environmental Board No. 21 (2001) under the Enhancement and

Conservation of National Environmental Quality Act B.E.2535 (1992) published in the Royal

Government Gazette No. 118 Special Part 39D dated April 30, B.E.2544 (2001)

FROERIMEAMIESY (vocs) ITxd HEHE
(Volatile Organic Compounds (VOCs) Standard in Ambient Air in 1 year)
Pollutants Standard
1. Benzene Not exceed 1.7 ug/m3
2. Vinyl Chloride Not exceed 10 pug/m?
3. 1,2 - Dichloroethane Not exceed 0.4 ug/m3
4. Trichloroethylene Not exceed 23 pug/m?
5. Dichloromethane Not exceed 22 pug/m?
6. 1,2 - Dichloropropane Not exceed 4 ug/m?*
7. Tetrachloroethylene Not exceed 200 pg/m?
8. Chloroform Not exceed 0.43 pg/m>
9. 1,3 - Butadiene Not exceed 0.33 ug/m3

GE) 1. one year Volatile Organic Compounds (VOCs) in Ambient Air is determined from the

Arithemetic Mean of VOCs analysis from continuously 24 hour ambient air sampling (at least
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http://www.pcd.go.th/count/lawdl.cfm?FileName=2_99_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_37_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_37_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
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once a month)

2. In case of the collected ambient air sample(s) was unable to be analyzed, the new sampling

and analysis must be done within 30 days from the previous sampling date.

3. Reference Condition is 25 degree Celsius at 1 atm or 760 mmHg

(HHFT) Notification of National Environmental Board No. 30, B.E 2550 (2007) under the Enhancement

and Conservation of National Environmental Quality Act B.E.2535 (1992), published in the Royal

Government Gazette No. 124 Part 143 dated September 14, B.E.2550 (2007)

18 (24B) (28115 vocs DEREE
(Surveillance Standard for Volatile Organic Compounds (VOCs) in Ambient Air in 24 hrs.)
Pollutants Standard
1. Acetaldehyde Not exceed 860 pg/m’
2. Acrylonitrile Not exceed 10 ug/m3
3. Benzene Not exceed 7.6 ug/m3
4. Benzyl Chloride Not exceed 12 ug/m3
5. 1,3-Butadiene Not exceed 5.3 ug/m3
6. Bromomethane) Not exceed 190 pg/m’
7. Carbon Tetrachloride Not exceed 150 pg/m’
8. Chloroform Not exceed 57 ug/m’
9. 1,2-Dibromoethane Not exceed 370 ug/m3
10. 1,4-Dichlorobenzene Not exceed 1100 ug/m3
11. 1,2-Dichloroethane Not exceed 48 ug/m3
12. Dichloromethane Not exceed 210 pg/m’
13. 1,2-Dichloropropane Not exceed 82 ug/m3
14. 1,4-Dioxane Not exceed 860 pg/m’
15. 2-Propenal/acrolein Not exceed 0.55 pug/m’
16. Tetrachloroethylene Not exceed 400 ug/m3
17.1,1,2,2-Tetrachloroethane Not exceed 83 ug/m3
18. Trichloroethylene Not exceed 130 pg/m’
19. Vinyl Chloride Not exceed 20 pug/m’

(HFT) Adapted from

Notification of the Pollution Control Department, RE: Surveillance Standard for Volatile

Organic Compounds in Ambient Air in 24 hours.

FREOZEBIERE (cs2) DHHESE
(Carbon Disulfide Standard in Ambient Air in 1 year)

Pollutants

Standard

Carbon Disulfide (CS2)

Not exceed 180 pg/m’

(HFr) Adapted from

Notification of the Pollution Control Department (B.E. 2555), RE: Carbon Disulfide Standard

29



http://www.pcd.go.th/count/lawdl.cfm?FileName=2_78_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_89_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=2_89_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://www.pcd.go.th/count/lawdl.cfm?FileName=6_55_air.pdf&BookName=%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%A1%E0%B8%A5%E0%B8%9E%E0%B8%B4%E0%B8%A9%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87

for Volatile Organic Compounds in Ambient Air, under the Enhancement and Conservation of
National Environmental Quality Act B.E. 2535 (1992), published in the Royal Government
Gazette No. 129 Special Part 92D, dated 11 June B.E. 2550 (2007).
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@IHOT LMt 5l S h BHkREEE

TR0 TR O DFEKIZOW T, KEFRIEIC LD | FRESHIT HIENED BTV
E)o

ITHPI XA SHH S h kR EESE

(Quality Standard of Waste water from Industrial factory and Industrial Estate)

KEHEE FHYE SMT
Water Quality Index Standard Analysis Method
1. pH value 5.5-9.0 pH Meter

2. TDS or Total Dissolved Solids
value

e Not more than 3,000 mg/I
depending on receiving
water or type of industry as
agreed by the PCC, but not
exceed 5,000 mg/I.

e Not more than 5,000 mg/I
exceed TDS of receiving
water having a salinity of
more than 2,000 mg/l or
TDS of sea if discharge to

sea.

Evaporate at 103-105°C for
1 hour

3. Suspended Solids

Not exceed 50 mg/| depending
on receiving water or type of
industry or wastewater
treatment system as agreed by
the PCC, but not exceed 150

mg/I

Glass Fiber Filter Disc)

4. Temperature

Not exceed 40°C

Using a thermometer to
measure while collecting

water sample

5. Color or Odor Not abhorrent n/a

6. Sulfide as H2S Not exceed 1.0 mg/| Titrate

7. Cyanide as HCN Not exceed 0.2 mg/| Distill and follow by the
Pyridine  Barbituric Acid
method

8. Fat, Oil and Grease

Not exceed 5.0 mg/| depending
of receiving water or type of
industry as agreed by the PCC,
but not exceed 15.0 mg/I

Extract with solvent, then
separates to  measure

weight of oils and fats

9. Formaldehyde

Not exceed 1.0 mg/|

Spectrophotometry

10. Phenols

Not exceed 1.0 mg/|

Distill and follow by the

4-Aminoantipyrine
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11. Free Chlorine

Not exceed 1.0 mg/|

Lodometric Method

12. Pesticide Not detectable using specified | Gas-Chromatography
method
13. Biochemical Oxygen | Not exceed 20 mg/l depending | Azide Modification at

Demand : BOD value of 5 days
at 20°C

on receiving water or type of
industry as agreed by the PCC,
but not exceed 60 mg/I

20°C for 5 days

14. TKN or Total Kjeldahl | Not exceed 100 mg/l depending | Kjeldahl
Nitrogen value on receiving water or type of
industry as agreed by the PCC,
but not exceed 200 mg/|
15. Chemical Oxygen Demand : | Not exceed 120 mg/l depending | Potassium Dichromate
COD value on receiving water of the type | Digestion

of industry as agreed by the
PCC, but not exceed 400 mg/!

16. Heavy Metal

1. Zinc (Zn)

Not exceed 5.0 mg/|

2. Hexavalent Chromium

Not exceed 0.25 mg/I

3.Trivalent Chromium

Not exceed 0.75 mg/I

4. Copper (Cu)

Not exceed 2.0 mg/I

5.Cadmium (Cd)

Not exceed 0.03 mg/I

6. Barium (Ba)

Not exceed 1.0 mg/I

7. Lead (Pb)

Not exceed 0.2 mg/|

8. Nickel (Ni)

Not exceed 1.0 mg/I

9. Manganese (Mn)

Not exceed 5.0 mg/|

Atomic Absorption
Spectro Photometry
method, type Direct
Aspiration or Plasma
Emission Spectroscopy
method, type Inductively
Coupled Plama : ICP

10. Arsenic (As)

Not exceed 0.25 mg/I

11. Selenium (Se)

Not exceed 0.02 mg/I

Atomic Absorption
Spectrophotometry
method, type Hydride
Generation, or Plasma
Emission Spectroscopy
method, type Inductively
Coupled Plasma : ICP

12. Mercury (Hg)

Not exceed 0.005 mg/I

Atomic Absorption Cold
Vapour Techique

(HFT)

Notification of the Ministry of Science Technology and Environment, No. 3 (B.E. 2539), RE:

Effluent control standards for the wastewater generated from industrial factory and

industrial estate, published in the Royal Government Gazette No. 113, Part 13D, dated 13

February B.E. 2539 (1996).
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A. Determining the standards for effluent from industrial factory and industrial estate

sources

1. Allow the industrial factory Group 2 and Group 3 to effluent discharge the wastewater

with BOD not exceed 60 ml/l. The industrial factory Group 2 and Group 3 are described as

follows:

Animal finishing factory, excluded aquatic animal finishing under category 4(1)
Starch factory under category 9(2).

Food from starch factory that produce one kind of product or many under
category 10

Animal food factory that produce one kind of product or many under category
15

Textile, yarn or fiber factory, excluded Asbestos that produce one kind of
product or many under category 22

Tanning factory under category 29

Pulp and paper factory that produce one kind of product or many under
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2.

category 38

o Chemical factory, excluded fertilizer that produce one kind of product or many
under category 42

o Pharmaceutical factory that produce one kind of product or many under
category 46

o Cold storage under category 92

Within 1 year from the date that the Notification of the MOSTE, No. 4 (B.E. 2539) is
enforced, the industrial factory Group 2 and Group 3 according to the Annex of the
mentioned notification can effluent discharge the wastewater with TKN not exceed 100

ml/l, except the industrial factory under Clause 3.

Within 2 years from the date that the Notification of the MOSTE, No. 4 (B.E. 2539) is
enforced, the industrial factory Group 2 and Group 3 as specified below must effluent

discharge the wastewater with TKN not exceed 200 ml/I.

o Food seasoning or ingredients factory that produce food flavor or color under
category 13(2)
o Animal food factory that produce mixed animal food or instant food for animal

feeding under category 15(1)

4. The industrial factory Group 2 and Group 3 as specified below are allowed to effluent

discharge the wastewater with COD not exceed 400 ml/I.

o Food seasoning or ingredients factory that produce food flavor or color under
category 13(2)

o Animal food factory that produce mixed animal food or instant food for animal
feeding under category 15(1)

o Textile, yarn or fiber factory, excluded Asbestos that produce one kind of
product or many under category 22

o Tanning factory under category 29

o Pulp and paper factory that produce one kind of product or many under

category 38

Source:The Notification of the Pollution Control Committee, RE: Determining the industrial

factory type that allowed to effluent discharge by applying different standards from the

standards as specified in the Notification of the Ministry of Science Technology and

Environment, No. 3 (B.E. 2539), RE: Standards for effluent from industrial factory and industrial

estate sources, dated 20 August B.E. 2539 (1996), published in the Royal Government Gazette
No. 113, Part 75D, dated 13 September B.E. 2539 (1996)
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B. Effluent sampling methods, the frequency and period to store samples of the industrial
factory and industrial estate.

1. Collect samples at the point of effluent discharge to public water resource or the

surroundings outside the industrial factory or industrial estate location. Collect samples

from all discharged points if there are more than one effluent discharging points.

2. Methods to store samples, the frequency and period to store effluent samples are as

follows:

o Todo 1time grab sampling for the industrial factory Group 2 and Group 3.
o To do 4 times composite sampling for the industrial estate, during each time

collecting 500 ml every 2 hours continuously.

Source: The Notification of the Pollution Control Committee, RE: Effluent sampling methods,

the frequency and period to store samples of the industrial factory and industrial estate, dated
28 October B.E. 2539 (1996), published in the Royal Government Gazette No. 113, Part 91D,
dated 12 September B.E. 2539 (1996).
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FERIC, A4, ~ L= T k5l LT, EfE= v 7 /VBEIR ORI L UBER D b R
ARE/R =L (Ni) OBEOHEFH ZEM L7-, R L7=koic, Eif= v b - & TI3E
ER= TNDo>E EFIGD T 0 ARRR L7280, U A BOEBENUIRIADT, = 7o
HZ EATRER & LT,

EioH o> &A=y r WVIBEEOHFHIEEMR =y r VO r—A L[FRE L. =y 7L
SERERICEDLEM= TND o> EDRNIG, Do TFEMROREE, F7-NBI, Hlgh o s
MO GDP HIE%, BEfFOT — X2 F 2 L, MNBI, HUsHIOEM = v 7 VR DR
B, Sy TNV KROUNT D0 AOEIRT Y v ERER LTz, 72RO AR, BIART
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ITONIZRIIRST2T 7 FR=FFEENP DI AT VT LR EOBEBENEINTE 5 Z &N
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OB TND o XFEEHF L . ENOORREE S LI H A OBEM= > 7 VB
BEOHEI A I LT, # A RIROMEM= v 7 VBRI O3 A &I, 2015 412134 14,700kL
T, 2020 412134 18,500kL F THEINT 5 & HEFF STz,

Z A OISR B = > 7 VEER EOHEFHHER A LU TR Lo, REEO R TH 5
73— RMNET L kD 2015 FEOBERIE A REIT, £ 5,200kL & HEFF S e, ZHuE
XA ENTROERBEERENSZ W, 5% L7 3 —RBE2hoc, TEAEEERNEMNT S ER
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BER B OHEFT & Tl LTz, ¥ A RAROEM= v 7 VB DI A Ri3, 2015 412134 28,700kL
T, 2020 12138 33,600kL F CTHIINT % & HEFF Sz,

Z A DU B = 7 /VEER R DOHEFHRE R 2 LA TR Lo, K E O Rk Th 5 7
39— EBET 2 P 2015 O FERFEEREIL, K 9,500kL & HERF S ALz, AU
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£ THIN S LHERFS LTz,
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(5) RBEDRAERVREBRKAZE HEe7) o JTHE)

LRI RTH A EHBRMEEICH LT T U T 270 0 o X O EREOFE IR LR

D7t A, o EBEIROFREE « LPLIRIIZOWTORBEHRE AF LTz,

B

S ER UEEHE

20154F
10H29H

NEXAS ELECHEMIC CO., LTD.
HA T aZYRBCTEEM= rVD-E52FE L TWD LGEFRL. =y
Ho XPERDIAEREEEZ LTV T LTz,

B.S. Kamiya Co., Ltd.

A T aBVRTHER= > rVDo &, EffFifhD > &, BFHA= 71D
SE Do ZTEEML TWDLIBEHML, =y 7o ZFEREFEDIRRAEEREE
er U r L,

ZDIEN, =T NS ETREROY TNV EAF LI,

10H30H

KONSEI (THAILAND) CO., LTD.
AA~Far7VRCEEMR=y TN OoZLE ML TWDTHEZHML, =7
o XFEROBELEEEE TV T LT,

ZDIED, =T NND S XRIEOY TV EAFEL,

TEIKURO (THAILAND) Co., Ltd
A FxFz2rPFFRTI/ B Lo & 2EfML T D THZHH L, 0 - SBEE
DIFFEREFELZ T ) T LT,

11H25H

Thai Airways International

MZEREA L T T AO—E L LTEED > X 2ToTWD TEFM L, BERE W
ATy VEOREEREE T Y T LT,

ZDE», Do ZTARAT IOV T NVEAF L,

11H26H

TEIKURO (THAILAND) Co., Ltd
Do FREBRMEOAT v VEHOWERREZ R T D720, BEe TV 7 EiTo7,

Ya Thai Chemical CO., LTD.

BA T X T2 P FARTERESRD -, D&, 7LD THELFEMELT
WD IED, B - BEER= v VD o AT RO ERE - FE A FElE LT D L
EERL, Do XFEROMEERESES T U T LTz,

11H27H

STAM HIKIFUNE CO., LTD.
HA - FarTVRTEM - WER=y I LDox, JuldoX, L% E
L TWB THEFIRI L, Ho IBEROMBERESEZ TV 7 LT,

TOHO MEKKI (THAILAND) CO., LTD.
HA+FarZVRTHND-E, Junbbox, EEM=vrLbox (2720
PIES DR TENR) ZEML T THEFRIL, o XBEROLHERESEZ L T
DI/ O

12H15H

B.S. Kamiya Co., Ltd.
Fafi. o EPERAIRICH T 2 B =— KON\ Te T U V& To T,

12H16H

THAT MEKKI CO., LTD
HA - FarTVRTHRER= TN DX &D-E, NI VT LD X 2 EN
LTWD THEZML, O SFEROUHEREZ LTV T LT,

12H17H

THAT SANMET CO., LTD.
Wo &« RIAABBEEM 2 M0 P 5 Mt & A ENTO®H > EIERKOEG O
RIL, BB ORBUCSOWT R T Y T EAT o7,

12H18H

OKUNO-AUROMEX (THATLAND) Co., LTD.
W o XM OB, Z A ERNTOD - ZIRIEOES I ORI, FEHRALEL ORI
SNWTEeT Y T EToT,

Gildaon (Thailand)CO., LTD.
BAREA, FEARBAG A O BRI LA % #iE, ¥ 1 BN TORILEF OEG| O
R, BERALE ORI SO\ T e T U v 7 &{To 72,
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Bighe 7 ) ZHETEONEREALTICE T Y o ZHARNIZIERET 5,

D> =EBREDRERRE

BHTI T TCNDDIF =y T NVEEBfRD > X, Ho X YITHDD, =L 7 hr=
g AE VB —DT % 7 NETHDH, HDD OAERITH 20~30 THIH, =
VTV o ZUIROTEE EIX 30 b A TR O = v 7 /VIREE IR 5.8g/L (NEXAS
ELECHEMIC),

BT TN D D> T OFMHIL, WMEM=v 7 LDoX (U VREIT 8~10%) .,
EFEdEh D - & BEIN= v TV o X FOMIZHD S EZ DT A U HRA, e
D= r VKR DM EEIZ 10~12 b /A TH D, IWROME EOLRITEM - BE
fR=1:9, = 7)o ERND = 7 )VIREITK 5.6¢/L, > & XFGIXFITE 1
RO, HENEH KOS 7 OEMTH D, BT FIZH AP, Fa 7 VR 7
—VROBEMTITHAL TS (B.S. Kamiya),

HENH Y L — X MO BER = 7 VDo X EIToTND, = v 7L o IR OTH
BEIL, 3 FEEO= vy FNVIRKES 4 PUIAER LTS, =7 Lo EERN
DOIRLFEIL 6 g/L 2 (KONSED

WEMR= T NS E X2 T3 X — A (NiJEE : 759/l PEE 8%,
F YU HAT), EiE= o X LA X2 8 (Ni 2 - 200~300 g/L), H-o X
KGR E LTI A 7, AVER B EEETS (SIAM HIKIFUNE)

ER= v TNV ZIFFIERR LV, = 7 /VRE 6.7g/L. U VIR 7% THR%E,
100L/Batch C 3~4 % — i ] (TOHO MEKKI),

BIHPTHOTWDEDITIEM = TN DX, &GO X, NI VT LDHX, Do X
KW 1% HDD 40%, HEVEERS (BFgk) 20%., FEMR 40%, MEEfE— > 7 Lh > & D
FEFEIL NI : 5g/L, P : 35~40g/L (THAI MEKKI),

Q- EIHIZHITIERZFLETOLR

o & Fut X (BRGNS, BRUEV, KIEE) O HTL 2BEIKITONE £ & oIz st
ZLTWD, < Rolc=y o TR (0o ZHOWHKR) 134 LT Z OFERK
ICINZ THIREAT > TN D, Do & TR S H D FERAHEIT TN T PH 23R L,
RUHEET VI =T A (PAC) Z#I1x CEABEDILBALIE AT - 121212 TEM O
L iER 1ICk B D, (NEXAS ELECHEMIC)

THPOHTL 2BRIT, =v 7 VdoXFER (Do XHEOBEK, V7 VATF),
=y NS D A FFER (0o ZHEOFERR) . B - TV D BEIR (P LR CH
BB D 3O TN, TRENDOFERZ — R LTz 9 2T, TEMMOBE
AP L TS, —IRAFIZE VTS A AT vV —Fd=v TV aE56T 5
bOLZOMOESBE GO 2 FEH (B.S. Kamiya)

= ndoXFER (F< oo SOER) 1 THNTOREIIITHOT, KK
D F FINBIZOELZ ZFE, e TR DD, 70 U BERIZ THN CRIIESE (G
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A ZMAT—WIAERZ U, FAE LTSI 7 AV E—T VAEZNTTAT v
= L CHMEBICALER 2 56 (KONSED

BERIRE 2 v 71X 4 FliFE, 10t % > 7 sk, fHBR(L+L), 10t X oo - TV U R,
AR, 6t %> 7 : =w VR, 6t X7 7k (SIAMHIKIFUNE),

CH-ETEK (DH>TERAT YY) OREKR

BEWR O F B3 800 milday, AT v VOFRARIL, EIE 2 3 IEHIML TE Y

10 hIH T, LENEK 8 R /A Thotz (74 Z—F L A%EE), (NEXAS

ELECHEMIC)

3ODFEKMED T A L INHHTL HAT v VHEET 12~14 bUIA, =y udho

SRR ETPRUE L THTL DA T v VOMAITEOEGE L TWDA, OOk E,

= v VOGN 10%IZ5 7= 72\ (B.S. Kamiya) ,

=N o XBEROFEERILS6 NATHD, EEENSEIILS MTHRE
(KONSEI),

WLZEREA T T AT ORBERBREDOBRIZEENR (=~ 71 :2000ppm, #i : 2500ppm,

figh - 5000ppm) 3% (Thai Airways) ,

ALK BB = > VLT 220 A (SIAM HIKIFUNE)

=y b o XBERORAERIT 16~18 A, AT v VIX 5~8 VA R4, Z OfthFIEE
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(1) EkHE

Bl S— N —fEfli 3 & O AR FEICT iR, 72X A BHORBUTE Uz Hf
D BAR L 24T 9 728, 2016 4F 2 7 3 HiC/\v a7 # CHMAIBIGRE L 0ARY —27 >
a2 v T EBE LT, XA OBEEVATEIZER T DRED—2 & LT, HREBUF OB T
REWVWEWIFEDRH DL Z LD, I%%W%EOBEE%ﬁfﬁ%N%ELT%%L\i
TEEmONBREZRE L TS EE2E L C MBI FREENAL—RICERT 2 X 572
JEEFEE T T, F7-, BLHIFHEIC %mf%t7)/7ﬁ§®7f4ybfy\%%@E’
DN TH BB G DEFENIR THLZ b U —7 v a vy 7 ORRfEL 8 U CHA
~O W EFE BT o7,

B DR - B AR = 7 )V D > Z FEIR O A BRI MERIZ B3 2 T RASHR D12,
MEEHECEHE, - USRI M T 7o i, R, R U YA Zovalieth, Z A EN
WAOERZ Y TIR, HAM & O RENME/R 12OV THRIA < BRAABZIT - 12,

(2) FAEABRUVERRHEIE
BAfE HE | SRk 28422 H3 H (k) 13 :30~16: 30

BAMEISAT | Jasmine City Hotel (2% 2 X 3T 4 AT /L)

2 SUKHUMVIT 23, KLONGTOEY-NUE, WATTANA, BANGKOK

SAKURA /L—2A (L7ua7)

T g | RIS, Alliance Environment Conservation Co.,Ltd.
SINE | 404 (BIGIR, K%, BEEMNI Do SN TEE (EM NI - X BER

[ . gD > &L (Pd BEERIENR) )

(A Register and Project Opening).

01:00 to 01:30 hrs. Registration.
01:30 to 01:40 hrs. Opening Ceremony by Mr. Prasong Nilbunchong
Deputy Director of the Department of Industrial Promotion.
01:40 to 01:50 hrs., Was honored by Mr.Kotaro Shimizu.
Representatives from Mitsubishi UFJ Research and Consulting Japan.
01:50 to 02:00 hrs. Recommended the implementation of a project in Japan (Japan Desk).
The advisory boards Mr.Kiyoshi Murakami, Japan.
02:00 to 02:05 hrs., Thanked the Mr.Shinichiro Kawagoe.

Representative Office in Bangkok Local governments, Fukuoka
Prefecture. Japan
02:05 to 02:10 hrs. Souvenir / Photo.
02:10 to 02:50 hrs. Introducing project "Recycling Business of Precious Metals
Remaining  Plating Waste
Water in Thailand".
By Otani Chemical Industry Co., Ltd.
- Mr.Katsumi Otani
- Mr.Tsuyoshi Kibe

02.50 to 03:00 hrs. The question - Answer.

03:00 to 03:15 hrs. Rooms snacks (Coffee Break).(During the workshop).

03:15 to 04:20 hrs. Start Workshop (Workshop).

04:20 to 04:30 hrs. Expressed his gratitude to the participants and the completed work.
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BAE{E N E 0 14,480 14,480 14,480 14,480 14,480 0 0 0 0 0
EERE A DM
SEAB DI 0 A 9,163 A 7.464 A 7,565 A 7,667 A 7768] A 10766] A 10766] A 10766] A 10.766] A 10,766
EECF 0 51,131 44,336 44,742 45,147 45,553 43,062 43,062 43,062 43,062 43,062
A 72,400
S B A 72,400 0 0 0 0 0 0 0 0 0 0
BEXE
BALIZEDINA 72.400
EASREIZLEZZH A 14480 A 14480 A 14480 A 14480 A 14,480 0 0 0 0 0
(BA 7% 59 £ ACF 72,400 A 14480 A 14480] A 14480[ A 14,480 A 14480 0 0 0 0 0
BEE&RURSRIEMDEE 0 36,651 29,856 30,262 30,667 31,073 43,062 43,062 43,062 43,062 43,062
FOF (B2 H 3 x (1-F =) +iR{HEF -+ ECF) A 72,400 53,158 45,958 45,958 45,958 45,958 43,062 43,062 43,062 43,062 43,062
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WA FERWEE (B FH)

Bk 42 5 WESNBHERR (v 7 LO>ERBLEFHH DA —R)

BEE 148 2% H 3&EH 45 H 5% H 64 H PEE] 8% H 9EH 105 H
FLEE(FA) 73,176 73,176 73,176 73,176 73,176 73,176 73,176 73,176 73,176 73,176
TKERIE=v7 )L (BE&R) 14,850 14,850 14,850 14,850 14,850 14,850 14,850 14,850 14,850 14,850
UBEAILITY L 19,926 19,926 19,926 19,926 19,926 19,926 19,926 19,926 19,926 19,926
B ATV NEF 38,400 38,400 38,400 38,400 38,400 38,400 38,400 38,400 38,400 38,400
SIS IR 1E (FA) 44,028 53,028 53,028 53,028 53,028 38,548 38,548 38,548 38,548 38,548
MRE 25,500 25,500 25,500 25,500 25,500 25,500 25,500 25,500 25,500 25,500
FBE 2,298 2,298 2,298 2,298 2,298 2,298 2,298 2,298 2,298 2,298
BE 16,230 25,230 25,230 25,230 25,230 10,750 10,750 10,750 10,750 10,750
A—T4)T4 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750
B {EENE 14,480 14,480 14,480 14,480 14,480
% 0 9,000 9.000 9.000 9,000 9.000 9,000 9.000 9.000 9,000
xF 20,148 20,148 20,148 20,148 20,148 34,628 34,628 34,628 34,628 34,628
F= 20,148 20,148 20,148 20,148 20,148 34,628 34,628 34,628 34,628 34,628
= LASER
= EASSF]) 2,534 2,027 1,520 1,014 507 0 0 0 0 0
f 26,614 18,121 18,627 19,134 19,641 34,628 34,628 34,628 34,628 34,628
4571 R 4%
% 738
gﬁlé“gnigﬂﬂﬁ 26,614 18,121 18,627 19,134 19,641 34,628 34,628 34,628 34,628 34,628
EAE 5323 3624 3.725 3827 3.928 6.926 6.926 6,926 6.926 6,926
ﬁglzﬁéﬂmﬂﬁ 21,291 14,496 14,902 15,307 15,713 27,702 27,702 27,702 27,702 27,702
MCFETE (Hify: FH)
BEE 145 H 2% H RE:E] 4FH 5% H 6 H 1%£8 8 H 9FH 1058
i 5| = Ril Fll 2% 0 26,614 18,121 18,627 19,134 19.641 34,628 34,628 34,628 34,628 34,628
TS S 0 14,480 14,480 14,480 14,480 14,480 0 0 0 0 0
EEREADEM
SEAB DTN 0 A 5323 A 3624 A 3725 A 3827 A 3928 A 6.926 A 6,926 A 6.926 A 6,926 A 6,926
CF 0 35,771 28,976 29,382 29,787 30,193 27,702 27,702 27,702 27,702 27,702
BISLDZH A 72.400
KK BULA
5 5Bk ACF A 72,400 0 0 0 0 0 0 0 0 0 0
EARE
| BALITEBIRA 72,400
EASIRFICEDZH A 14480] A 14480 A 14480] A 14480 A 14,480 0 0 0 0 0
(BA 9558 & 5CF 72.400] A 14480 A 14480] A 14480] A 14,480 A 14.480 0 0 0 0 0
AE RS 0 21,291 14,496 14,902 15,307 15,713 27,702 27,702 27,702 27,702 27,702
FOF (B & F 3 x (1— + +3% & CF) A 72,400 37,798 30,598 30,598 30,598 30,598 27,702 27,702 27,702 27,702 27,702
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WA FERFEE (B FH)

Bk 43 5 WESNBHERR (v 7 LH > ETRBLEFHBEM S —R)

2016%EE | 20174 | 20184 [ 20194 [ 2020 | 20214 | 20224 | 20234 [E | 20244EE [ 2025%FE | 20265%E
[ B&ES 158 2% H 3%H 458 54 H 6% H JEE] 8% H 9% H 105 H
FEE(FA) 53,868 53,868 53,868 53,868 53,868 53,868 53,868 53,868 53,868 53,868
KEEIE =4 U (N 5 14,742 14,742 14,742 14,742 14,742 14,742 14,742 14,742 14,742 14,742
YAV L 19,926 19,926 19,926 19,926 19,926 19,926 19,926 19,926 19,926 19,926
Bk, RSy MBFHH 19,200 19,200 19,200 19,200 19,200 19,200 19,200 19,200 19,200 19,200
SLERE(FA) 44,028 53,028 53,028 53,028 53,028 38,548 38,548 38,548 38,548 38,548
MEE 25,500 25,500 25,500 25,500 25,500 25,500 25,500 25,500 25,500 25,500
FBE 2,298 2,298 2,298 2,298 2,298 2,298 2,298 2,298 2,298 2,298
BE 16,230 25,230 25,230 25,230 25,230 10,750 10,750 10,750 10,750 10,750
aA—T4)T4 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750
B {EENE 14,480 14,480 14,480 14,480 14,480
EEE 0 9,000 9.000 9.000 9,000 9.000 9,000 9.000 9.000 9,000
xF 9,840 840 840 840 840 15,320 15,320 15,320 15,320 15,320
F= 9,840 840 840 840 840 15,320 15,320 15,320 15,320 15,320
EE LI
EENEREALEF) 2,534 2,027 1,520 1,014 507 0 0 0 0 0
i F 7,306 A 1,187 A 681 A 174 333 15,320 15,320 15,320 15,320 15,320
[ERIEE:
L 735
| 2= i 1] 4 7,306 A 1,187 A 681 A 174 333 15,320 15,320 15,320 15,320 15,320
AT 1,461 A 237 A 136 A 35 67 3,064 3,064 3,064 3,064 3,064
5,845 A 950 A 544 A 139 266 12,256 12,256 12,256 12,256 12,256
MCFEHE (B4 FHM)
[ 20165 E 20175 E 20185F & 20195 20204 F 20215 20225 20234 F 20245 E 20254 & 20264FE
| ®BE= 158 2% H 3%H 458 54 H 65 H JEE] 8% H 9% H 105 H
5| ZHIFIAE 0 7.306 A 1,187 A 681 A 174 333 15,320 15,320 15,320 15,320 15,320
BE{E A 0 14,480 14,480 14,480 14,480 14,480 0 0 0 0 0
| BEE AN
SEARRD ALY 0 A 1,461 237 136 35 A 67 A 3,064 A 3,064 A 3,064 A 3,064 A 3,064
EE 0 20,325 13,530 13,936 14,341 14,746 12,256 12,256 12,256 12,256 12,256
| EEEEREFICLEXH A 72,400
EE &I KBIRA
% % B 5CF A 72,400 0 0 0 0 0 0 0 0 0 0
EAXRE
BALIZEDIRA 72.400
EASREIZLEZZH A 14480 A 14480] A 14480 A 14480 A 14,480 0 0 0 0 0
\BA 58I = ACF 72.400] A 14480 A 14480] A 14480[ A 14,480 A 14480 0 0 0 0 0
RS URERSEHOIE | 0 5,845 A 950 A 544 A 139 266 12,256 12,256 12,256 12,256 12,256
[FCF (B EF 4§ x (1-FX) +RIAHEE+BECF) A 72,400 22,352 15,152 15,152 15,152 15,152 12,256 12,256 12,256 12,256 12,256

75




6. 2 IRIERATHIBZNR

o X BEROEIULATRE B OREFH 2 FEhts L 7= %I Gt H (v L— 7, #A) 12815 5 EPENL
ATy EbLEIL, =y, NIV TAD 2OV TERENESNRZRE LT,
EZ2IE LR, AFETRINEND = 7L, RT DT LN, S HROER A & X ik
2 % &5 2 AR B ORISR AT AL B AR T S D =R VX — OV T AU E S IR = F
TADPHEZFE L, BREUEDIR S L,

(1) BeAeE

M=y 1 t, XTIV t & LT,

(2) N5 (DHESR)

g7 u 2 L LT, VBSNEDSHPE AT OV T, B ToREL - ikt . RisH. B4Rk
B, BRSO TENO = TNV RUONT VT LEG5 2 BE L, W7 a8 2T,
BB M OVEARKEBIC X » CEREZAPE L BIEM DT ) — KA T A ANPHRT D7 A
ZOTHERS R L EARHE OEHR TR CHE = > F V2 EINT 5 2 2 BE LT, N TV T A
NELND T A T4 - REFMEE L, BRIBEBRE-CRIBATLEE, S4B cHEsD
TARF— RO AU D IRFBLIR T A OHEH &L, HEZ W TEE L7z, JRESo
~T VT NAEANZONTIE, FICEOREEREOREAMELFICER LN bD L Lz,

76



HE 44 kETOER

4R SRTFLINHUE)
(INSUDL, =TIV
SASLE HiHE)
PN
v \3

S48 Ef BBk
Vi
SR~ DB
!

HREE A5

\’

(Z9TILDH)

1 t
|
I |
J—ERSAL 1 : i
|
AT L | :
NHVE) | | asERm || T !
QPN \} ! J | YRT LIS
|
|
|

DH) 1 K5oHLms
L
&k Z#UF JUY—F&arPiT 1 Z1ER

77



B 45 KEBEICETH2TAER(IFVOL)
FOFA—5—
Fr2YR

EE

~

iR

&k Z#UF JUY—F&ar VT 1 71ER

H& 46 REEICHTH2TOER (ZyHL)
T )LH-E=ER

| VRT L ISYLAY

(=viL)

Hh LR AL

1
1
1
1
1
1
NS 1
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1
1
1
1
1
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@) ARV T—REEDEZRS

[t 7 v+ 2]
A (Input) e - AEPE (Output)
SAPL A OB - # | @ FEJ: 3,190 (kWh) o B PEM R 2.54 (t)
E: N ;@f*ﬁﬁ/\@@m&b ® VUL 4.2 (L) %:@{Iﬁﬁé‘éﬁkﬂj%li\ %E@EE}ZE
BT LTH
SR AR | @ Wil 161 (L) TRy LR
® AHFEH:0.44 (L)
® CHjl: 164 (L)
® %k 2.0 (kg)
% (B Xika, b)
X=vwr, RogvyritEor
sz s
H4 B I ® 776,559 (kih) o ffbFEYEM R 5.84 (t)
® TV : 416 (L) e NI LAMHELE 1 (t)
(Y Ai/ﬁﬂ - 438 (L) X:ﬁa’%lﬁﬁé’%ﬁkhﬂ%li\ [ﬁjﬁéﬂlﬁﬂé
¥ (B% - Tika) NHEMELEZE, REDODRARIT
X/Q?‘:/‘\WL\@Z%@7DD'IZX TZKT%\L/T%‘:H:IIO %E%Jﬁt@iﬁﬁﬁﬁc L:j’s
F27 ) —RATA LHPDONNT T A
EHEREBEBICEH
Bk TR ® &/ 16,548 (kWh) o B R 9.62 (t)
® AFEJH ;187 (L) o MWE—=—v L :1 (t)
X (2% Uik a)
M= TV DHEDT at A

A

b) JLCA-LCAF—Z~_—2Z 20154 4|
c) BEFFOCHER K201 1—195935

[(KFEEIBTFLVYA 77k R]

ZZEUR] VY —F &2 P T o 7 TR 22 FE A0 4B & R B > AT ABAFEZEIHRD
TV BEREOTA T A I NLTEAA LR (LCA)

B (Input)

e« A€ (Output)

TG R

® T U FN—HFEHR 20,614 (kL)

® URAETEMERK ¢ 8.93 (1)

MNT VT A ETEMR O &
% 0.112¢/g (IHMER) & U THER
MERPONRT DT NRER
50ppm & L CHER,
MOBRICH WD R T OB
B 72 D IR LT,

® EJjiHEE ;139 (kWh)

® CHEjl: 379 (L)

KXk a IZBITFBRAT L - VA
7y AOBERIZHV D TRV

o E{birFEHEHE : 1.20 (t)

& NTTVUALMIA 1 (t)
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X—%h5B, ERYOEREL)

HEH LT,

a) Z#E U] VI —F &P NT ¢ 07 Pk 22 FEADSBRERDERUL S AT LABRAREEIIRD
FOBBEDT A THA I LT EAA L N (LCA) FH4]

FHEMERITTRDO LBV T, 2015 FOBRFEUE L, CO2 HIJH &K 487 t-CO2, =X
JL X —HIE 2N 3,662 G) &R 7=, 2020 45i21E CO2 BB 234 612 t-CO2, T %L
F—HIREDK 4,600 GIIZHET S & THEEND,

HE 47 BRUEDREOAEER (2015, 2020 FHH)

20154 20204F
CO2HI| 3= TR L X — CO2HI| B = T KL X —H
(t-C02) JE (GJ) (t-C02) M (G))
=y 487 3, 662 612 4,600
- 305 2,296 384 2, 885
2L —v7 182 1, 366 228 1,716
RI P h 0.03 0.3 0. 04 0.3
- 0.02 0.2 0. 02 0.2
<1l —37 0.01 0.1 0.01 0.1
G 487 3, 662 612 4, 600

(1) B ATRERE I E (RRE D 3E) NIEAHKOERZE XX 5 &5 2 BIRERE-CRISHHT
WL RS TN SN D TR X — KON Z U EE D IR R AT ADPEHEEFHE L2
(H2) NIV Y LOBREYWENRIL. O3 /LF— K02 PR HEAM 2 b & 1A
(E3) =y VDI HFA I VT rE AT, ZALXF—HEEB L0 LRFERHEIEE X2
Lo LTREAELE,
(&k) “#FEUF JUV—F &IV LT 4 v IRE
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6.3 HEMZRME

(1) TEHKLERH DRI

XA TIX 1992 4RI TEFREEREREE ) TTEE), THFKE), TTHHKEE) 2
TSI, 29 LIniEs - EOBESFIRIZ T = v 7 T 2 BUFEHIEFE 2 gL < 72> T
BY Do XEETRAETLIEGRESY U EABEKOEELIICONTHE=4Y Vil
DB ANZEZ@ CCHIL SN D TR H D, TDTD, = v 7L b o & BEK O AV % HEE
U E NG D OFEARC Y VIRHO U A7 KR S W 280 D AR RN T B
HCREMRAIZZ T AL B D ATREME DS 8 5,

FRIZ 2014 FEORE EFEEFECHRAIZHE LN TV DIERELSBICTLHNED | ¥
A BTl - EFER OB ELFER VT L +H2I0=2E L TR WAREEERH D Z & E T
o XPERFET BN TH O RBEMPREASIL TR WAREERH D Z &b AR
HNZ AN LD AR E W E TS, 72, XA BB T=y L - X BE
ROMPRIZEE U CUIRAEE D OB FER 2N T 5 Z BRI TH LB, ZhE T
W ST e TG HEREZRIN - VYA 7 VT 52 L TFREBIOmTHEmV T A R
i ) T D AREER B D,

ZDEN, XA TIEF X477 VINOFHREPEACIZT DIV, T 377 Y1 Eio
9 BT T EHARDOHBITL ZHET L TE Y Z OBEHIN B LT IET v 477 ¥ ) IFEIC
SLHIT D 80 o X PEZE S PEAKILEL O (L &R D S D ATEEMED E O,

(2) fEIRBERZEYDEIENIBHE - RERLDEDHIBRIE

2 A TIE, BRICMA TR UL 1992 4RI THEWEE) 22Ty, BEEESEE
DIGRITAEERETEY & LU CHEEOTRR A 26T 2 FEE DB IEICEIN A EITS 2 & 23
RLUTWD, L L BUR CITEF T HEEE DR ANEIEICAE L TWD7r—2A b 20 E BB,
AIRREFENBEH TR T IE X A BN E 25 HEREY OB EABEEIC L ERT 2 2
EMTEDLEEZLND,

F 7o F A TIEHRFEKEOERITAENER T FEIEY S L EFERY O T CHIR Z 58k 2
FHECENEHZ 9 & LTV DIE (BEEMRED FIT B0 EFiEAE<RES N TS Z
EHLBVWEERSTWND), FEEAEFEY Yo 7 VEFRNEEICHH LTS Z L2
LTHEY BEANTY YA 7 VEROEU GGEIZ L > TUIER) BMThivd Z L1220 T,
RERTAZ I Z TV D (2014 FERFEAREICK T 2 TEABRRESF~OLT ) 7%
2> 5 I o
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6. 4 RIFATREIME D FT A

ARFEEDOWREMEZ LLT O 5 DO Gl L, FEOARIRIZ AT 72 E L BT 5,

O FEREM

FERAMEORE N O AFEZIIMSMEORVWFETH BEN/E STV D, M
HIEAT DD o> ZFERONBFHEE, HAEMTH HKBb=y 7/ Y VB
VU LDFEMTH D,

Be 7V 7L &I, BEMTOLKEBL=y 7, Y VBRI T LD
FEAM T BT ORISR & L, Do ZFEROMEEFECEHLR L 0 S AR R (8 1/3)
ZHEE L TREZITo R, Z0OBAICB W T O HEEWEEDN SFRENE LN DGR
Lo,

BUEIL, Do BN DRI LK b= 7 v, 8 Y EE vy o AT A KRENO
THEFA~ORFBEHREL TWDEN XA ENEIIEUEOFREFZ A~ TH I LN T
TS DI Z @D LN TE, ZORBDASHOFEE L ThIT bbb,

@ [ENATEEME

S A BAROEEERE = > Vb > TP DA RIT 2015 R RTH 14,700 t, EiF =
> 7 JVBERITR 28,700 t & HEGH S, £ DN, WIIO X G HIR T & 2 Hh s X PR &
Db <, WEM= > r o ZFERMBHK 5,200 kL, EE= v 7L > X BER I
9,500kL & HEFF =5,

FHEFHE TITAEMK 6,000 t DEEEME= > 7L od > ZFER DL EIEEL TN D Z &
O BENC 72 ED D > X FEIR 2 3 2 72 DITIE, AT 00 e G HUIs 3 5 HiJak
Z AL R O s (AR S B D MEN S D, + 07 D A v FBER OB
REROTZDITIE, B o ZBEIR, AT v ¥V O BRI R EM I 2 R > T D B3
EOEEENEE LD,

@ HMAE TOBA O HREN:

BIHFRARE R LD X AENTRET D=y 7o ZFERIT, Do X FEHFICLY
—RIELD T, AT v VO CREREREFMILI R T 2 Lt 2560132 <,
BAEENTIT O TGN R ST D E R BID, Do T HEL TN FTHE 2% <
MR DD, IEa A FPMES TEHEMO e — I NVEEELRIRT 555034, O
S XPEREEMTIIINDODOE— I NEFELD IR NFESFNBET L ERLND,

AREHEITD > ZFEROPEHIEH DT 2 LB FHEHIHUR L 0 HERFEE L., ©
SERBMNODV A I VFOEENC LD 2R L LTS E2HBLIFEETLTHY . Z
NHRERTEET A MNE T — B AREICK U TEMICSEDZ LN TE 5, LT
b2 BURAE Z B0 L 72 1 AUERIZR 235 B e WIEGEIE, EE N < DT T &
THR—INAEEILIEI A NTIEGRHLZ NG VA 7k FEkk 2z
% Z &ITINA . E DO BERRALIR )T 1E DO WEIC L D TR ORI E ] OIS OEE
IR IBEDLETH D,
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@ BIHBUR & OREME

Z A TIIBEARNIRI AR D A FEES - FEEOESPRILE T = > 7 3 2 BUFHARSINZAF % 58]
IEENDFINCH D, D> XBERD L O ICHEABSEZ2 GG RITAEREEY & LTHEE

DRI 2T HHEENBEEICEUL, UBEITH 2 ENNELE SN TEY | AERE
YO EMEEE L HED SN TND EZATHD, £, ¥ A HEFIL, FEEHOHD
NECOHE A LT D FANCEIE tH LT 510, HEWNTO U Yo 7 VEJRO RN %
et LT B,

AREHEIT= Vb o X BER O IEALEE 2 HEtE L, O T B O EITE, BT
3857 b OBV VIR O U R 7 2R S W A 8RB BLHESR O FmtEic &
HELTWbHEEZLND,

® Bkt & OBEEME

Z A TIEINLHE OREIGw A REH SN TV D, F v 377 VI OTEGE 0 E( IS
T O, B3t 9 R TITREHKOBIHIFRIE ZME L TR Y . Z ORI B4l
F v 7T YNFII SIS D 60 - & PEFE S JEKLEL D3I £ 3K D 53 5 ATREME A
W IO ERBMOMBED —2 L SN TWD, O ZFERDA A LI %E D Y
W A BER DI AT PN WEFINCH SN TV L HE L H D L ALNE
KED—K L 72> TWDATREMED B D,

AFFEIZBN T - EFEROBE ERAH 2TV = v 7V 2 ) 3 2 S Tna,
U > DENL S [FRFHZAT 9 2 & TRIFRMBIZ B T 2 B AR L OMElC 'R 5 Z &2
TE D,

B 6-48 FERKB AR O T

P H X8 H M
oy o TREROEM ZAITE & T 5 &R
MO E W
OFFERF M O c BIZEEE SO LTI, VYA 7RO
A A EWNXITEBREOFEEF ~DIRTE & R
THMEDHY

DR BEOD o XFEROMRD DT

Mol 2, BAEES. HEEN & DEI G B
BRSO o ZBEIR. AT v VO EBIR BT
EEo TV D BIMIEE L O N EE

@ml AT REME A

Do XEIROERMIZHT- > T — i

& O RS AET B ATH @75:‘%1/\
@M TOHE DO ARENE A - BURAE A O VB 2 U A5 A1, T
R TONBEE FHERE, EE E@f;f £
G

- PEARHR O 5L, A I O IEALE O HE
H, BOSL TR EDOHIR, BENTO Y &

A

DRI = ot © A 7 NVEBEORIEEDOBL ST, KRFEEL T
P2 — 3K

OBt & DBEL ® C Do XFIKNHO U EIIT X VI - A

DERBCOMHIZHEMRT D N TED
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1. SEROBNEFRGERE

B A IR T REME R 20 & . FREERENE, 0 o SBER ORI ATRENE, BHITTE T O
B AREMEIZ DUV TLUT OREE Ml S 47,

[F2EFEHZ M TAE S 2]
OF = P8 T
To37p80 o TR OEM AR E T2 LI MEDOBWEETH 208, IEMEZ HIZ@m
LTI, KL=y 7, B BRI T b 2 A [ENSUTEBEE O FER~ DR
TERATT OMED Y
ORI wT REME
TR ED D 5 EFEROMER D 72D ITIT P E IS A HALHS, HE 6 DRI S 44
2, BECO - TR, AT v Y OBERIREM 2o T2 B & O ) B2
OB 155 T DRSO FIREME
Do EFERDEMICH T - TI o — U AR & OB A3 584 5 aRetE vy, B
AL A DAL ] 2 U T 2 F B id, TIHENR TORBE HHIE, HENRERPL
=

i SN REE R 570 0ME E LTI TO L ONRE 2 b b, 5% D HHEIT
FTIEINLDHRIZONT IS DR EZBESICHEHN L TW S B’ D D,

[FREERR D= D DN ]

O A X BERERNT e 0 BARML
RV — N ERARAT HEM N — T —{2E L O MOU Offift (54D S kR
o X BEREM D Bk (b, AT EOFEMARD
R &5 0 - & FEROML O

OFAE S OB T O IRFE ATREME DT
Kiglb=> v, Y AN T KOBIHTEEE ~DIRFE AT gEME O Gt
BAROEEZE 2 COBMFTEEZE ~DIEFREMEORT (B > X EEEER (it
W= /r) & L TOIREHEM)

OFZEDO A TN (01T 7= B R O RS E

© TANTTUMORE, VYA 7 VRO FE i
VWA 7 Mz X AERBINE, FIUCSER T —T D 3 A N ORER
VA 7 NVTOSNI O, £kl OREZEE 2 g2 X NORA
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FREDOMR 2B E 2 =A% ORI R 2 LT ITRT,

(5% DHEAEFAR]

(5kf 52 Hindak)
VB R R B PT - XA EE T 3 — R
BEFEW) DI RV 7« & A EEA2
> B R— N —RERETLIEME Y U — 7 2 HOICEMEE BB
> R A H & L CHRABECALE A~ R T = U T A HEK

(ALBR G BEFE W FESE)
B - WEM= > 7V > X PEIR
AT DRI BiA D 5 OMMOFER (Bl : 727 FX—% H Pd > ZBEiR. Zn FEiK
) TN T B ATRENE 2 FRT

(R HAR)
R« MBI LD o T FEIRISA A A5 HA K Oy Bk IR O HhoFn L e L e % 9~ =
ET, = VEBIERE OKgb= v 7 v) ROMERHECEE (FEY VBRI LS L)
ZEIT 5,
OFEE (B : filk= v 7)) TOFEOFELED T, HAMDOZ A EHNTOIR
5e Al REM: & R ET,
FARIC A A o R OV BER O R RITEE AL ER A 3 2 & C, = 7 V3R ECEE (OK
fe{t=v 7 N) ZBEULT H1ED, FRHRICRRIETEIR 2 W oA 2 i3 2 & C
anA FRESE (KNT VT LE) OEINEZITI,

CHEAHIRL
BiR= > 7o ZPFEROMHEET) - 2t /A
EM= v Lo X BERDILEEEES) 1 500 t /H
T F =5 Pd o X BEMK, Zn BERE OEAT + U YA 7 LS ATRE T HIVTILEL Z
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