high annual average growth ratc of 9.4% in the industrial sector and 11.8% in the
service sector over the past three years from 1993 to 1995. -

Amphoe "Bang -Saphah is basically considcred? ‘to be an agri-based aréa with
- approximately 87% of ‘worket ‘population of the Amphoe being ‘éngaged in the
agricultural sector. The increase in the number of workers- in the industrial and
- service scctors as stated above can be cxplamcd by the recent industrial development
through the establishment of majm steel factories in the Amphoc However since’
the population Ercnd in the Amphoe shows a fairly low annual avcrage growth rate of
0.6%, it ¢an be assumied that most workers engaged in. both' sectors’ have been
- transferred mtelmlly from the agmullural sector within the Amphoe

Local Economy

| Local economy of Awmphoe Bang Saphan is pmmauly bdscd on agncu}turc but it also
involves the industrial and service sectors As stated prcvxously, approx:mateiy 87%
. of the total labor force of the Amphoe is engaged in the: agrlcultural sector which
‘covered a total ‘area of 546.2 km2 as of 1993.. Major- agncultural act1v1t1es sector in
| the Amphoe aie coconut plantation, fisheries, and stock falmmg '

_Most farmers living 1n1and acguu"e their 1ncomc punmpally f10m coconut pIantatlon
with supplemcntdl income from stock famung a.nd local employment Major Crops are
| coconuts, para trees, rambutan dunan mango cashew, pmeapple corn,’ gmger and
~ “chili. Rice is not grown in large amounts. and thelcfou: not conmdcred as a major- crop
in the Amphoe Fishermen living along thc coastal area mamly gam thmr mncome
(applommatcly 80% of the total) from local ﬁshmg Howcvcr since flshcrmen also
own some agricultural lands in the coastal area, they- a]qo earn supplcmcntal income
from coconut plantation.  Like farmers, ‘;ome fishermen obtain supplemental income
‘thiongh local employment as well. Major ﬁsh are. pra too, tuna, shrimp, crab, and
oysler. In addltlon to ﬁthg, qhump culture is also practiced but at a small scale. Fish
- processing - factories are located - near f1sh1ng v1llagcs to: produce f1sh feeds. for
livestock. In terms of malketmg most farm and flshmg p;oducts arc sold- loca!ly md
‘some are also sold at malkets close to Bangkok and its qmroundmg arca .

Besides the agr icultural sector, the mdustmal sector has becn playmg an’ nnportant role
in Atnphoe chg Saphan in recent years, gencldtmg employmcnt oppoxtumucs for the _
“local commumties Al steel ba%ed mdustry s tho la1 gest one at prcscnt cmploymg i
'dbout 1,000 workem TR



-~ Land Use and Land Ownérship

. Accordmg to Table F. 1. 9, 34.3% or 334.9 km2 of total fruit tree and crops fands in
' Changwat Prachuap Khiri Khan are located in the Amphoe. T]'HS is the largest share

'among the Amphoes in the changwat Coconut piantatlons then represent the largest
- segment of fru1t and cxops in the Amphoe Aecordmg to interviews of local people
most farmers in Amphoe Bang Saphan have their own Jands and are mostly engaged
'in coconut plantation. Since their lands are divided into smail pmceis it is rather
difficult to identify land ownershlp clearly and accurately.

" Income Distribution

According to Table F. 1. 10, the majority of househOld'q in Amphoe Bang Saphan earn

" an annual income of approximatety 20, 000 bath or riore. They: account- for 6,760

households or 53.6%: of the total households in the ‘Amphoe. Compared to other

Amphoes, household income in the Amphoe is close to the chdngwat s average in

each income CldSS _‘The minimum wage for an unsktlied worker as of 1995 was 118,

bath per day in Changwat Prachuap Khiri Khan and 145 bath in Bangkok and other -
major cities. ‘ -

' Gencral Educatton

In terms of quality ‘and’ quantlty ‘of labor force available for future development in
- Amphoe Bang Saphan, the Amphoe has not been well developed yet. ‘At present, the

" number of sccondary school graduates in the Amphoe is estimated to be around 690

pér year; and the number of graduates employed iri the- mdu%try sector is anticipated to .
‘be at around - 130 only;’ assummg ‘that 15% of secondary school graduates are
“employed in “the local ‘indusirial - sector. According to some interviews of local -
govemment officers’and mdustrlal faetory managers in the’ Amphoe, most workers
: employed Tocally ‘are not educated well enough ip'to a high 'school dtploma In fact
- there are no umverstty level educational institutions in  Amphoe Bang Saphan as well
as in Changwat Prachuap Khm Khan However, there i a semi- hlgher educatlondl_
mstxtutton called the Rajabhat Instltute Peteh'lburt ~which s a pubhc institution
' offering’ bachelor degree in a rclatlvely w1de vanety of sub]ect% for students in the _
| changwats of Petchdburi and, Ptaehuap Khm Khan

o In Amphoe Bang Saphan the number of students in’ 1995 totaled i3, 873 comt‘;tmg
-of 2, 093 (15 1%) in pre~schools 7, 052 (50 8%) in pumary schoois 715 (5 2%) in

) N extended prlmaty schools and 4, 013 (28 9%) m secondmy s.ehools n the past four

yeat.«, fmm 1992 to 1995 thc number of schools - hdS not mcredsed s1gmficantly

JH=5



' However increase in the number of students has been observed in pre-schools and

secondary schools - with annual average growlh rates of 10.1% and 18.5%,
: respectlvely,_as IIIustraled in Table F.1.11. This trend. reﬂects the latest ‘national
'development policy in'education that priority should be glven to expand the number of
pre-schools to’ fulther build up. basic- -education as well as to expand the number of
‘secondary schools to develop the tramed workers needed for the further development
of the country. '

In terms of the Tatio ‘of | prlmary school gxaduates gomg on to a secondary school in
E Amphoe Bang Saphan, the ratio for the Amphoe | is 107. 3% This is hlgher than the
“average ratio of 91.9% of Changwat Prachuap Khm Khan accordmg to Table F.1.12.
It should be noted that the ratio of the Amphoe and Amphoe Pran Buri exceeded 100%
“in 1995, due mostly to the fact that some, pnmary school graduates did not go on to .
) secondary school but returned to- school sometime later. ' |

-t

_ Voc'atiOna} Educa’tion

- The first vocational school in Amphoe Bang Saphan: was established in May 1996 by
the Department of . Vocational Education under the Munstry of Education, “The
vocational school is then called Bang Saphan Industrial and Com.mermal College
which offers three kinds of formal vocational * education programs ‘a 3- -year
. vocational ce111ﬁcate program. (upper. secondary level), a. 2-year technical certlfxcate
: program (junior college level), and a2-year diploma program (unijversity level). - For
a 3-year x'/ocat"ional certiﬁcale program, - 10 courses are available: auto r‘nech_anics_,
elecirical engirieering, Welding, accountmg, trading, electromcs, mechanical -
. engineering, dless makmg, food/nutrition sc1enoe and “construction. For a“Z -year
 technical certxﬁcate program: mdustrml engineering, - commercial science, -and
'domesnc science. . For a 2- year dlploma program: auto mechamcs elecmcal
_engmeermg, weldmg, mechanical engmeermg, accounting, and secretary serv1ce

: Publlc Health

' Accordmg to mfmmahon obtamed from Bang Saphan Commumty Hospltal unde1 the
Mlmstxy of Pubhc Health as- presented in Table F.1. 13 there i is only one- hospxtal for

‘the local commumty ‘The. number of patlents v1smng the' hospltal has mcreased
recently, palllcularly durmg constructlon of ‘and after estabhshment oi‘ the stoel -
factories, due mostly o the fraffic acmdents caused: by commelclal vehlcles passmg :

| through the Amphoe In addmon to the hospxtal pubh(‘ hyg1ene stauons and pubhe
' health centers are also located in the Arnphoe The p_dbllc health personnel 1_nclu_de_s 4



.ph}’GlClal’lS 1 dentist, and 1 pharmacnst “All these ntimbers are below the average of -
the changwat '

' '[he most prcvalent diseases obscrved in Amphoe Bang Saphan are the diseases of the
.reqplratory system, dxgeslwe system ‘and p01<;0n1ng and violence, as presented in
Table F.1.14. According to Bang Saphan Commumty Hospltal most_cases of
diseases of the digestive sysfem have been reported to be dlarrhea since one of the

main local foods in the Amphoe is fresh flsh caught locally.

In Amphoe Bang Saphan, water sources iocaﬂy available are rnamly shailow wells,
deep wells, and rivers. The water supply system uses combined water from both
deep wells and rivers and distributes drmkmg water by pipe only to samtary districts
~in the Amphoe In other areas of the Amphoe, drmkmg water is supplied mainly in
the form of bottled water for 1nd1v1dual consumers and by water tank trucks for large
_ ¢onsumers, both of which are provzded by iocal prlvate water venders. Water taken
from shallow wells either individually or communally is used only for bdthmg and
washmg, since it is mostly undrinkable. - “Under these c1rcumstances water-born -
diseases are gcnerally not observed in the Amphoe '

by

Tourism

In- Amphoe Bang Saphan, a total of 15 major. tourism’ points  are identified, as

pxesented in Table F.1.15. Of these; S tourism points are located near the proposed

site of the industrial estate,’ namely Ban Nhong Mongkon Beach in the area of Tambon
-Thongchal Ban Don Sam Ran Beach, Ban Thung Lang Beach and Klang Aow
' Nat1onal Park in the area of Tambon Macsamperng, and Kao Boat Temple in the area
of Tambon Kamnert Noppakhun "These tourism pomts are appmmmately 5 km away
from the proposed ‘site of the industrial estate. - Their locations are presented in the
~ figore below. | '



~ Major Tourism Points in Amphoe Bang Sa:phan'

Legend -

| Location of Proposed Site of_Ind'usl-riaI_ Estate -

@ . Location of Major Tourism Points.

Note: The number of each tourism point is referred to the site niinber ini Table F1.15.



F.2 Environmental Impact Assessment

* This section 'foxeCasts'the environmental impact of the indusirial attivities' oh the air and
water quallty after operatlon of the industr ial estate in the year 2011 in the Bang Saphan area,
The impact on the- air and- water quality by pollutxon sources are evaluated by the use of -
envxronmental models.  In the case of dir-quality, a so called diffusion model is normally
adopted and- the envuonmental 1mpact is calculated using’computer programs.  And for
estimatmg water poliutlons a mixing _model is adopted. '

For forecastmg the envnronmental impact caused by the industrial activities in the - Bang _ |
- Saphan area, the. uonfsteel makmg industry and the thermal power plant are assumed to exert
large 1nﬂuenee on the env;ronmental quahty in this area. | Thelefore in tl'm ‘;tudy,
addmon to the env1ronmental 1mpact caused: by the activities of the mduqtrial estate, those
*caused by the uon/steel making 1ndustry and the thermal power plant are also eonsxdered '
: Furthermore the’ readily avallable data and information’ which eharaeteuze the emlwonb or
elfluents, meteorology and au/water chelmstry of the pao;ect arca were utlhzed for estimating
_the env1ronmental 1mpact '

F.2.1 Impact' of Project Ii’nplementation'

' _If the Bang Saphan I/E is not 1mp]emented in the proposed area, it is likely that the area w1il:
remain roughly as it is now.. The lmplementanon of the mdusmal estate will have both a
| _ dsrect and an mdlrect 1mpaet on the surroundirg areds “The lar gest environmental impact of
the project unplementanon is likely to occur durmg construction activities stich as excavation,
landfilling, construetlon of’ bulldmgs and infrastructure. After the completion of the project,
pollutants ' from factories such as air. emms:ons waler effluent and dlsposal of solid and
“liquid wastes haye potentially damdgmg environmental impacts. Furthermore the new
industrial estate will increase traffic; and it w1ll enhance demand for housmg and services in
the area. Implementanon of the industrial” estate will- also increase other activities -and
- business in the mea, “and thus merease ‘the number of workplaces in the scrvice sector. The -
landscape will change ‘totally from the existing coconut plantatlons to the faetory buﬂdmgs '
"lherefore from the' env1ronmental conservatlon standpomt it is necessary o pay careful
~ attention 0 pievent po!lutlon and changes during the construction and oper ation, and it is
.-'a]so necessaly to consider how the landseape of the pro;ect will blend intothe surroundmg '

_ 'lrea

'Durmg the eonsﬁuehon phase iugmve dust «;edjments and erosion’ f1om conwucuon
'-:dctlvmes will be the major pollutants which’ affect local air and water qucﬂlty ‘And duti ing
“the’ operatlon phas,e st'lck emission- gases and efﬂuent watexs ﬁom faetoues will: have the



most important influence on the environment in and. around thé Bang 'Sap.ﬁan area. .
,'I’heref‘orf:, proper measuzes should be taken to mitigate afd control these poilutants, such ds
proper construcuon techniques, flue gas desulfurization process; wastewater: treatment
facilities, etc. Table F. 2.5, Table 2.6 and Table F.Z,? indicate the estimated of 31gn1ﬁcant
indices of . gaseous -emission and - water effluent loads by .type'of industry. - And the
env1r0nmenta1 impact, mitigative measurse and momtormg plan in rcgard 10 the main'items
“such as physmal resource, blologlcal resotirce, etc. in the Bang Saphan area are summarized.
in Tablé F.2.3 and Table F.2.4 for the construction phase-and operation phase respectively.

F.2.2 Al Pelhition

‘Stack efﬂuent gas rises up and daffuses in the atmosphcre due to the effects of exhaust'
'velocuy and buoyancy caused by hngh stack gas temperatme -In order to know the 1mpact A
of effluent gas from stack it is necessary to calculatc the ambient ground level concentrahon
in the objectwe arca. The ambsent ground levcl concentratlon of effluent gas from stack can
be calculated -and prcdlc,ted by usmg the smoke plume—puff formulac ment:oned in Table
F.2.3. And these calcuiatlons contain many ‘assumptions which are shown below, such as
meleonoiog:cal conditions,” emission gas volume, concentration of pollutants etc In this

study the ambient concentration of stationary sources in the Bang Saphan area mcludmg the:

iron industry-and the thermal power plant was forecasl using computer progiams with régard

to mgmﬁcant air' poltution indices of SOZ, NO and TSP, Thic coal- flred thermal power'

plant of IPP to be built in the Bang Saphan area with a capdc1ty of I; 400 MW ‘will be the
largest contributor to air polluhon

(1) - Condition and assumption for'dalcu_lation_ :

Meteorological condition

Cltems . Datacollectedat o Year

Wind dil"eétion - Prdchuap Khiri Khan station. -~ 1993-1995
Wind specd : P1achuap Khiri K_h_an station - .. . - 1993 -1995
‘Solarradiation . ‘Bangkok - . o 1993-1995

‘Temperature ~ Prachuap. Khiri Khan statlon'_: i 1986—1995 :
- B.ackgfound'édrice_ntration of SO;,’ NO ahd TSP:

: Bdckground concetitration of SOZ, NO and TSP in thc Bang Saphan area are shown ‘
in Table F.1.2; | | | |



- Emission source

® Pollution loads

Pc')lluti(m= load's conoeraing SOZ; N.O;_ and TSP were estimated as shown in

Table F.2.5‘ and F.2.6.  The concentrations of poIlutanté discharged into the air

are assumed as follows by type of industry and by pollutant.

Iﬁdustria!_ Estate I.ron/S'teel Industry Thermal Power Plant
S0, (ppm) 356 a6 320 @
 NO, (ppm) 93 93 1350 ™
- TSP (mg/m3) 300 300 120 ¢

{ * J: Emission stamiards for anew power p!anr

0_ * Stack height and efﬂuen't'gas temperature |

_ Type of Industry 'S_tack'Height E_fﬂuenfGas Temp.
Industrial Estate - 20m C230C
'_Iror_i_/Steel"g_roap_ -_ 100 m 150 C

" “Thermal poswer plant 150 <200 in 150 C

-4 Operating time

o 1ndustrial Estate

_ 12 hours/day (7 00 pam. - 7:00 am: )
o Iron/Steel group 24 hours/day
: 'Thermal power plant 24 _h_ourslday

Diffusion formula

In order o obtam the long- term average concenu ation of SO,, NO, | and TSP, plume-
. puff formulae mdlcated in Table F.2.3 were used for the ‘computer calculation

: accordmg to: the meteorologlcal and emission condxtlons

Calculahon of I ongwterm average concentration

Longnterm average concentratlon in other words annual average concentratxon is
“obtained by averagmg over 8,760 hr {one year) of one-hour avelage concentratlons
whxch can be ca]culated on the ba51s of emission and meteorological data for one year

Bl



by using the above mientioned equations. Actual” calculation -is V:-carried out by
* dividing ‘meteorological conditions into a few: classes. Thus long-term average
. concentration can be obtained by multlplymg the corresponding concentiatlon by. the
probability of occurrence of the class - Namely,
C= I (Di, v, ak) « £,(D; Vioak) + B G, (ak)e fy(ak)
K] - Lok ‘

wherc C: annual average concentratlon C D,V ék)' I .hr concentration at wind
dﬁection D, wmd speed V, and stability ak (wmd}r condmon calm I condltlon) f,(D,

ak) probability of occurrence of wind dnecuon D, wind speed V and stabl.lxty ak
'(wmdy condmon calm 1 condmon) C, (ak): 1 hr concentration at stablhty ak (calm 2
condition); £, (ak): probablhty of oceurrénce of stablluy ak (calm 2 condition).

Calculat;on of effective stack hetaht

Following two fo’nnulae were used for the calc'hlatiOn of éffective stack height.

B Windy condition'. . [CONCAWE formula

Calm condition CONCAW[:, f'ormula and Bri igas formula -

- CONCAWE formula -
CAH=0.175 QH”2 /u“" .

~- Briggs formula
AH=14Q,"@ Qldz) R

where A H: raismg helght (above stack, m) u wind speed (v/sec); d g
fdz: vertical gladient of petentxal tempemtme (C/m) QH heat émission of
stack gas (cal/sec) _ '
The emission rate of heat Qu can be given by ..

Q= -pﬁQ’chA T |

where, 0, C: denstty ( 1 293>< 103 g/Nm) and SpElelC heat at (,onstant
- pressure (0. 24 cal/deg. g) of" stack gas,’ respectlvely, A T tempcramre_
"dlffemnce between au and stack gds (C) QG stack gat, emlssmn 1ate'

(Nm3/sec) o '




-Resuli of calculation

(2)

Equal»concentration contours wﬂh rogard to SO,, . NO, and TSP are 'illlilstr'tted in

Flgures F.2.1~F.2.3 respectively and the foliowmg table 1nd1c1tes maximom ground
level concentratlons The result of calculation shows that the concentrations of SO,
"NO and TSP are all within the ambient air quality standard of Thailand as shown in

Table F.2.12 as of the year 2011 when the factories in the Bang Saphan area, ‘which
" are factories in-the industrial estate, the jronfsteel making mills and thermal power
~ plant, are into operatlon It is assumed that the conccntratxons of NO and TSP will
not chango remarkab}y as compared with those of present concentrations. However,
the concentratlon of 902 is foxecast (o becoine relatavely hlgh compared with  the

pxescnt concennanon in a near range of the 1ndustr1al zone.

~ Maximum Ground Iev"é;- Concentration in Bang ‘Saphan Area |

_ Air Quality Standards -
Maximum Amblent .| t-hr average | 24-hr average| 1-yr avérage
G‘;ﬁou_ud'_rl,ovollf- Concentration | value " value value
Concentration| (Reference)® 3 :
SO, (mg/in®) || 0:03 0003 Lo - 030 | 0.10
NO; (mg/m’) . 0.017 032 . .
TSP (mg/m’) S 0096 | - 033 | o0 |

Note: * Datir nieasured during March 12 to 15, 1 995, in 'Bomg Saphan area.
: F.Z.S' Water Pollut"ion

'Wastewater genorated from the: mdustrldl estate is 'to be treated by a centml wa.stewaterl
lredtment f’iClllty to be mstalied in the VE. The central wastewater treatment facility recelvcs
'wastowatel from fd(,tonea in the I/F _ Each’ factory should pre-treat the ‘wastewater
:prewously beforc chschargmg 1t o the (,emral facﬂity “This pro—treated wastcwatel in each
factory, whlch lS dlscharged to tho centl a] Ueatment famhty should conform with IbAT’
.. standaud shown m Tab]e F.2.15.°

" meet the 1ndubtr1al efﬂuent standards prov;ded by the M1mst1y of Induqtly

Tleated wastewatel in the CCl’ltl al treatmenl facﬂlty should
With regard to
- the waslewater geneiated ﬁom uon/c;teel makmg mdustry, it is d]SO treated by the tredtment '
: fdcﬂlty mstalled in the <;1te

Chamcteusncs of wastewater by typf: of mduxtry

___<-1)

- The composmon of mdustnal wastewatcr is. complex and it vaucs far geiy accmdmg to - -

: the “difference i -the” manufactur_mg process - ¢ven -among “the | same types of .

CFe13



2) -

(3)

maHUfaCturing'factorics However, it is necessary to understand the “characteristics

of the wastewater to be gcncratcd for formulating appropriate mitigation measures.
" Fuithermore, each” factory should make every effort to mlmrmze gencratton of

wastewater by adoptmg Wwater ‘saving techmqucs such as- recychng and reuse of

: wastewatcr Table F.2.4 shows charactcrl‘;tlca of wastewatcr accordmg to the type
“of manufacturmg industry. '

Es’timatc of qua‘ntity of wastewater ge.nerated

In accordance with the IEA’I‘ crlterla for wastcwatcr treatment in thc I/I: total

_-.wastcwater to be treated can be estxmated at 80% of water consumptlon Table F.2.7
sunimarizes the quantity of wastewater by type of mdustty This table also mdzcatcs

the effluent loads of wastéwater in connection with the- major pollutlon indices of BOD
and quspended solid (S8} when the wastewater is dlscharged 1o the reccwmg water

X w1th a valuo of industrial water effluent standards
Influence of effluent water on the receiving water

- Wastewater is “discharged -into’ a receiving water after being treated " at the -céntral
‘wastewater treatment facility. ~In this study, the receiving water is assumed to be the

Mae Ramphung river, ‘Pollutants discharged ‘into the river ate rmxed with water and -

~diluted.©  The factors 'influencing the dilution are (a) the. Btowman movement of the .

pollutant partlclcs in-water, (b) the density current caused by diffcrences in water’
dcn31ty and - in ‘poltutant concentrations, and’ (c)y the turbulent flow resulting from

disorder of water flow. ~ Of these, the contribution of molecular migration due to the

Brownian movement is very small, and the effect of turbulent diffusion’ caused by '
wind, changes of water flow rate and water dcpth and. waler bottom cond1t1ons is
generally very important.

In rivers, ‘dilution ‘and advectlon of pollutants procoed w1th the linear flow of watcr'_
downstream, In this study, 1t 13 assumcd that the treated wastcwater is dischalgcd.
into the Mae' Ramphung river and mixed completcly chce conccntrattons of
pollutants are determined by the ﬂow rate of river watci and can be sn’nply cxpresscd -

) by the following: equanon

Cﬁqc_'*';ctq_l +Cy,
2 Qio _'*‘_%*% o

Pollutaht Concentration C =



-

where, C, : Average concentration of a given pollutant in river water (mg/fl); q, : Flow

“rate of river water' (Mae Ramphung river = 135 MCMyear); C; , C,: Concentration of

the pollutant in wastewater flowing into the river (mg/) [BOD 20 mgfi, SS =

- 30mg/] q], q2 Flow rate of wastewatcr (m3/day)

The flow rate of wastewater and the concentrauon of pollutants in wastewaicr which

~ were used for the calculatxons are summdrlzed in Table F. 2. 7. The fol!owmg table
- shows the forccast of- pollutanta concentration in the Mae Ramphung river in

connection with BOD and SS when the treated wastewater from the mdustrxai ¢state
and. the lron/steei makmg industry- is discharged inito the river. - A BOD value of 8

‘ ppm is still admissible considering the fact that toxic waste will be femoved in the

wastewater treatment facility, however further degradation of the river water should be }

avoided and more high grade treatment of wastewatcr should be considered. after

2011,

Forecast of Pollutants Concentration in Mae Ramphung River

-‘ " Background
. | Concentration *
BODs (mg/t) 2-6
188 (mg/) 3-22

 *: Dataat Klong Macramipung, 1994 > 1996.
‘Average is used for the forecast. '

F.2.4. Solid_ Waste Disposal

Load o'f Solid' Waste-

- Solid wastes generated as aresuit of human activities are divided into two categoneq
" One is' mumc1pal solid waste and the other is industrial ‘solid waste. Furthermore,

mdusmal solid wastes ar¢ classxfled into two types of waste, those that present a

; hazard to the envwonmcnt as a resuit of improper disposal or handling, and those that

do not

1 -_'_Mumcxpal Sohd Waste -

| Mumc;pal wases - generated in- the Bang Saphan area ‘are dlSpOSGd now by
dumiping to the' ground and burning. TEAT indicates that the waste generation
rate in res;dentlaj and commercmi zone n O 8 kg per person per day. ‘Fable



2)

F.2.8 shows the conditions of ex1stmg mumelpal solid: dlsposal in- the Bang

e Saphan area.

'When the Bang 'Saphan I/E is. implemented in the 'pt'opOS'ed area,. the total -
* residential population in the year of 2011 is estimated to be 127,000 - 160 ,000
‘- mcludmg cuirent residents‘and natural glowth of the populanon of Bang Saphan

District. This means- that the municipal waste ‘generated from’ resndential and

commercnal zone in the Bang Saphan area'in 2011 will increase- three or four

' tlmes in . quannty -and this demands the  establishmient of appropnate waste

collection systems and dlsposal methods such--as samtary Iandfjll and

'mcmeranon ~'The volume "of municipal waste to be generated m the Bang
- Saphan‘area in 2011 is estlmated at 37 000 to 47 000 tonnes per year

Industrtal Solid Waste

Industr_ial wastes are generally divided -i'nto' two categeries general waste and -
haza'rdou's waste. - General waste does not present a hazard'to the environment.

Hazardous waste has physxcal chermcal or blologtcal characteristtcs which
require spectal handlmg and dlsposal procedules to avoid nsks to health and/or

- adverse. environmental - effects ‘As described in- the Interim" Report ‘the

Dep’trtment of Industrial Works' (DIW) gave a deﬂmtmn of mdustrlal hazardous
waslcs in the Notlﬁcatlon No 25] in'1988.

Wastes both general—and hazardous ones, generated in the Bang Saphan IE
include coal ‘ash from the thermal power plant, refractories” from the steel”
mdus[ry, orgamc sludge wastewater (reatment sludge sludge and slumes"
containing chemicals, and 0ff~spec:1ﬂcat10n products. Some of these ‘wastes . -

' may contam heavy metals chiormated hydxocarbons and other. chemicals, and

zequue spec:al care in dlsposal 'Iable F2.9 mdmates an exampie of ex1stmg
waste managemcnt ptactlce m T hailand

IEAT has presented the destgn ertterla for solid’ wastes dlsposal Accordmg to " ‘
the IEAT’s criteria, solid waste generanon rate in mdustual estates is' 18 kg per -

1a1 per day and the quantltatwe ratio ‘of ha_/.ardous waste to total wastes generated '
is 10% to 15 %. -Table F.2.10 summarizes the estimated generat wastes and

- hazardous wastes Wthh ‘would be genelated in- the Bang Saphan drea,” In this =

. - table, the" ratio of hftzatdous wastes generated from general manufacture is
assumed o be 15 % -

F-16"



Treatnent and Disposal of Solid Wastes

2

(General Wastes

For the treatment and dlsposal of general wastes, there are two methods One

“is by landfill and the other is by m_cmeranon. IEAT recommends to use
incinerator or sanitary landfill for the treatment and disposal of general wastes.

The table above indicates that the amount of geneaal wastes to be treated in the

“industrial estate by these two methods is about 10,000 tonnes per year, and
+-150,000 tonnes and 480,000 tonnes pex year: in- the 1r0uistee1 industry and the

thermal power ‘plant respectively. -~ Refractories generated from the iron/steel
mdustry will be reclaimed, and fore than half of remaining wastes will be
treated by. landfill.  1EAT will charge factories a treatment fee depending on
the quantity and quality ‘of wastes for incineration. Facilities to be equipped in

"the disposal site and incinerator are indicated in Table F.2.11 in‘accordance with
“the TEAT’s design criteria, - | | |

Hazardous Wastes

A hazardous waste treatment facility ‘should be constructed in the I/E area or

a ad;aeent to the VE area for treatment and- disposal of hazardous wastes generated
“from the Bang Saphan industrial e‘;tate “The table hsted above shows that the

iotal 1mount of hazardous wastes to be treated is about 1,800 tonnes per year.

- The Ministry of Industry (MOI) has the 1e9;}0nsxb1hly for treatinent and disposal

of hazardous wastes and. has the- guideline to implement an -industrial waste
treatment center, MOl has. ah'eady-established a new company, the General
E'ri\firo_nmenta]' Conservation (GENCO), by a joint investrh_ent with G.C.N.
Holding Co., Ltd., for constructing treatment centers, CO'nsiderihg these

‘precedent emmples the facxhtles for treatment and disposal of hazardous wasles

~generated from the Bang Saphan: VE will be constructed and managed by a Jomt '

venture between the government and prlvate sectors

MOI will set up the standards for treatment and dlsposal of wastes. Operation

cof the facalmes will be sub contracted to a private firm. Tleatment and dlsposal
'.of huardous wastes aftel they are softed by each factory, are entrusted to the
E prlvate firm. This pri 1vate firm'is responsnb}e f01 all waete coIlecnon ueatment_ '
i"-_and d1sposal actmtxes “but 1ts operat1ons (mcludmg service tees and tre'ltment'
spemficatlons) are Legulated by the DIW.  In the - case of thie Samae Dam

A hazmdous waste Ueatment center, whu,h is Thailand’s fifst hazardous ticatment

"-""'center DIW has mued tender documents to “select lhae puvate comp'my to



operate the center and-provide the service to all factories. The bidder who
offers the lowest price for waste disposal would be considered to operate the
center. - Considering the facilitics and functions of the S amae Dam treatment
.center and GENCO’s facilities; the waste treatment facility o be constru(,ted m_
the Bang Saphan area should have the followmg features:

“a) Capacity

 Sufficient capacity to collect, treat, and"d'ispos'e off the fotal quantity ‘of
- hazardous wastes generated from the Bang Saphan I/E.

b) ‘Treaiment and disposal systerit
i) ':"'.Sec'uring'landﬁll :

‘i) "Physxcal chermcal tleatment fa01l1ty (to treat acu:hc and- alkalmc
wastes together with heavy metals) ' '

i) s_olidiﬁcation facility (Cd; Hg)
: i‘.;) : Stabilizatldn fscility (other heavy metsls.)
V) - :Walste\sfatcr tréatmcﬁffac:ili.ty.
: vi)' Incinerator (mcludmg slr ernission sontrol eqmpment)
) ._‘Colk.:ctlon and transportation syslem . |
d Sample' analyzing funCtiqn.':
F25 .iSo;ciaI En’viro:iment Impacts

~The following arc the major social envuonment unpacts in. the Bang Saphan area prlor to
' 1mplementmg the pI‘OJCCt :

Relocation of ‘Social Facllilies

In the proposecl s;te of the mdustrlal cstate two pnmaxy schools and one temple are
1dent1fied as shown in the figure beIow 'I'he two prunary schools namely Wat Na Pak -
' Kang Prlmary School and Thum Khaono1 Pr1rnary Schoal reportedly had 122 and 106 |
students respectively i in 1995 The temple is called Wat Na Pak Kang The Wat Na Pak
-Kang Pmnary School is sited in‘the grounds of the Wat Na Pak Kang temple wh1ch is :
.located in the mlddle of the eastern part of the sﬁe The Thum Khaonm Prlrnary School i Ist .
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located along the road near the southwestern corner of the site.

N Exis_ting Social Fﬁcilities in the Pi‘odeed Site

“Thum 'Khanoi .
““Primary School

_ Wat Na PakKaﬁg -

~ . NaPak Kang
"\ . Primary School

. Apreliminary relocation plan of each social facility has been examined and suggested in the
* study. The plan should be further examined and finalized in detail prior to implementation

of the project. The following are taken into corisideration'in the plan:

(1) Considering that a temple is to be respected as a religious asset of local people'and'
" compiunity, the Wat Na Pak Kang temple is suggested o be preserved as it is. |

© (2)  To maximize utilization of the site, the cxisti_ng-th primary schools are proposed to
' be relocated outside in the followitig manner. B '

..”1)_ : .Th’e-._'l:"hu'm'Kh:a'o'noi'Pr'imary Sch'o_b_l 1s located in the site ‘of Phase I, and a
| certain humber. of students who are living ouiside the site are expected to remain
:there.—:'I_'he: school is. ad’vi"sed;_tc) be preserved until construction of ‘new school
 buildings '_isE 'éompleted in'_a'rjf':loc.atiﬁg,.s'ite"'and then be relocatéd ‘as_soon as

. :po_s's'ible before constriction of Phase 1-_starts; The_.reiocéfin'g site sho_uld be
-'sc_leétgd ‘nearby. the project site, “considering the’ commuting distance of the

© remaining students. . SRR



2)  TheNa Pak Kang Primary School is located-in the site of Phase 11, and a certain
~ number of students who are living outside the site are expected to remain there,
'}Iowever smce the commutmg routes of “the students are occupled by the
industrial estate and also by the expansmn arca of Sahavma s factories, the
~school is presumed to be closed after construction of Phase II and start of
Sahaviria’s upstream faetorles The school is suggested to be preserved for the
time being and then be closed later on. '

Relocatton of Local Residents

In the site, approximately 170 estébllshmehts 'have he’enl identified s of :19=95 However
since some: establtshments ate not n- use at present, it is: assumed that approx1mately 120
establishmentsor T0% are bemg occupted by. local res1dents Since: the loca] restdents
currently lwmg in ‘the site are planned to be relocated to the out51de area, the following are
. possible alternative measures for compensatton and hvel:hood support to be came(l out prior
to the- ptoject 1mplementatton '

(1

(2)

(3)

(4)

-Opuon A is basu:ally o prowde mdmdual compensmon for: prtvate lands, houses
and standmg crops which most of the local resxdents in the 31te seem to posses

Option B'is to. glve puorlty to- the local: remdents who wish to get employed in’ the
construetton ‘work of the Bang Saphan mdustual estate. ' '

.Optlon C is to ' give pnortty to the local te51dents who wish to get traitied in order to

- obtain ba31c skills to be employed locally In this case, the recently opened Bang |

Saplmn lndustrfal and Commetclal College could be the one to, provxde trammg '
_ OppOI’tllElltlBS for both full time courses and part time courses.

Opt_ion*l_) isto g_iye p_riority to the local 'residents Who 'wish o geta job. counseling 10

* for local employment. In this case, the Depaltment of Employment in the MmIStl'y of
Interior could be the key govemment agency : IR :



* Possible Optional Measures for Compensation and Livelihood Support

' :Optlon A
Compensanon (land house, stdndmg cxops)

‘Option B
Prlorlty g:vcn for employment in the construction _

' '0pt10n C
Priority given for Skl“ trammg opponumties

Local Résidgnisto be Réloc‘ ated

Optlon D
Job counselimg glven by authounes concerned




F.3

Monitoring Plan

F.3.1  Monitoring of Air Po_llution-

(D

Location and Nurnber of Monitoring Stations

A momtormg station must be able: to grasp the Ievel of air pollutlon and the pattern of

its changes over the entire area its covers,  Its covenng range must be determined in
‘the light of . meteorologrcal condltions topographrcal features, and the drstrlbutlon of

pollution sources in the- area Upon determmmg the location of momtormg stations

in areas. crowded with pollutlon sources such as 1ndustr1a] zones, it is consrdered that

@

3)

one rnomtorrng station should cover an area of about 3 km n radrus * And a broader

+ area'of about 5 to 10 km i in radius should be covered for resrdentral and other less
--:polluted areas in. general Therefore, - one moniforing station can cover. entire the
| Bang Saphan area which includes the area of the iron/steel mdustry and the- thermal
‘power plant For seleetmg the locanon of a momtormg station, the following’ factors
 must be consrdered

1. The statron must be located ma densely polluted area and in the area that -
: represents the characteristic air pollution pa.ttern : '

2. AddltiOnal stations rnust be sct on the periphery of the ‘area to' monitor the
amount of pollutants coming into the area from the ne"ighboring province.

3. The rnonrtorrng station must be arranged takmg future land utllrzatlon
' plans into consideration.

4. The momtorrng statron must be arranged in a proper manner (o effecnvely
- evaluate the air pollution control measures being planned.

Measurement Itetns at Monitoring Stations

Generally, for the purpose of .investig'iting pollution caused by iridustrial activities the

- main items to be momtored are’ SQ,, NO and SPM. ~ Other parncular pollutarits
'(such as: hydrocarbons, HCI, CO, etc.) wrll be added as occasmnal dema_nds The"

MAjor arttﬁmal sources of each pollutant are presented in Table F., 3. 1

Structure and InStmrnents'of: M'o'nitoring' Stations

- An mtegrated air pollutron momtormg station must be equrpped wrth the followmg'

analy.aers and mstruments SOE, NOX, CO hydrocarbon and oxrdant analyzers hxgh :

F -’22 |



and low-volume air samplers, and meteorological instruments to monitor - wind

ve‘locity,'wind.direction, _atmospheric temperature, Solar radiation intensity, etc.

A part of an exrstmg building is often utilized as a frxed station. A fixed station is

usualty unmanned, and should prefembly be made of ferro-concrete instead of wood

for fire prevention. In case of a prefabrlcated building, the use of heat msu}atmg '

materials and an air conditioning system is essential and windows should be made as

“small as possible.

"F.3.2 Monitor_in'g of | Water. Pollution

ey

@

Monitoring Station

In the $ame manner as the monitoring of aif pollution, a monitoring station of water
pollution should bé installed in the Bang Saphan arca. Wastewaters generated by
factories, which are dischar ged into- rivers after being treated, will have an effect on

the receiving environment. Therefore monitoring  of water quahty 'should be

- executed with regard to both the effluent water and the receiving environment,

Monitoring of effluent water, this means. in-factory samplmg, should be undertaken
both before and after the wastewatcr trcatment process. -Measuring items and
frequency are different depertding on the characteristics of the water quality ‘between

“effluent waters and the receiving environment. General measuring items and -

frequency ranges are mentioned below.

Measuring Items and Frequerroy ;

Significant items that must be momtored are those that are contmned in any- of the
- following categorles '

Pumary pollutants arising from the process or site. :
2. Heavy metals or ‘chlorinated hydrocarbons which are known o blO-
~accumulate. '

3. Nutriénts ( compounds of. phosphorus or-nitrogen) .

‘Examples of the above are grven in Table F 3 1.

Momtormg of cffluent watels should be carrled out contmuously, dally, monthly, and’
: sporadtcally accordmg 10 necessity, - However it is not necessary to monitor the -
water’ qualrty of the recervmg envnonment as frequently as in- factory monitoring

e because of its long time average mﬂuence Table F. 3 2 shows measurmg frequency

ranges by poliutant and by samphng locatron

F23
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Table F.1.3 - Summary Result of Main Water Pollution Indices in Kiong Maerampung

Note: Average value fromDec. 1994 to Apri 1996,
(*1) ; Efftuent standards by MOL _ _ _
{*2) : Depend on dilution ratio of Wa'.we_wa.fer and Fecelving water., o

7.1-76.

Measured Point- Measur‘ed‘Poiﬁt» Sta_h'dﬁi‘d *1)
1 2 B
BOD; (mg/l) 2.6 2.6 2060
S8 (mg/l) 6-22 3220 30150 " (*2)
{Oil & Grease (ng/l) | ND.- 0.8 ND - 0.8 50
IpH ) | . 7.0-7.6 5-9.




Table F.1.4 The Average Results of C‘oastél_ Water Quality in 1995

Pammeters K : Average | NEB Standard )

| Salinity (ppts s B T YN T A
“Dissolved Oxygen mnm.). ....... T2 i i
BOD  (DDUL) s 3.5 b S
INO, ppm) .o N 0.0019 e o]

'“Chlorophyll
“Total Bacteria _'

e PP T I I PECSELTEEL S LR LU

Fooal Coliform  (MPN/100 ) Fgag TR

" Remarks (1) NEB Staudm d for Class 7 lnduf:ual Zone where water is. used for mdrrsrrml activities
such as réceiving waler for industrial efftuent: . After effluent dmclmrge the watci
quality aust be within the standards:

{2)** = may be gsmbli.vhéd % Hecessary.
(3)* = hot include Ii'{llh‘.lac’ff ﬂonmhi‘c solids.
Source : Notification _oftlrc Ministry of Science Technology and Energy, dated Junie 7, B.E.2534 (1991)
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Table .1.6 " Present Population and Household in Amplioe Bang Saphai by Tamibon and Muban in 1995

-Local Community

Area

Population

. Household
.~ Tambon Name " Muban Name " km2 Male Female - Total % Dcns;ty Number Size
A 1 Tongchal 1 Ban Tamkiriwong - 349 - 323 6712 - - 13l 51
L2 2 Ban Pakklong - 635 48 1283 - ; 252 5.1
3 3 BanKrat - 78 697 1455 - - 316 46
4 _ 4 Ban Tung Rua Yao - 568 553 L2 - - 231 49
5 ' 5 Ban Nong Rawang. - 699 698 1397 - - 280 5.0
6 6 Ban Tamuang . 638 619 1317 - ; 253 53
7 7 Ban Mongkon - - 4% 409 - 865 - - 184 47
8 * 8 Ban Takien SOﬂg Finong - 309 378 687 - - 132 52
9 : 9 BanTang Sai . 231 205 436 - - 88 5.0
10 - 10 Ban Chai Mongkon - 360 332- 692 - - 149 4.6
1 llBanDonSlmg R [ e R .43 50
e e “Sub-Total . * 94 5105 ;5033.510,138 155 108' = 3,089 4.9
B 12 Chaikasem 1 Ban Nong‘{aphong - 6. 690 1426 - . 277 5.1
13 2 Ban Nong Chan - 379 362 . 4l - - - 150 49
14 3. Ban Dong Maingam - 473 488 961 - - - 165 58
15 4 BanMorastab - 44 A 86 - . 7165 54
16 5 Ban'Si Yack Bankrut - 621 58 1209 - - 240 50
17 ‘6 Ban Huay Kai Tor - 3&: 348 T - - 140 5.1
18 7 Ban Nong Mai Kaen . 519 496 “1015 - - 174 58
19, 8 Ban HinTang - 313 348 661 - - 139 - 48
200 9 Ban Nong Phong - ‘472 48 950 - . 196 4.8
21 10 Ban Sarm'Kum - 2% 261 58 - : 17 46
22 11 Ban Kao Mun < 336 344 60 - - 147 46
23 12 Banilmy Takien - 395 360 755 - - 177 43
R U Sub-Total 162 . 5,333 5,195 10,528 - 161 65 2,087 '5.0
'C 24 Thongmongkon ¥ Ban deg Yao - 240 266 506 - - 93 54
s 2 Ban Pong Ko - 1037 915 1952 - ; 400 48
26 3 Ban Ral Prasong - . RO TXT 1536 - - 320 48
T . 4 Bin Huay Kaeb - S 518 oS08 1,026 - - 218 47
28 . 5 Ban‘Tammaral S593S8E - LIT4 - - 258 46 .
29 6 Ban Kao Kaen - 68 M 1392 - - 299 47
30 7 Ban Sab Sombuan - 432 413 845 - - 186 45
T3l 8 BanNailock = - o321 200 611 - - 128 148 -
PRI S Sl Sub-Total | ~223 - 4,618 44249042 138 . 401912 4.7
"D 32 Ron'Thong -1:Ban Dtm Samnak - 1,276 1,220 249% - - - 527 4.7
33 © 2 ‘Ban Sai Ku -5 2660 501 - - 13 49
34 -3 Ban Ko Din - 6m 683 1327 - - 145 92
35 " 4 Ban'Sainyack . 867 80 1667 - . 73 45
36 5 ‘Ban Ko yai Chim - 1517 156020 3079 - - 716 43
37 " 6 BanPaRon * _ .40 416 876 - - 182 438
38 7 Ban Wang Ngam Kicn Soem 67 134 - - 325 41
39 .8 Ban Klonu Roi - 45 3l 797 - - - 199 - 4.0
40 - 9 Ban Klong Ploen - 504 467 o711 - - 24t 4.0
Al - 10'Ban Tung Chuek . - ‘537 319 8% - - 152 56
42 11 Bair Huay Plu 168 e 317 - - 71 45
b T SubiTotal: 228 7,364 - 6,864 14,228 217 62 13,034

" Source: B_aii{; Saphan District Administration Office

-~ F29
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“Table F.16 Present Population and Household in Amphoe Bang Shphan by Tambon and Muban in 1995
{continued)

Local Cotmunity-

- Area

Population

Household

Tambon Napme

*-Muban Name .

km2

: Ma!e

Total

"% 'Density Number - Size

E 43 Kamnert Noppakhun

Ban Tarad Bang Saphan Yai

C1im

Female

843

1,945

42

1 - - - 460
a4 . ‘ 2 Ban Na Pak Kang - 44 416 840 - - 170 49
4s 3 Ban Por Dang - 440 379 B9 - - 160 5.1
46 4 BanLaHam . '$3 . 43 -10l6 - . 185 55
47 5 Ban Huay Sai Kao - 591 561 1152 - - 261 44
48 6 Ban Don Thong . 453 496 949 - . 199 48
S 49 7 BanNongTala - 303 308 611 - - 122 '50
50 8 Ban Don Sanca S 281 260 541 - S 115 47
Coe o gubeTotal 554127 37460873 120 14470672 4 7
 F 51 Pongprasart 1 Ban Fai Tah - 68, 715143 - - 279 050
52 "2 Ban Hin Kong 5 - 551 497 ._ 1,048 - - 190 55
53 3 Ban Cha Muang - 425 399 824 - - 161 5.1
54 4. Ban Tam Mah Rong - 451 445 CTBY - - 170~ 53
55 5 Ban Rak Muang - 305 293 598 - - 116 52
56 &' Ban Huay Kaen - 308 . 286 SM - - 114 52
57 ~7 Ban Tung Pao - 210 222 432 - - 92 4.7
58 8 Ban Tung Kitai - - 331 324 655 - - 137, 48
59 9 BanTon Throng Lang - 307 259 s66 - - 122 . 46
' ' . o243 256 499 - - 9

60

10 Ban Tung Nun
G SubiTotal.

% agie

: 7,5'15'

95 1,477

52
5.0

61 Maeramperng
62
63
64
65
66 -
67

7 Ban Tung Larn Kuay

1 Ban D(_)l_l_:Sam]am

7 Ban Tah Manao
3 Ban AoYiang

: 4 Ban Tah Kam

5 Ban Pak Kiong
6 Ban Lang

- 183

351
439
238

223

881

819

373
a7

239

227
749
. 836
174

724

886 -

477

450
1,630

1,655
- 357

150.

185
- 99
93

305

348
55

4.8
48
4.8

48
53

3 . 3,134

3,045

6,179

174 1238 5.

. GrandTotal: -~ . - o

swnTotl
TLUNg76 33,500

1000

78 13,476 4.9

Source: Bang Saphan District Administration Office

T30
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Table F. 2.3 lefusmn Formulac

for the Calculation of Air Pollution Simulation

Di'f[‘usion Formula

Notations

1,

Plume fo_rmuia Q- (z - He) (z.+ [:ic:)2
" (Windy coiidition, ulc(¥.2) = : O e s tl
( 11.1d5.r.c01]1 ion, uf @< TR ou TR 2o
= 1.0 m/sec ; R
Puffformula | _ 0 o 1 u (£+Hc)
{Calm 1 condition, olxiyz) = Gyt afs g f iy exp ETEE
0.5 mfsec’s u < 1.0 ' ! o ' (2 + oy’
- + . T s
m/sec) p.t 2y 9]
Puff f()rmula ' , - i i
(Calm’ 2 C()ﬂdltiOTl C(?(,y,’l.): @yt : ’? : * 7! )
u50.4 misec) . | | |
' R R=X +Y’

7. -—X1+Yl+ azly (- Hc) :
g =X Y oy (Z + Hey?

C: Concentration (m’/m’ or kg/m’)

X: Lecw_m‘d distance ()
Y : Horizoiital distance (m)
Z.: Vertical dlslance _ ()
He: Fffccuve siack hmghl . : (m)
) letusmn palamclcl rilong with Zdnculon (wmdy (,ondmm\) (m).
u Wmd speed : " (m/fsec)

: Q Emlssmn rate- . : (Nm’/sebbrkg/scc)
Dnlhsmn pmametc: along wﬂh horizomal direstion (Cadim condtion) {msec)

(iv'sec)

fv DlﬂUSl.OI'I pmamctct along with velucal divection (Calm condnon)
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Table F.2.5 -Est,i.matioh of Gaseous Emission Loads in Bang Saphan I/E

_ by Type of Industry _
" Type of Industry S0," | Nox» | TSP Volume>
. R S (Nmhe) |- (kglhn), (Nn*/hr), |~ (kgihn), (kg/hry | (NmY/hr)
Food - L8 a3gl 310 64 100 33215
Textile 200 58 0.5 il 17l smo
Woo.d'en_ and fum_ithre | 13 3.7 03| 07 ti] - 3684
Paper and pulp 1ol g9 03 o5 09 285
Chemicals o 310 sgel Bl 167 261 87159
© Ceramics - 328 037 86| 176 276 92,146
 Steel processing 1300 379|340 700 110l 36528
 Machinery 86| o4q] 23 a6l 73| 24083
Shipbuilding 02| g5 00 oql  oal - a6

1) 2), 3): Calculated based on the units by Nomura Research Instiinte Lid.

.' Estim_ﬁtib::l of Gjaséous_ EmiSsibﬂ Loads
in Bang Saphan I/E by Type of Industry

B30 (ko) 000
- {3N0x (kg/hr) 90,0

| CITSP (kg/hi)

70.0
60.0 é
L
50.0 :?‘;
400 g
S g
30.0 3
N 60
‘_ 502 (kg/hr) ' 2 : '; 0‘;0
© NOx (kg/hr) 0 S R Dot e
7. TSI ) el
TSP (k) AN 8§ R & 2
: BT 8 Boim Mmoo
ko '5 B - ] -5 =
o - 4 [ @ .o i
o = R (7} = Pan- =3
=1 .S -4 W (@] b =
2. B -
Lo e B 2 =
& =g g
& & 3
. : 2
Type of Industry
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Table F. 2.6 Estimation of Gaseous Emission Loads in Bang Saphan Area

by Type of Source . _
_ . 80, - NOx o TSP
Type of Source .| qonsiyr) ) | Gonshr) L @ | Gonsht) | (%)
(]-)E General mamlfacture 907 24 17 0.6 | 268 a4
total | - |
- @ Iron/ Steel group 1,642 43 309 |l 484 8.7
) 'Thermal power plant 35840 933 28175 96.6 4,704 84.7
Stationary Sources Total _ : _ . S o ‘ . _
orene - (38389) . (99.9) (28659 (98.2) (5.456) (98.2)
4) Road transport vehicle 27 0.1 514 18l 1000 L 18
‘Grand Total -(@yGpr@ | 38416, . 1000 20168]  1000] 5556 1000

Note: tonfyr = 12 hr x 260 days x ton/hr

Emission Leads {tons/¥7)

“Type of Source

Estimation of Gaseous Emission Loads '
by Type of Source

3sS02 _(tblis/)'r)

INOx (tons/yr)

- Road transport vehicle

B

© Thermal ﬁoivéf plant/
 Trow/ Steel group!

. FSO

B TSP (tonsfyvr)

? SO2 (tons/yr)

7~ &7 7 NOx (tonsfyr)

General manufactire total

" TSP {tons/yr)



“Table F.2.7 = Estimation of Wastewater to be Treated by Type of Industry

 Wastewater - | 1
Type of Industry | 10 D¢ Treated |BOD Load S Load
: . o (m’/day) (kg/day). |- (kg/day)
Food 8,664 173 260
Textile | 4,840 97 145
" Wooden & furniture | 352 7 1
Paper & pulp - | Csel 0 2
“Chemicals - 20,672 413 620
" Ceramics. | . . 5920} gl 178
Steel processing L 6,000_ _ _‘120 180
' Machinery | . 495%6| 99 49
Ship building as2 | 3 5
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Table F. 2.8 Existing Municipal Solid Disposal Sanitation in Bang Saphan Arca

Sanitation Name| The place for solid waste | - Dumping . | Starting | Methedology 6f Solid

disposal : Arca(Rai) | year .| ~ Waste Disposal
(year :1995) .. [ Capacity . : :
Kamnood Noppakhun{Plain arca around with rice fictd| ' 8Rai, . {Duimping 1o the grownd and|
Sanitation Mao 5, Kamnoed Nappakhun Sub-§ 2 -3 tonnes/day | No record burn.ing.

District, outside-sanitation arca 3

kms.
Ronthong Sanitation{Plain. area, Moo 4, Ronlh'()_ng .. 9Rai, No record [Dumping to the ground and
. |Sun-District, public: arca, outside| 2 -3tonnes/day " |burning.

sanitation arca 1.5 kms, .

Ban Kiud Sanitation |Plain arch, oiside sanitation arca. 3.06 Rai, No record |Dumping to the: ground and

253 1ohines/day L lcmp'o"ra_ry Bhnﬁng.

Sowrce . Information fram Questionnaires of Environmental Management in*Sanitation and Mimicipal Aveq of Pra-
chuap Khivikhan Province, Survey by Southeast Asia Technology Co., Led., January 1996.
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Table F. 2.9 -Existing Waste Management Practice

WastéManagem_e'nt_l.’i‘ac_tice ' . "Typ'e of Waste.

On-site landfill - Bio-sludge, Activated carbon Ash Wastewaler treat-

jment sludge ete.

Oﬁésité burial ' Activated carbon, Spent ch_arcol,.Spénl c.al'alyst, Mud, g
_ fetc. : _ '
‘ _On-site.lﬁnd'fafr.n.ing: B IOil & sludge, Slop tank drain, Bioleudge, ete.
Tacineration on-site’ fwaste 01l Tank bottom, Bio- siudge Waste from ﬁlter )

Press Reactor sknnmmgs Wastewater ete.

" On-site pavement . {Bituminous waste
Collected by sanitary district . . ‘IFactor'y and office debris, etc,
Stored on-gite - : ' Waste polymer, -Spent éaialyst, Brine mud,' Spent

solvent, Skimmer and mud, Resins, etc.

“Soldoutside. - L Wasteonl Waste polymer, Off spec. product, etc.

~ Regenerated by-s'upp'lier e Spenl cataly%t L
‘Fixed with cemcnt_ S Waste contammated with ht,avy metals

Source - The Monrmmrg (.ura’ Coditiol af !ndumm.' Hﬂzrmlnnr Waste: anmrlaus Wase M(mngemem in Thaifand
FDRI i 995 ' )
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Table F. 2.10 Estimation of Industrial Solid Wastes
Generated in Bang Saphan Area

" (Unit :.ton'slyr)

~Fype of Irldus_t_ry General Waste -'Hazarddus Waste (*} Total
Food 1,377 243 1 620
Textile - | 387 68 456
Wooden & furniture 31_6 56 374
Paper & pulp 57 10 68
Chemicals 1,836 324 2,160
Ceramics 1,865 329 2,194
Steel processing 2,235 394 2,629
‘Machinery’ 2,080} 367 2,447
“Ship building - 29 5 34
General manufacturc total' 10,181 1,797 11,978
Tron/Steel group "50.000 T " TT50,000
' E ki 60 000 *E Sludge from pollshmg ‘and platmg
Thermal power plant 480,000 (Ash) 480,000

Ash, Dmr Oﬂters‘

{ 400, 000) (Reit se/Sale)

(%) Haz(udous wiste (s assumed to be 15 % of total solid wastes.

(¥*Y): Although the sludge generated trom the pickling and platmg process will contain Ferrite, -
Zing, etc., heavy metal w:ll nof be contained. Thetefore the siudge will be recycled efficiently,

Estimation‘ of lndustri_al SOlid Wastes Genera_ted_from' Bang Saphan I/E.

Wastes Genérated (tons/yr)

[ Hazardous Waste (*) |
‘Waste

A General

" Wooden &

farniture

2 TEOC e
2 52
3 g £
a £
& 3
: . .
" Type of Industry

Ship building, %




Table F. 2.11 ' Site and Incinerator for Treatment and Disposal
“of General Wastes

must be composed of
a). Incinerator building

b) Car parking and car washing area
¢) Ash removal pond

must be composed of
a) Storage room
‘b} Waste separation room
1 ¢) Incinerator area

-d) Restroom.

a) Tobe installed sufficient amounts of incinérators
1'b) Working hour = -8 hours or 12 hours
¢}y Emission ‘must meet the air-emission: standar ds of MOI

d) Incinerator must be composed of :
~ Automatic feeder
- Tempcrature controller and other mgmf icant parameters
_ "Stack height ‘= (5 m - '
- Secondary chamber (dust burnmg) can control tempemture to
1,000 C and rétention tlme is 0.5, scconds oF hlgher
e) Ash removal
- “Amount of ash from incinerator can be esumated from 20 % ot total
~ solid wastes

- Source : [EAT
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Fable F. 2, 12

Ambient Air Qua_tity S tandards (‘Thailand)

" Polltants

| year average

2

November 6. B.E. 2524, published in the Royd Government Gregtte,

Vol 98, part 197, daed Dacamber 1, B E:. 2524 (1981 ) 432 - 4323,

Mdhods omesun,ment \Ionﬁcmm of the Ministry ofSaenoe Technolony 'md
Energy, issued under Netional Environimental Quahty Ad B E. 2518 BE. 2521,

published in the Royd Govanment Givette, -

Vol:'98, pat 197, ckteﬂDe:anhenl BE, 25?4{198])p 4299 -4306

Thavemge 8hawmge.  24h ave;age Mahots of
_ mg/m’*. - . mgm'. - “mg/m’ ‘mg/ny ‘measuement
Cacbon monoxide ‘ 50 20 ' ~ Non - dispeisive
(COy ' : " infied
. . detection.
Nitogen dioxicd 0.32 G phas:c
(NOy) - ' chemi-
. : _ _ - luminescence:
- Sulfur dioxic (SO,) 0.30 010 Paaosmiline
Swspendd 0.33 010 Grvimenic
paticulate mater : + . high'volume
(SPM) o ’ .
‘Photochemical 020 Clemi-
- Oxichint (O,) - lumineseenc:
Lead (Pb) _ 0.01 W ashing
* - Geometric mean vaue '
Noie: - {1) Starrhds Nofification of Office of the Netional Env:ronmem Boad NoZdzted '

Seuce: Laws ajﬂStarldard; on'Pollulion Conlrol in Thailand 31cied, PCD, Sept. 194



Table F. 2.13  Emission Air Quality § tandards (Thailand)

© Proposed standard values

Sources

31,

-~ ‘Source: ONEB (1989) '

No, Subsances
‘1. Particulate S * +Boiler and furnace
' o 0.3g/Nm’ Heavy Oil as fuel
. 0.5gNm' Coal as fuel
- 400 mgﬂ\'m ‘Steel manufaciuring
400 mg/Nm* +Cement plant and calcium carbide phnl
400 m g/Nm3 -Rock and grate aggregate plants
o ‘(production capaeity more than 50,000 th)
_ -~ 500 mg/Nm® *Other source
2. Smokeopacity = ' notexced40%, Ringelmann sk Boiler or furnace
3, Aluminium “(dugty300 mg/Nm Furnace or smelter
Lo (A1) 50 nigMNm" - : .
4. Alohol 005 loin Any source
5.7 Alehyde 0.05 lb/m Any source
6. - Ammonia 25 ppm ~ Gasplant
7. Antimony 25 mg/MNm” Any source
8. Aromatics - -0.05 lb/mm' Any source
9. Asbestos 27 ;1 g/Nm Any source
10, Arsenic 20 mg/Nm _-Anysource’
11 “Béryllium 10 i gNm’ - Any source
2. Carbonyk 25 ppm Burning refuse
13 Chlorine 20 mg/Nm* Any source
14. - " Ethylene .- 003 Tbfmin * from production or by usage
15. Eder ~-0.05 ib/min. “Any soufce
16. Fluorine 031t POs Arny source
17. * Hydiogen chloride 200 mg/Nm*. " Any source
18. Hydrogen fluoride 10 mg/Nm’ Any.source
1. Hydrogen sulphide - 100 ppm - Any source
20. . Cadmium 1.0 mg/MNm® " Any source
21, Copper - “dust 300 mg/Nm* Ay source
. - - (Qu1) 20 mgNm* S
22. Lead dust 100 mgNm’ Any source
(Pb) 30 mg/Nm* -
23. Mercury - 0.1 mg/Nm* .- 'Any source -
24.. o 1000 mg/Nm* . -Any source
25. S0, 500 ppm HZSO4 production, Other activities:
' : 400 ppm Bangkok and ifs vicinities
: 700 ppm . *Other arca _
26. NO, 1000 mg/MNm* - Combugtion source
) L 2000 mg/Nin'" HNO; production and others
:27. . Niticacid 70 mg/Nm* - Any source
28. . Organic material 001 Lin - ~ Any source
29, - 'Phosphoric acid 3 mgNm' Any source -
30.. Sulphurtioxide 35 mgNm’ ~=Any source akso in - -
T e ag HO B0, combination with H, SO4 :
. Sulphuric acid” 35 mg/Nm’ “Any source i



Table F. 2. 14 Industrial Water Effluent S\_‘.andards .(Thai'land) ~ Selected Indicators

Remarks

Quality Indicator . Units " Standards
BOD (5 days,at209  mg/! 20-60 Fishety canning
Max 100 | |
~Staich in(_lﬁsu'y _
. Centrifugal Max 60 o
~ Sedimentation Max 100 .
© Noodle industry Max 100
“Tanning industry Max 160
Pulp industry Max 100
Frozen food industry . Max 100
Suspended solids(SS) - mg/l Depend on'dilution Ratio: - : .
' -~ ratios of wastewater 18 to 1450 - Max 30
“vand receiving water 5110 1800 " Max 60~
' 1801't6 1500 Max 150
Dissolved solids (DS) - -.m'g/] ~Max 2000 orunder - If salinily of rece.i\_dhg water is:higher
~ -offiee’ sconsideration - than 2000 mg/i, DS in the effinent
but not more than 5000 - should not be hlghel than' 5000 mg/l
- : - of the DS ih thcxecc;wng water
pH - 5-9 E
~Cyanide as HON mg/] Max 0.2
Oil & Grease mgl - Max50 Refmery & Lubricant oil industry -
' S Max 15.0-
 Free Chlorinie mgl . Max10
Heavy Metals _ E S _
- Zine (Zn) mg/l . Max 50 " Zinc industry Max 30 -
Mercury (Hg) mgfl CMax 0.005 - Zinc indusiry © . Max 0002
Lead (Fb) mg/l Max 02 | Sou
Manganese (Mn) mg/l - Max.50

 Source  Laws and Standards on Pollation Control'in Thailand, 31rd ed. ',:PCD,SépL'199:4. .
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" Table F. 2. 15 Standard for Wastewater Effluent

- from Factory that is allowed to discharge to. Y/E

F59

1 |Average BODs' = 500 mgﬂ '
2. Average‘Sﬂspendéd Solids =.200 mg/l '
3.|pHl | 15.0-9.0 o
4 [Temperature " < 45 o
5 |Sulphide as hy‘drog.en sulphide =5 ~ mg/l
6.ICyanide-as hydrogen cyamdc = mg/l
7.|0i and glease = 10 mg/l
§.{Tar | 1= 10 mg/l
9, Formaldehydc = 2 mgfl
10.|Phenol and Cresols <1 gl
11.|Fres Chiorine <5 gl
12 |Insecticide none '
13.|Radioactive compound none .
14.|Fluotide (F) = 5 mg/l.
15.|Free Ammonia =5 mg/l
16} Total Ammonia N'itro'ge'n as N . = 50 mg/t
17 |Mercury and Mercury. Compound +1=0.005 mg/l -
18.|Soluble 1ron and Mang_nese ' = 10 nig,/] :
31'9.Ch10m1um Alsemc, Silver, Selcmum '
Lead, Nickel, "~ Barium, CQppel B
i Cadmlum “Total or Bach o e i :
" 190, |Other matendls that “should 'not ’
dlscharge into the wastewatcl pipeline:
- High viscosity material
- Settleable solids - that cause . pxpe
: cloggmg ' _
- Calcmm Calbide Sludge ' ;
21 Synthctnc Detclgem ' = 30 mg/l
22. Chloride (CI) as Chlotine - 1= 2,000 ‘mg/|
Source : IEAT o |




Table F. 3. 1 Significant Pollutants to be Monitored

Pollutant -

. ‘Main Indusirial Polluting Source

Sulfur dioxide (SO))

SuIiunc acid production, mdustneq using hedvy 01!
as fuel, metal mdustry puip mill

' Nitrbge’n Oxid_cs (NO,)

Nitric acid manufacture, various industries accompa- -

nying mmbustxon

Parti¢ulate Matter (PM)

“i(boiler, furnace, kiln, etc.)

Various . industries  accompanying "co'mb'uSIiojn

‘Carbon Monoxide (CO)

: Csas mdusﬁy, met'll ref mery, 1ntemal combusuon
" |motor vehicles '

Hydrocarbon

« IMotor vehicles, oil blOl‘dUG refining sites, pdmtmg

facilities

' Hydrogen Chloside (HCI)

Soda industry, 'plastic' process

*. Others (heavy mctals and thier comjiouﬁds;: asbestos, offensive odors, efc.) . -

Water Pollutants § | |
Suspcnded Solid Almost all mdustrylt,s espuua]ly ceramics, paper
P o pulp, food processing, stone quarryn mmmg,

" BOD,COD - - [Almost all industries, cspcu-llly food prou,ssmg

pulp petroleum, chemical, fermemanon

- Ol & Grcaée

"12) Biologicat 6il and fat {food, 0il & fat industry

1) Mineral oil (pellochemlcal,_ machinery, iron/steel)

pH

Electroplating, morgamc mdustry, lronfsteel mlll
leather manufactire

Subsiances

Cr, Za, Cu, As, etc)

: 2)\'011_1nuals (eyanide,
rine,ete.)
3) Organic

Inorganic and Org,amc 10XICI) \/IetaE mining, etectroplatmg, morgamc chem

' 1) Heavy meital ion (Hg, Cd,: Ph

“fluo

|monomer, orgamc solvents for elecuomc 1nduslry

g,ldss orgamc symhes}s

12) Electroplating, symhct]c chem , dlummum glass,
chemical fertilizer = ‘ ,

3) Pesuclde mdustrial chemical, plastici?ér' .plaé;ti'c

Others’ (Num(,nls colo: offenslvc odor lmat elc)
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Table F. 3. 2 Frequency of Water Monitoring by Parameter

-Moﬁitori'ng Item | Monitoring Freq‘uenéz

Those primary pollutants which affect the perform- Contindous - daily
ance of the wastewatertreatment process or can have]
lmmedlate effect on- the receiving environment.
BOD/COD, Temperature; Oil & Grease, pH

" Other ptimary pollutants: . Daily - weekly

Other pollutants relevant fo the receiving waters. MonthlS/ - annual

Feédstock composmon as reqmred by delivery of Sporadié
_raw matérials :

* Dissolved oxygen ( o as'séss the effects of dis-{Basically a monthly or
. charges contammg BOD): : - [seasonal.

° Chlorophyll -8 (1o assess the effccts of dlschmges

containing nutrients on dlga g:owth)

s Biological uptake for discharges contammg b10~

accumulative pollutants. -

Souice : Guideliiie fm L‘m'.'mrmmnrai Imprrc.rAnesuneur and Management of Cheimcal
" and Permrhwmcal hrdumres, OEPP. 1993
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