2. ENVIRONMENTAL POLICY

2.1 The Chao -Phraya River Basin.
The Chao Phraya vaer basin is a part of a global water c1rcu1atmn system.
'The basm can be ‘divided into thre¢ sub- basms by their dlffcrmg topographic,

hydrol_ogac, -and - soil characteristics: the upper, middle, and lower basins.
2.1.1 Upper Basin

The arca has stccp-.mqﬁnlaih's' and - is covered by forest. The area serves as a
‘water rétention arca and is the headland for one of Asia's most important river
systems.

2.9.2 .M!g;die Basin

The area’ 1s made up of numerous small plains and mountainous arcas. - The

area collects water from iributaries which feed the main rivers _originate  in
the upper . basin. . °
2.1.3 Lower Basin

“This " sub-basin compnses both the ancient deltaic area and the surroundmg
' uplarid, ~The upper delta floods during rainy scason which allows it to serve as

a regulator for the rivers which flow 1o the lower delta  where Bangkok is

located. -
The role of these sub-basins is a closcly related ecosystem:

- Deforestauon in 1hc upper basin . resuli.‘, in' unstable watcr runoff which -
: advcrscly affects human sculements. agriculivre,  and .indusiry at the

lower basin.
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Water pollution in upper basin can be quite “detrimental 1o water quality

in the hcavily populated lower basin.

Therefore, for development of the Chao Phraya chr basin and for safe use of
water resources, the delicate relation betwcen these sub-basins should bc

recognizcd.' Environmental  policics and their roles in dcve]opment are

summarizcd in Table 2.1.

Table 2.1 Environmental Policy in Chao Phraya River Basin

Envitonmedtal Policy. . Rele  Upper - Middle - Lower Basin' -
‘ Basin Basin Uppsr Lower

Conservation of forest Stability of amount

Any kind of development is not of water flow
permilted o
Conservalion of soil . Prevention of
Efficient land use erosion
Maintaining water qualiiy water pollution
for using various purpose ... control
Efficient use of rain waterand flood control

prevention from flood in the BMR

2.2 The UCR

The UCR is located at upper part of the lower: basin’ of the Chao Phraya River.
The UCR can be divided into two main sections by topography as follows’ =

2.2.1 Upland Area o

Conservation. of top-soil. and appropriate -land use- are 'rieccssar.y' to sustain

agriculture on a long term basis.
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2.2.2 Delta Area

‘Water quality control of the arca along the river should be the first concern,

The function of the arca for water retention should also be maintained to

control flooding in the lower delta.

.Considériing"' the folc;s' p!_éy_cd"by c'abh_ -area, environmental policies suggested

for dc\iéibp‘mcm'a_rcf summarized in Table ~2.2; and an overall approach to

environmental issues _'_in'linc with development policies in the UCR is

conceplualiy _illu,st(atéd__ on Fig. 2.1.

Tabie 2.2 Environmental Policy In the UCR

_Environmental Policy

Key Concept

Rols

Natural Resource Management
in Upland Area

Implimentation of apprdpriate'

preservation, restration and
conservation In accordance
with natural condition

Stability of flow - -
Prevention of erosion
Preservation of agricultural
snvironment

* Water Management in
Chao Phraya Delta -

Keeping't_hé present water

" quality and quantity

Water_supply for

" agricuitural production

inthe UCR .~

- Water supply for.

urban, industrial and
agricultural activities
in the BMR

Flood re!a_rding
function for the BMR
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3. Critical !ssues to the Envaronment and to
_Development

3.1 Critlcal issues
3.1.1 Chao Phraya River Delta

The critical p'roblém is' the water 'quaiity in the Chao Phraya Rivef which is
gradually - and consistently dctcnoratmg The water quality: 6f Chao Phraya
River varies by location: from 2 ppm 10 10 ppm COD (measured by the: study
team‘_usm_g a snmpll_ﬁf_:d method, shown in Fig. 3.1). In general, the level of
‘contamination has already reached the maximum level allowed by the ONEB

(refer to Fig. 3.2). Thus, no more pollution can be allowed.

COD ppm.

' 30 —
<+ RAINY SEASON
4~ FIELD TEST BY
N THE JICA STUDY TEAM
20
10 -
VOI ] ¥ T ¥ 1 1 1 ¥
0 100 200 3Q¢0 400

distance from river mouth (km)

Notes:No standards in terms of COD have been regurated

'Fig. 3.1 COD Average Value (ONEB) & Test Value by the Study Team
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Untreated effluent from houscholds “and industries is directly discharged .into
~the rivcrs,_-.'thhsijmofeVsev'er'c ‘water contami_nati‘bn will - accompany

uncontrolled. ‘regional -economic : development.

Although toxxc substanccs of agucultura] chcmlcals have affected river
bottom sedlmems, lhe cffecl 1o the water itself is not yet: sngmflcam so- far. - -
However, in addmon to the danger of increased agriculiural chemicals, other
agrlcultural acuvmcs such as llvcstock breeding and fish ponds are-

begmmng to be sources of water pollutlon

However, -if appropriaic_ measures are taken right’ now, ‘it is "still-'possiblc 10
restore  and - preserve ‘the quality of - thc rwer water., . - On' the conlrary, if any
_measures:: are: not - taken now, .serious water quality po]luhon w111 occur..and -
- affect the water supply not only in the UCR but also in the BMR. Thus,
.approprlatc measures to protect the Chao Phraya River basin, especially the
delta’ ‘area,-are urgent. © Delayed - actions - for  environmental counter measures

will be much- more costly .and court environmental * disaster.
3.1.2 Upland Area

In the upland area, ‘the critical . issucs, arc. inappropriate land use and.
disorderly deveidpmcnt; From the environmental point ‘of view, .sloped land
‘should be protecied from excessive use because of environmental sensitivity.
If the sloped land is over or mis-used for ficld crops, soil erosion will

undoubtedly occur.

‘The rc’m_ai'ning forests, largely located on sloped land, are both
environmentally. important and " sensitive. . Deforestatioh has been clearly

docurented -as- ‘the - primary - cause of many environmental problems.

Al{hbugh appropriate land use is .critical in these areas, there is at present no
la'nd “-use: control.: .. Therefore, ‘these environmentally imporiant and sesilive
- areas have been developed. haphazard and- used for crop fields. As a result of
intensive .l{:jif.ld ‘use, soil e_ros'ion is . alrcady OCCufring in these arcas. In ‘addition
to" this 'inap.prgp_riatc" land use; _s_oil' prdductiyity._is' gradually ~deteriorating due

‘to the inappropriale = mono-culture.
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To keep the Chao Phraya Rwer basin enwronmemally sound. land use - must
have sufficient environmental cont_rol._ Agncullural diversification. should

also be cncouraged to keep soil fertility without - increased use of ch_emlcal»_ i

fertilizers.
3.2 Technical Measures
3.2.1 The Environment and tndustrialization -

The lcadmg industries in the UCR are rcsource based such "as' food processmg
cemcnt and ccramics -i_ndustrlcs. However with -industrialization . pressurc -
from' the BMR, some linkage lyi)e -industries-s'uch as light pr_ocess'ing,»-'
precision. machining, and';electrdhic industries. ‘arc already locating ~in- the
southern part of the UCR. | ' ' .
About 25% of the BOD in the Chao. Phraya River Watér is estimated fo be- the
effect of industrial waste water, = Further . industrial- development without

creating sufficient control and managemem system of the wasie water will

incur rapidly increasing poltution of the river water.

Environmenial measures must be established against negative impacts. by UCR

based factories.
1) Environmental Po.licics for In&ﬁstrialiiation_
Environmental policies for indusl_rializa_tion are needed to:
(1) Maintain water ciuaiit’y of - Chao: Phrayar River -basi‘n‘:'-:.tl'.xrou'gh'-' :
appropriate land use control and - sufficient. environm.cntal'“"

standards for industries:

(2) Pursue 'a pfopcr- balance - between environimental .- cor’i‘setvation

and industrialization ' which - suits the features  of ‘the UCR
2) Problems

Although only a few hnkage type mdustnes are bemg develope{i in the

UCR, scrious environmental problems are - already occursing ‘due to



(1)

(2)

(3)

Industrial - location
- Indostrial type. -

Hazardous industtial wastes

. Industrial water

-~ Aif . pollution

Industrial  location

The Chao Phraya River delta is particularly susceptible to
-envirdnmental- pollution caused by. industrial’ discharge  or
mishaps. This is largely because the impacts are likely to rapidly
spread over broader areas. In the UCR, the most sensitive areas
arc. the riverside “arcas and. flood prone areas like that near

Ayﬁtihﬁya.

Large scale industrial cstates arc already under construction in
flood. prone -arc.as. These indusirial estatcs are constructed within
polders. = In-the rainy.season, the water flooding: the  estates may-
be pumped outside. . This typc of operation disturbs the natural
wate_r' cycle: and . expands the damage of flooding in the lower
basin, since the land does not hold the water for a substantial

length  of time like surrounding rice fields.

Industrial " type

_‘There is no coalrol- on industrial types by .taking inlo account

- environmental suitability. - Especially factories with toxic

fcfﬂucnt-sbo.uld be prohibited in lhtis_e areas. Contrary to this,

industries producing'hazardous wasiecs such as the high-tech

“industry are already being constructed in the sensitive flooding

arez -near  Ayutthaya.

Measures- to control hazardous industrial waste .

At .present- th_er_e.'-_is insufficient " control. by.. industrics producing

hazardous -industrial wastes.  Factories creating hazardous wasies
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(4)

(5)

Urgent

(1)

(2)

should equip themsclvcs with proper hazardous - waste treatment :
facilities. The quahty of mduemal efﬂuent and ‘wastes should be

‘checked independently by public -officials.

At present, there are an insufficicnt number of both treatment -

facilities and control systems and there is no cffective checking,

Industrial water

. There is ‘at present no control on the use of underground water

. by factories in the UCR. .

-Adr - pollution

Air pollution is caused by cement industry-related activities in

‘Sara Buri.
Measures

Extend the 350 sq. km. restricted zone at the upsiteam of Sam Lae

water- intake.

To protect the water guality around the water intake for the
public water supply of the BMR, a 350 sq. km. resiricied zone was
established.  This restricted zone legally prohibits the
consiruction of  new faclorieé as well as the expansion of ecxisting
factorics which discharge hazardous wasiés or high' BOD wasie

water.

Since it is so important. to - protect the water quality. of the - |
upstream Chao Phraya River, as well. as”other rivers and canals,
the restricied - zone shoﬁlﬂ- be extended - upstream; ' especially -along

the zones adjacent to.rivers and in flooding zones.

- Undertake an -environmental assessmenl of existing factories and

siudy: the -impacts  of industry on 'Ih_e environnient in the affected -
areas.. - ; ‘ '



(3) "~ Create a law directing medium and large scale factories to install
- hazardous - treagment facilities and small scale factories to relocate

10 __indus_trialz‘.estat'cs_ with common treatment facilities.

"Indu'stri'zil Hazardous “Preatment. Centers arc  scheduled to be
cstablished by Department of 'Indust_rial_ Works (DIW). Tt is
--expected, that -these centcr's_ will-play a part of this role
effectively. - - '

+{(4) “Restrict. -factory usc - of un_der’ground_ water.

Excessive use of underground water may cause the ground
subsidcncé. and increase. susce_pfibility. to flooding, . The use of
_underground. water - should be restricted and - factories should be

‘charged for its use.

(5) -Pr_ovide.specia‘l_.gu'idcli_ncs for. industrial- location in the

cnvironméntaily sensitive areas like ‘Ayutthaya regarding:

- The types of indusiries to be promoted or prohibited.

- The engineering methods used -in land- preparation.

~ The water retention caﬁacity of the Ayutthaya area must
~not be reduced. :_ For this 'rbas_bn the ‘system of factories
enclosed by polders is not recommended. A cut-and-fill
method, creating factories enclosed by retarding ponds is
preferred.:. '

.- Recommendations for hazardous tireatment systems.

... - Constraints on the users of underground . water.

- {6) Estahlish- a{jpropriate. dust prevention -methods for cement

industries.

Tt+is believed that the dust pollution sources are rock mining sites
and cement féctor‘_ies themselves.. A study should- be conducted to
-estimate the load of -p_bllution generated by these pollution

sources.
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4)

It is also believed that the’ coarse dust-is emitted ‘from the rock -
mining sites and the fine dust is emitted from the cement
factories. The fine dust pollution causes s'erious:envi_ronm__ehtal
problems because the fine dust diffuses widely and poses serious:

health -risk 1o bumans, =

It is not difficult to prevent the dust -pollution -from cement
factories since a dust-collecting cquipment does not require
complex technology’, and high dust collecting efficicncy can be
atiained easily. Electrostatic precipitators. are formally - used in

cement Tfaciories.

The best and. simples_t' way for the prevention- of “dust’ pollution 'is
to requirc cement 'faétorics 1o ‘equip themselves. -with appfopriate
dust-collecting systems and to check coliection efficiency by -
themselves.  Administrative g’u-idancc is thus the most imporiant
measure to control cement factories. It is also supposed that a
subsidy - for dust-collecting equipment would be -an effective

measure.

Long-term  measures

The long-term measures should. be faken not only in the UCR" but

throughout the kingdom.

(n

(2)

(3)

(4)

Provide an overall land use and zoning plan with legal .

enforcement not only in the Chao Phraya. River basin but also in

the other river basins, and designate . industrial promotion zones.

Promote -agriculture . based or . recycling based .industries’ which

reuse industrial wastes and waste water.

Promoie well-arranged industrial - estates with .common industrial

waste trcatment {acilities. .
Establish an environmental monitoring  system -to. check the.

industrial waste water, airborne. partidu]ate matter, ‘and toxic

waste conditions.
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An overall picture based on the ‘above arguments is shown in Fig. 3.3.

Type of tndustrles to'be
developed 1n the UCR
recommended by

“Industry Seclor

~Agro-Industey

-Constractior materfals Industry
~LEght pmc;zsslmj Industry
~Hanglcralt Industry

~High-Tech Type Incustry

“Urban Supburltng lndustr"{

genachine, houstng construction &
refosm, printing house, elc)

Sutiaplé of nol for the UCR 7
(}:yes‘x:no {reason &praclical

issus

‘Practical Theme of Industrial Development

\

O - tgkminish Lhe BOD value)

0 {lreat the dust feom the factory)

L i

©: {less environmeatat problems) .

0 :{less eavircameatal problems)

Fnd X - {giffScully in lrealing Waste

organlc solvents/toklcinaterials)
0 : (5tudy proper measureé should be

done

Requiation

-Expanslon of already regulated catchment area
In the Dela’’ i}
. -DbYigatien of seif-ireaiment system in
migdlesYarge scale factories -
-Fine potluters

Administration

Tyge of tndustries o be.
developed In the UCR

recommended by the sector
of Environfmental protéction

“{ ~pelta area-!

1. Industries using less water

2. Industries which do not_ "
dispose of lox|c Substence

3. Ingustries which do not
require large site

-Upland area~.

b Indusiries using less water

2. Factorles which can permanentry
matntain the effluent standards
of Industeizl waste waler
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-Enfercement of environmental adminlstration

—Constiuction of hazardous wastes treatment
center Tor small scale faciorkes .
tefeiclal sector —m— pilvate secter)

~Indusirial zenlng for small scate factories

~Establishment of ingustrial pellutien. .
protection agency .

-Persennel Lraining program for paliutlon
control : '

_onttoring,

-paltutlon controk by factories themselves
(Scientlfic {objectIve) monitoring system?
~Envireamental monltoring by local government
-Sybjective measurement based on resldents’

acceptance

' Fig. 3.3 Environmental Policy for Industrial Development




3.2.2 Environment and Agricultute

Agriculture is the most Imponanl_ixclivi{y_ in the UCR. It must be directed .1o~

become environmentally sound.

1)

Z)

Environmental Policies for Agriculture

(1) Encouragc leCI‘SlflCd agrlcultural actmtlcs to strcnglhen the

environmental base of the UCR :

(2) Encourage the farmers' environmental awareness, by promoting

-a’ proper agricultural system.

Prohlem_s

~An incrcase of agrlcultural producnon by the cxpans:on of- culnvated
area is now becommg 1mp0351ble in the UCR. &l common, howcvcr,

arc inapprop_riai‘c tand ‘use’ and mono-culture. - Addmonal]y, f:sh " ponds
and livestock farming arc - likely to be potential water po_lluuon sourc_cs.'
Environmentally 1nappropnate agriculture causes many typcs of

environmental problems. The most significant - problcms are descnbed

. below.

{1) Mono-culture

The mono-culture’ or single crop culture which is being practiced
decrcasus soil feruhly and results m mcreased crosion probicms

in the upland areas.
{(2) Environmental ‘pollution sources

L_gs‘gg and fish gg ds: Frsh farmmg and llvestock farmmg
are likely to be. potennal water - pollution sources. - However, '
neither responsible public. bodies nor systems exist to instruct

farmers . the methods for proper treatment of cffluents.
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_(3.)'7

ggngmggg! fer L]IlZQI‘ﬁ: Large scale- ficld crop producuon with

chemical fertilizers not only cause the culrophicatmn of surface

-_watet and.gr_ound .water pollution but -also. deteriorate 'the soil.

MMM Oven use ‘of - agncultural Lhemncals cause

water polluuon ‘and food contammatlon

Perception of - farmers

-Pércepliqn" among -farmers regarding delerioration of the

-agricultural - environment ‘is weak.,

The - frequent accidents caused by .'i_he' abuse - of ag:ricﬁltural
chemicals is due to .fanners'_ limited knowledge of proper use and

handling- procedures..

3)- . Urgent Measures - .

(1)

a)

g Agricultur’él - wasie water - treaiment

It is ';nec_es'sé_i—,y .to provide guidelines ‘especially for medium and

" large scale fish and livestock farming.

Livestock farming

As waste water from livestock farming, especially swine waste

- water,. can load canals and rivers with hlgh BOD, the waste water

should be treated.. The following trealmcnt melhods should be

- considered in the. UCR.

- Oxidation pond fnclhod'(using 3 scptic ta'ﬁk with

proper ' temperature -and " abundance of sunlight).

Fish pond

:_;Wastc water ‘from large scale flSh pond can-be a SOurcc of water

polluho_n; - The _Nauonal Inlan_d_ Flsh_em_:s.- Institution has
recommended an- effective * and. economical - biological treatment
method of pond waste waler, using fish such as Tilapia and

phytoplankton such - as - Splrulma Applicaiion of these methods

'sheuld be conmdcrcd

35



4)

(2)

Long

(1)

Proper uses of . agricultural - chemicals - and festilizer

It is necessary lo promole public relations: ‘and “educational
activities to farmers for proper uges of agricultural chemicals
and fertilizers by officials of Depariment of ‘Agricultural

Extension,

As for chemical fertilizers, inércésed fertilizer 'poIlutio'n" is
expecied to- some extent by the progress of ‘\gncuilural
mtcnmﬁcahon but ils scnousness varies by’ Jocation, soil,
preClp:tauon, and lype of crop.- Gencrally, ensurmg a proper use
of fertilizer in terms  of :both quahty and quanmy, attentive -

monitoring " aclivities are sccessary in each . catchment area.

.On the other hand, as for agficullurai. chcm.icals,'--instructior_:s on
proper use of agricultural chemicals should be given to farmers.
Promotion of mixed cropping and the i:réatid_n -of - environmental
forests are recommended as an effective _pt_;slicidé method using 2
natﬁrai enemy sysfem_. Th@sc are. more - environmentally “sound _
and often morc cconomical in the long run than exclusive

dependence on agricultural - chemicals.
term  measures
New farming system

It is. neccssary to promote’:a new farmmg system (as proposed in
the Agricultural Sector chort) with emphams on. envxronmemal
conservation.  The upland area especially should receive
atteniion 10 encourage environmentalty sound -agrlcultural

practices.

To conserve the agricultural environment;: an . integrated

farming system should:'be-:imr'oduccd. = A model of - this  proposed

_integrated - farming. ‘system is shown in Fig. 3.4,

The main purposes of the integrated - farming ‘systém are:
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COMPONENT . EFFECTS

Houselot Artea (— ™ __Mic.ro-o.]im_ate..
“—{ WIND BREA TF{EE )‘ Improvement by
. K 5 Shelter Crop and
1 : ~. | Shading
. ——( SHADETF{EES )— )
TN : , - | -lImprovement of
-Livestock PROPUCTS ' - Living Environment
-Vegetable and T '
* Fruits for self- = 3
consumption ol® i
o2
~ . B
bm il : :
ARN / SHED .'
o _
- Baised Bed i N : N
Culii ' 1 ' . | ) -lmprovement of
Cultivation Area N i
S IeE e ]y m{ TREE'.CROPS' _ ) - - sImprovement of
Fish . PRODUCTS 82| S  Micro-Climate
Frits . Ve Bl ' ~ | -Improvement of
* Vegetable and - Soil Fertility and
medical plant Erosion
-Forage
_/
. s : Improvement of
Mam Crop Area 1™ ' - Micro-Climate
RS R 1 WIND BREAK TREES .} -
- e -improvemen
'-F_ruit_s‘ PRODUCTS N _ of Water
.-FieldCrops = I |- o % _ o . Retention in
“Forage | , -( MAIN CROP FiELD ) the Soil
: ' o ' s — ' -Improvement of
k rer——— e R -/ Soil Erosion

Fig. 3.4 Components of Integrated Farming System
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(2)

- To increase the efficiency of using limited water
resources.
- To improve the regional environment by mcreasmg ihe .

numbcr of tregs. or tree Crops. , _ _ _
- To -enhance agncuhurai pnoductivity and . diversification.

The effects of the integrated farming sjgstcm_on the environment

and agricullure are as follows:

. Maintain or increase soil fertility “and’ prevent. ‘soil erosion;
through - covcrmg “the soil surface with tree crops.
- Incrccse water retention capac;ly in the so:l by 1n1provmg

thc ‘micro chmatc and by shadmg the soil surface

Recycling  system o

It ‘is necessary to initiate a wasie and waste water recycling

systém,_. Purified - wastc water can _be. Imponant waler resource
durmg dry season in the 'UCR. Promising rccycimg systcms for -

apphcahon in ihe UCR are listed below

- Reusc of treated’ dbnicslic waste walcr‘
If “the quainy of treated ‘water s ‘adequate for agnculturc,
the treafed - water is 1mporiant water resourcs,

- Encrgy produc_uo_n by solid . waste

Waste water: and ‘matter from aﬂriéulture or indﬁstfy,' éspecially

‘ptg ratsmg which comams high orgamc matter, can produce

bio- gas if the anaerobtc dlgcslmn method is apphed -,_RICC ‘husks

_c_an be also used as" fuel ‘to- gencrate electricity. Consi_dcra-t'i.on:s'_f()r

the use of these systems should take into account the economic

‘aspects of their application.
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a)  Low. price fertilizer

It is nccessary to make use of fam1 manuye and other
ragncultural.r_esndues. This has -implications upon compost p}ants
which may. be constructed in the future by the. BMR and UCR as a
-joint solid .waste l’na.nagemcnt .plan. . -

b)  Fish cultivation using waste water
Organic matier, nitrogen and phosphorus  contained in waste
water - are pollutants .and are also numcms for fish. and
_phytoplankton, - - As_mentioned prewously, raising.. Tﬂap;a and
Spiruiina - using ‘waste ‘water 'may be .pracuced,_ if it is
technologically.. - possible.
' 3.2.3 Environment and Urban and Human Settlement
Populauon in' the UCR is expected to increase from 2.74 mllllon in 1987 to 3.46
million: in 2010; . In-2010;.the urban populatmn wﬁl be about’ 1.29 miltion. With
the increasing ppp_ulauon the pollutlon load will: be heavxer and Chao Phraya
Rivcr.'a_nd-__its.tﬁbutaffes ‘wili be polluted. The amount of solid waste will also
~increase simultaneously.
1) Environmental Policies for urban. and human settlement
Enviroﬁmcntal policies for urban and human seitlement are:
- To.create an jcnvironm,ental_'ly .sound urban system, and
- To promote the quality. of lives of local pcople and _'encouragc
. urban . and. :community activities. '
2) . ‘Problems. .

Deterioration of water. quality in rivers due to:

ST Lack of:. domestnc waste water : treatment  systems. and facilities in

- major urban centers,
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3)

- Lack of cfﬁucm solid waste collccimg systcms ‘in* rural arc‘\s as
wcll ‘as” in urban areas, where solid wastes arc oﬁcn dlSpOSGd by

dumpmg into the - rivers, :

- Lack -of consciousness of individual’ responaibimy among pcoplc
for water qualtty, and DR

- Squatter scttlement besidefover rivers with no urban

management and no urban’ scrvices.

Urgent measures

In the UCR, Ayutthaya and Sarahurl citics will have a rap!d populat;on
increase, - and’ w:ll be sub- reg:ona‘l cemers with "a wade vanety of urban
services, commcrc:als “and° mdustnes In 2010, the two cmes will have
more than 150,000 population. Enwronmemal measures ’ are urgenily

necded especially for these cities.

(1) Domestic wasle water trcatment system

mcasurc to decrease lhe polluuon Toad on the Chao Phraya Rwer."‘_'
“The Public Works Dcparimcm ‘has dcveioped plang for waste '

waler disposal management in 65 citics with three —ievels of

priority:
- Urgent 18 citics, -
- High priority 25 cities,
- Prioriiy 22 cities.”

The Study Team, supporting ihe- basic - policies of ‘PWD's prograi,
recommends: that the cities of Ayu(th'aya, Sara ‘Buri, 'dnd 'Lop"’Bhri

should develop sewage treafment systems as soon ‘s possible.

‘Basic requirements  for domestic waste water treatmicnt ‘sysiems -

are;

- Simple operanon and maintenance,
1 Owing to ~shortage of trained pcrsonnels the ‘treatment .
process must require ‘few control persons and “be based on

a simple technology for operation and maintenance.
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. Low: cost: in - construction; -opération, -and maintenance.
"I"rc‘a'tmem ‘facilitics- which can be constructed at a low cost
~~and. have - a-simple ' structure are recom_ménded; Moreover,
‘operation’- and -maintenancée costs. (electric. power,
chemlcals repairing and . personnel expenses, ctc.) should
~be as low as possnblc
- S_llfﬁClCIl[ capacrty---to_.hahdlé peak loads’
Generally, the quantity .and qoal'i_ty of sewage effluent
have ""dailyi and-. séasooal 'ﬂuctuatio‘ns' For ‘this ‘reason,
. tréatment proccssmg capacuy shou}d be adcqualc to
handle ﬂuctuatlons of water quahty and quantity.
- ngh trealmem eff:cuency
o '_Trealmcm processes wnh hlgh cffrmency are
recommended as it is important lhat the - water - quality. of
efﬂuenl from" the plant does not ﬂuctuate wrdely
- 'Less waste shidge. _ o
I rs-both time consuming. and cxoomivc- to treat waste
sludgﬂ, 50 processes which generate less s]udgc are

rccommcnded

Appropriate “doinestic’ waste water (reatment processes and
systems vary by urbanization and settlement patterns.

Recommended - processes  of domestic waste water are:

- Convcmional acuvated sludge process,
- Extcnded ‘acration process,
- Oxldanon d:tch process, and

o Aeralcd ldgoon process

'These processcs have vauous advamages “and dlsadvantagcs as

shown in .Table 3.1, The processes which havc cvaluations "D" are

'not recommendcd in the UCR.

In. add:t:on g lhe condmons menuoned above,.cost estimales must
_'mcludc prpe network construcuon - For. this reason, populanon
‘dcnsuy is mrportam to selecl an appmpnatc domestrc waste water

{reatment system
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- Accordingly, the recommendations for. . appropriate ~domestic

waste - waler . treatment - system depend on the settlement.  patterns
- represented by . the population density and size of population, as
shown in :Fig. 3.5 and as described- below.

Table 3.1 Dom_estic Waste Water Treatment _Prdc_ess’es

References

Treatment Hatntenange. Construclien cﬁnsumpuc:n- Stabltlty of f Eiflclency .gznegatlon . § Langd- c'unstruc'tloa - Preparing
processes and operatlon | cost of knergy treatniént of treatmeni ! of sludge préparation Jepgw . area
) ) tbahts/m3) | {m2/m3)
Conventional | " 2 - . B :
activates D- 0 D C A D A "lzfrj‘i)[:)% 10
sludge process : A
Extended ) : .
aeratton ~ € . C . c . B A c . B 12000 157
process s : : ‘ - L . 20,000
Oxldatlon
ditch B B 8 A C A B | ¢ VAR B X
process 000 )
Aerated . ’ .
lagoon - A A A A R : R A F D 3,000 10.0
process : ) a,qoo.

note; 1) zdvantage=A>BCrD=disadvantage. .
2) qunstructlon‘;ost* Is estimated by 506,000m3/day base

. _ Human settlement scate
Populatfon Small —= . > Large
Density 1kme _ o km? : . SkemZ
Low " ) ;T e ™
& 100 dividisal '
. tndividiua . e s e
3;::3“5 seplic lank Individuat septic [z_ank & Oxidatfon pond
O Y A W
Sl Large scale - Blo-degradation
m
1.000- . Lerge scale . .Sept';‘tank. B ethods
persons Seplic tank Community
_ _ Oxidation t
7k : : : < Lagoon ¢ o |- "r'e"attme:n!
: : Syste
LN ,__,_,__,_J . \_—j_‘"__.__)
.. i . i_}IIo.-ﬂ_egradau_nn_ \ , Blo-degradation
“High £5ficient - MEtheds - methods” -
1 i . targescale Community Y Central |
VV - 10,000 CoGeptictank . 0] b treatment” tratment
persons i ’ system " system
High- | |- /xm?2. TN T ) T

Fig. 3.5 Treatment Methods to Depend on Population Density & Human Settlement Scale
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b)

Densely _énd widely inhabited areas

‘Municipalitics and the sanitary districts which have ‘a high

population - density  (approximately . 50' persons/ha and over in

© terms of gross_ density) should be plén_ned as ireatment districts.

In: these ‘treatment 'districts, the. waste. water (night soil and 'gréy

water) should be _ col_lcct.eld by- pipe_é_- and treated by appropriate

- facilities. Appropriate treatment processes depend largely on the

" size of land. which must be prepared.

Given = adequate and sufficient land, the recommended process is

Acrated Lagoon Process. - As: mentioned -in-the preceding section,

this process has many advantages except for the size of land to be
prepared.  Higher treatment - efficlency can also. be achieved if a
facility usin'g;__this process is equipped with a facultative pond and

maturation pond to augment the main aerated Jagoon.

On the other hand, for the arca where adequate and sufficient

land is hardly prepared, the recommended. process is  Qxidati
itch_P

Small Densely inhabited areas

Small -arcas in the municipalitics and sanitary districts which

have a'high population density should also be designated as

- treatment districts.. In these treatment areas, as in densely and

widely inhabited districts, the waste. water should be collected by

,pipes' and “treated by a. community plant. Recommended ireatment

processes of community plants are-the same as densely inhabited

~ districts.:

Houses in the areas surrounding municipalities and sanitary

dislri'c_ts should equipped with individual septic tanks to treat

night soil and gray water.

43'



)

(2)

Subu_rban areas

These areas . (less than 30 personsjha in terms of gross densny)

.should be eqmppcd with the mdmdual -septic tanks which treat

mght soil and gray water because - there” is: less merit for the cost
of pipe systems to _co_l_lcc;t and treat _.t_he wastc water, The waste
sludge from - these individual *septic tanks- should: be treated
periodically by the waste sludge 'tr_c'atmém'-facilities;

Rural aréas' -
Less: dcme areas (less than 10 persons/ha) shculd be eqmpped

with a toilet system- with leachmg pits. * The- poilutmn load from

these dls_tncts would  not exceed natural purification _;apacny in

. drainage arca. Nevertheless, a- toilet system with leaching pits

for preventing epidemic diseases should: be esiablished.
Solid waste collection and treaiment sysiem

It is neccssary to cons:der pnvately funded’ programs or.
concessions for “solid waste tfcatment works at - a - local Icvel

Measures which need to be taken are:

- Eliminate illegal dumping

- Increase efficiency in terms of producuvﬁy of equipment
and personnel _ '

- . Integrate service areas 1o achieve economies of scale

- Promote recycling systems based on a .pri'vate Busincss_,
althoﬁgh _supcwisory' function should be kept by a local

government.

Existing p_robleins of solid waste collection and - treatment in the
UCR are ‘identified as: . : '

. Thc service lcvei and collcctmn efﬁmcncy varies greaﬁy
by municipality, e

- Exxstmg dssposai sysiems are hmitcd to open dumpmg and
open burnmg ' ' |
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-. . Administrative bodies responsiblc for collection and
_.treatment; services have less coordinations and
cooperations, thereby resulting in a less efficient

management system in changwat as a whole.

To eliminate these problems, measures for improvement should -

-focus “on:

- Improving efficiency of collection -system

- . ‘Applying conventional sanitary land fill treaiment
The existing sysiems provide for poor- sanitation. . The
_development of an- iricin‘cration' pla’n't is not’ recommended in- this
a're__a',n because the collected solid ‘waste is too wet. A conventional
sanitary land fill system with sufficient protection against
. p'olh.;iﬁon'is more suitable than an incineration plant éystem the

" folloing considerations are uccessary:

- .Choice of wasie for collection
(e'x'ccpf indusirial ‘wastc and reuse of reusable waste)
‘- Choice’ of ‘the area for land-fill |
(avoiding flooding arca and suitable area for crop
produ'c_tion) _
- Reuse of the land damaged by rock mining

“The recommended sanitary. land-fill method and the structure of
the. site are 'sho.wn'in Fig. 3.6. A water sealing layer to prevent
the _'-1éachate-,-_f_rom - penetrating -into the ground and
cont’arﬁinating-, ground water: is necessary. . Rain water is collected
by the . rain drains and -drain pipes,'then.fdrain'gzd into a water

- ‘collecting pit and .then to the leachate treatment plant.
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Fig. 3.6 Sanitary 'Lah'd Fil['Me_thods_ and Structure of Facilities

4) Long-Term measures
(1)  Acceleration of Sewerage System D'evelobmem in ‘Major Cities

It is nécéssary to - establish “an ' authority erIusi\_'ely- responsible
for faCi]iiating ~development of Séwerége’- sysiem’ in- majoi‘ urban
centers, which may be called as Provincial “Sewerage
Development Authority (PSDA); : The PSDA'sha{I"providc

numerous services for municipalities such as:

- Technical engineering. services,
-~ Provision “of funds (loans),
- Mainteénance  ‘scrvices, amd

- Training ‘of personnel;
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'Thc PSDA would nccd 10 issue bonds to collect funds, as. well as bc i
parually submdmed by ihc ccnml govcrnmcnt '

To 'cheldp & seweraé’e sy;stem', "the issue of land acquisition - and
prcparatlon for trca{mcnt facilities must be’ solved '.To' this end,
the mumczpainy nself must be responsnblc for the land
p;cparatlon!acqulsluon, but “a- more fl_cx:bic local admlmstratlve
afran'gelnent is nccéssary 50 lhat'thc municipality may render
this obhgatlon without cnucal hmdrance " The PSDA 'éha[l have
“an advisory - funcucn to direct mumcnpahhes to prepare
'appropnatc SItcs with sufflclcnl size for lreatment facilities. A
: :more detailed - discussion.. 1s made in Sector Papcr

: Vol.__2 fo; t}n_s aspect.
(2) Establishment' of Efficient Solid Was_te Treatment System

A prwahzalmn pohcy is recommended to be explored for
cstabhshmenl of a more efficient solid" waste treatement systcm at
_local Ievei : _For this end, several forms. are conccwablc. a
concess:onalré method, a BOT method .or a public-privaie joini

operation system.’

.The'.'prcsen.t' administraiive. system (where thre¢ authorities of
municipaiily, sanitary district and CAOQO 'arg separately responsible
for each ierritory, which is likely to: reducc ‘the. cfficiency of the.
work - and bear difficulties in ,godd coordination of the local
authorities' responsibilities) should be . structured. by utilizing the

‘private  sector.

The overall picture showing the -above - arguments is illusirated in

. Fig.3.7
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3.3 Environmental Management

3.3.1 Monitoring and Environmental Administration

1) Policies
Enforceable and nationally consistent policies should be designed 1o
creatc workable monitoring and. administraiive systems over the

country as well as for _specific areas.

2) Problems

(1)

Existing - env1ronmenta1 rcgu]atlons for water quality standards
are not efficient due to: - o
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(2)

3)  Urgent

@)

- Lack ‘of monitoring systems at local lév_els

- Weak co'ordinatiﬁ_g ‘power of ONEB

- -_Shmtagc in- p:e.rsonnc!'-7'capabii'i't.ics“,' and equipment for
: -'envnonmentdl admmlstrauon at- both relevant central and

“local agcncws

Inconsistent . policies among government agencies with respect to

environmental ‘management

measures

Re- organlzalion of Chao Phraya River Enwronment Pohcy

“Comniittee’

It is urgent to re-organizc the Chao Phraya River Environment

~‘Policy- Committee, whose authority should include the: Pasak River

‘basin, and to authorize basic national poiicies for env;ronmental

preservation in’ihe Chao Phraya River basin area as a “whole.

‘The . existing committee, focusing on the ‘BMR, 'is recommended to

'be. expanded’ in terms of the area to-iake care.

Designation of specific' attention areas and ecstablisiment of

environmental local. monitoring stations:

'“Speci'fic-environmentai attention areas” should be the

‘Ayutthaya Conservation Area, and “Sara Buri Development Area.

Local environmental. momtormg stations with - sufficient

pcrsonnels and equipment in collaboration with - M:mstry of

Industries, BOI',--ONEB, the - local govemmems,-'and academic
‘institutes ‘should be established, as a pilot project” in order to
monitor the cnvironment in the specific cnvironmental

Cattentive - areas.

4y Long-Term measures

(1

Envuonmental mommrmg shouid be a function of local

government
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(2)

(3)

It is .a long term and lmportam mcasure to strcngthen
admmxstratxva funchons of local govcmmcms {both Changwat

'and mumclpahtles) in momlormg enwronmemal effecis and

changes and dlrecnng appropnatc correstive measures.
Enhancement of NEB's funclion
Strengthening the NEB's function is hecessary to:

- Coordmate nauonal env:ronmcntal pohcy makmg

- Foster and train personne! in charge of envzronmental
admmlstrauon ' : _ '

- Render techmca[ assistance. to local - govemmems

- Conduct research and. dcvcl_opmcnt
Formation of a Comprehénéivé, Environment  Management System
A scries - of adm:mstratmns for. 1ssumg developmcm permlssmn,

dlrecung propcr dcs:gns and supcrvnsmg construcuons should

be undertaken based on defmuc -policies agrced among all the

agencies. A consxstency in . envtronmental pchc:es is hlghly

réquircd This task is perfonned by the Chao -Phraya R:vcr
Environment Policy Committee proposed as one of urgent

measures.

. On the practical ground, . an -effective environmental

administration is required with inter-governmental coordination

- .. among . relevant agencies, iﬂcolving- local authorities. For this

_purpose,- it is rccommeénded to .establish an ‘environment

management  system in°the long run, as conceptually shown in
Fig. 3.8. : ' S '

The Concej:vts underlying this systcm are threefold as follows:
Monitoring system at local level

An environmental monitoring ‘system is to be built: at local levels,

involving residents  and private sector as well as local authorities.
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Fig. 3.8 Proposal of Environmental Management System

This system may employ iwo iools 10 check actual conditions in a
balanced . manner: - scientific  (objective) measurcment of
poliution  levels and subjective. measurement- based on local

residents'  acceptance  levels.

- The former is -undertaken and reporied by trained

| stafffengineers of local -authoritics assisted- by 'ONEB and should
-..be periodically done at local stations. The later is . collected
;;i"u’_\_rough_-public--hearing meetings by representatives of local

‘authoritics,

'_Observations of're_gional environmental qualily are to he made by

local ‘people and NGO. -
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b)

c)

Enforcement of enyironmental regulation -

Central and- locai aulhormes have 10 havc powcrs to dlrect the
polluters to take countcrmcasurc agamst thc polluuon bascd on
results of the momtormg. This needs a leglslalnve rcform
regarding  enforcement of _cnvuonment_al regulauon._

Personnel training

The number of pcrsonﬁéls who are tcchn_ic:illy. “capable of -

undertaking environmental administration - should :be increased

.in both central and local authorities. Thc'En‘)irdnmemaI

Research and Training - Center (ER‘I‘C), _whmh is - NOW - under
construction, is expected o havc a s:gmficam roie to piay for th;s
purpose.  The ERTC will provnde weil orgamzed trammg _

programs for the people of a w1de vahcty ‘of fields such as:”

- Implcmentmg agcnc:cs of - the cemral govemment reiatcd
to agriculture, industry, ‘¢ nergy -and . transportanon. ‘urban
development, pu_bhc hcalth. educaﬁd_i_a and so om. - -

- Planning agencies of the c_:ent.ljal government - related to
social "and economic deQelopmcnt. . | |

- local authorities- such as municipalities, ss_ini_tary districts
and CAOs. | |

- - Private scctor related to industrial acﬁ_vi(ies.

- Agademic instilutes and . .

- Other organizations,

The training programs are expected 0 place emphasis not .only

~on -technical and- scieniifi¢ -aspecis’ but also on fosiering leaders -

for ‘organizations and "_gro{l'ps.- A wide varieiy of _progfams ‘should
also " be . prepared: shori-, rrricdiu'm- —'ai_ld long-term - ‘programs. -



3.3.2 Land Use Control

1)

2)

3)

(1)

.(2) :

Policies

Establish long term policies for land ‘use and national resources

with - sufficient environmental control.

- Provide a lcgal rationale and basis' to contro! disorderly

- ".development - throughout the country.

- Problems -

Disorderly development -is taking place in - areas legally uncontrolable

outside municipal ‘zoning arcas, thereby weakening administrative

-capacily:'for land ‘use control. - Because of '1his.'admihisirative measures
“tend to ‘be taken’ after problems -occur, thereby lessening their

ceffectivencss.

Measures

(1)

National Land Use and Zoning Plans

It is’ most-important 1o lcgislale' national - land - use. and zoning

-plans covering all of. Thailand:'and {0 strengthen- a legal

a'utho'r_ity.

The ‘establishment of the Central Office for Land Use Management
is- necessary to ‘coordinate the land development ‘by various

- agencies - .and to prepare: land use guidelines.

The guidelines shall - include agricultural _development, industrial

- location .and type, urban development, and preservation
. requirements in- conjunciion- with: the ' national -development plan

.+ and stritegy,.-and shall take into. consideration not only the

natural - cnvironment but:“social and  cultural issues -as well.

Land use zoning should consist of three major categories:
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a)

b)

- Preservation  arcas
- Conservation arcas
- Development  arcas

Pregservation - areas -

Prcservahon areas  are dcmgnatcd to preservo 1he environment

“or to rehabilitate the environment. Major roles .and functions of

these arcas arc (o fo'stcr'watc'r- Tes0Urces,. 10 preserve valuablc

flora and fauna and to prevent natural {hsasters and soil erosion.
In  some cu!lurally nnporiant arcas, their . role is:to- prcservc the
landscape and environment. All "industries, human scttlcmcnts,

and crop cul'ti\'rali:on'-,sh()uld be prohibited  in these areas.

In the UCR, 1.24 million rai is'_designaiéd- as preseivation area

which includes. 250 thousand rai- of existing primary forest, 750
thousand rai of secondary forest and 240 thousand ‘rai - of : forest
land encroached by farmers, These arcas arc not suitable for

cultivation -or for permanent settlement.
Conservation areas

Conservation areas - have _development - potentials but- are
environmentally seusitive.---' -Agficulture_'in- these areas should be
constrained from full ul_flization and intensive cultivation.  The
agglomeration of indusirial activities and urbanization in these
areas would easily - cause environmental deterioration over a
broad arca. Thercfore,. certain’ measures should be taken to
cnsure  the land use would. not- cause envnronmcmal dc{erzoranon

and help 1o prevent ‘flooding.

- Major concerns in this "area -are soil conservation;  prevention ‘of
‘water - pollution,. maintaining"thc' flood retention “capacity, and

conservation: of the ‘surfounding - enwronment including

historical and archacologzcai assets. <o
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. Guidelines in the UCR are proposed - as follows:

Agricultural —arcas

Consewation--arf;aé ‘are -designated in. the upland crop area and
~delta area. Soil: crosion has already  taken place in-a part of the
upiand. crop areé,:espcbially at the sloped arca of the UCR. Th_cse
arcas - are 'dcsighated as the conservation arca. Forestry lype
agriculture (tree crops and ~perennial crops) shall be encouragcd-_

1o rehabilitate. soil fertility and - to prevent soil erosion.

The Upper : part of Chao Phraya Dclla in the UCR and a part of the
old delta area. function as a flood: retention basin and water
supply for the lower delta lncludmg_ the BMR. Potential flood
‘arcas ‘in this area are idc.ntiﬁed and designated as conscrvation

area..

‘The ‘major crop is floating. rice .in these areas, while paddy and
“fish ‘pond development have a minimum -impact on flood
retention.  Fish ponds - with ‘measures -preventing watcr pollution

_are ReCessary.

Url nd_industrial o

" Location of iargc scalé industries .and urban - development should -
be discouraged.- : S'loped. land in the upland area is not suitable for
indistry or urbanization. 'Dcvelopmem of industrial esiates
should not be cnc'oma'ged in- the delta area to- prevent water
pollution. - The industries 1o be located here in the future should

" ‘be  of .pollution free. - From an ‘cnvironmental and :long term point
“of ‘view, a handicraft industry is most saitable for the UCR.
 Industries aI'ready located in- this ‘arca /(delta area) must have
‘proper ‘waste water and solid waste trecatment planis” in

- accordance with the_environniental standards.
Flood refention 'capacily should be kept at present level in the
-~ delta-area of the UCR. Iﬁstead;_ of the. polder systein, a cut and fill

-.site  preparation - is recommended- as mentionéd  before.

~.Ground water' pumping for industiy -and urban - water sﬁppiy
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®

should be restricted in the delta area. Excess ‘use -of ground water

may causc more ground subsidence in the BMR.

Urban development is also limited. Priority should 'be given to

the .wasie water treatment systems with high . efficiency and to

the development of solid waste disposal systems in _the urban

arcas.
Historical .and -cultural conservation' areas -
Historical and cultiral ‘arcas ar¢. important as not only national

assets but also tourism’ resources. It is ‘necessaty’ io conserve

historical and - archacological  environment.

‘In the UCR, Ayutthaya and Lop Buri have historical - and

archae'ological environment. Therefore, such a part of _
Ayutthaya and Lop - Buri should be designated as-the historical and
cultural conscrvation zomes and restricted from- inappropriate

industrialization- .and urbanization.
Development arcas

Positive development ‘can be induced in this area. - Distinct zoning
of urban development areas and - agricultural development areas
is necessary for. efficient utilization of resources. ‘and. to minimize

the - environmental .deterioration.

In the UCR.j_-_two_ types of development area.are “designated. One is.
the development area in'__ the Chao Phraya Delta. which is mainly a
paddy cultivation area. and another is development:area in the
upland . area. " L

Agricultural re

Diversification  and . intensification’ of agricufture~ should be

- induced m the agricu]iural_ _devclopmcﬁt:-'-zone.'r' ,,_Environmentally

- sound. agricultu_re based on resource recycling (propqscd- By

agricultural sector) is recommended. in . the. upland':i:are'a, while .
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“intensive rice cultiv'a_lion is recommended in the delta area.

- Provision of infrast'r't_icm:"c and sﬁpporting services for full
“utilization of the natural resources should be emphasized in this

zone.

- -Resqur'c'ej.___llaésed'_ independent iyp_c industries (recycling

i_ﬁdu_Str_iés)- arc r_e_éomméndz_:’d' to be located ifl_ this: zone,'_bui__
"uh;(':o'r‘ntrpl_l_éd. "_induélfi:al land encroachment into the agriéuitu}al_
-_iand_ ,_sho'uiid be_. avoided. o

'-Inw.t'hc'urb,ah and industrial ‘zone, the location of industries and
- sixppoz_'tin'g" scrﬁc_e in"dus.t_ri_es are promoted with provision of
iiwcassa’ry finfrasi'_r'uctur'es _'and instiiut_ib_nal supporis.  However,
lécating fa:ctorie.s _(iﬁith a'_. fear of 'toxic effluent) shonld be avoided

especially_' in the delta area

" The - construction of waste water treatment systems with high
;_’;fficiéncy‘ and the development of solid waste disposal systems in
the urban area are 'ncccha_ry‘. " Scale merit for construction of

trcatment plants and reuse of waste should be considered.

Ground water pumping for industry and urban water supply is
not recommended in the delta area. Excess use of ground water

may worsen ground subsidence in the BMR.

Fig. 3.9 . shows a map of the proposed agricultural tand use_zoning. in- the
UCR, and Fig. 3.10 indicates the areal distribution of each category. ‘This
“ map is,pr_elﬁared based upon the soil conditions, the ﬂ00ding potcntial
“and ;hé -existing. irri'gaﬁon' system, A_s a summary of r'ecommendati'ons,'
"Table 3.2 shows an overall enviromental policy concomitent with land

usec - zoning.
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Fig. 39 Agricultural Land Usé Zoning™ =
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Fig. 3.10 Land Use Zoning in the UCR
3.3.3 Education for Environmental Awareness

- Emphasis should be pla_{:cd_ on'-social'eduéation and cnlightcning__pf:oplc to

=.1'73'i.'(_irn'o't;(:' their - 'perception level for importance of eavironment.
Three "kinds of _progranis shall be p'rc:pércd;-.

- For local péoﬁlg_; Inétr&ct appr'opriatc' methods of solid waste and sewage
| treatment, “and pronioi_c a sense, of hygicne. | |
- For school children: Educate history ‘and tradition of Thai life style -
‘bas_ed on ‘environmental bcnefité, and promote social norm.
'._-"F_o,r p'fiy_ét_s__sectdr (hotels, restaurants, factories, and other
co‘mrﬁcrc_ials)’:' Instruct appropriate ways and methods of solid waste and

_sewage  trcatment, and promote hygienic mind

- Use _'df'_ma_s's-'med_ia ‘systems may be ¢ffective with non-formal education
s’ysterﬁ_si ,At_iﬁ_i_ltior.l_sho.uld_ also .be paid to encouragement of cooperalidn with
the NGO's h'_aétiviti.cs as well as religious activities. To keep river environment
sound, any :Vp_ar_tie's and ‘peoples should be joined under a spiritual slogan,

. which .'cre-a.tres:_'coz,irs.cnsus_for” keeping Chao Phraya River sound. For this
‘purpose, it is recommended to promoté "Love Chao Phraya" campaign to wake

. 'up-'a'pcoplc's attention. ~ This campaign is'o_n-going 'by a NGO. More

government supports will make it more effective.



Table 3.2 Environmental _Manégement Policy in the'UCR' '
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Another important ‘measuré is mobilizing : of local human resources to promote
locally -initiated. activities. - Teacher's -colleges, provincial chambers of
co;nmérce, and - similar local organizations should be fully involved in this

purpose.

At the same timg, this kind of policy 'is necessary 1o be linked closely with the
social and tural development. ~ Establishment of Local Environmental Center
attached to the oxisting community. library al each Amphoe center is

recommended -as .a- part -of environmental - administration.
3.4 Institutional -Arrangement :

It is a 'bas'ic:-r'ecogn'iti_on-that the - k_e_y to- success’ in kccpihg the: Chao Phraya
Rier Basin.environmentally sound rests upon joint actions among the

government, the ' private sectors, and the local communitics.

Thegovemﬁ_ie‘nt- will play - the ﬁsuai ~roles as policy and planning body. But
emphais: will “be::shifted from. .purely regulatory. to more catalytic, suppoﬂing,
and promoting foles.: On- the "'olher hand, .private sectors “will play a
‘partnership- role - with _goﬁernmcni_--raggncies especially  in terms of financial
investmenti for. constriction, dperalion, and maintenance of facilities which
will be . implemented on. a. self-supportive Dbasis, having various supports from
the government in a form: of tax . incentives and privileges. . Local
govc_rﬁmems ‘and. local . communities will play more active roles through

building trust among all parties.

In order to create a basis on” which a well-coordinated system among the three
- parties.- works, - some institutional arrangemeni is proposed to be explored. The
appfoaches . are various in this context, however, this’study focuses especially
on: the . following -three:

1) - Mobilizing - resources, especially financial,: from . private sectors.

2) ‘Strengthening - capabilitics - of local goverments and local communitics

in .terms of man-power and know-how. -
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3)

Establishing a body with the responsibility to coordinate - policies and -

implementation plans .of various sectors involved-at an initial stage and

at central and local levels.

For each aspect above, the following specific arguments are proposed:

(1)

Polluter-Pay-Principle

The concept of pollute’rr'—pray«-p'r_iﬁ__ciple_ is basically. recommended
to be employed in line with a policy of mobilizing resources from
private sectors. The majox objectwe of -this pnncxplc is ta ralse
funds to compensate lhc costs ‘for administrative semces for.
environmental managemcnt. - restoring - the. cnv;_ronmcntal
damages and promoting - rescarch - and dc#ciopmcnt. for.- .

maintaining environmental resources. .

This principle is c¢ontroversial, but the concept would be ‘widely’
accepted thal the COsts: for “eliminating externalities © accruing -
foml €COH0!’DIC acuvmcs must. be compensated by: those who arc.

enjoying benefits through economic ‘activities.” - In this. ‘sense,

~polluters are not different Afrom - .bf_:neficiar_ies, -although . its

implications for the institutional structure would - be - greatly
different. - Advocating ~ the beneficiaries-pay-principle,” since the
government itself is a great beneficiary from the  economic -

growth, its financial coniribution must be emphasized..

In line wnh a pnvatc pammpahon pohcy, this concept, euher
one, has been apphed in . industrialized -countrics -in various ' forms
such as.r'fEf_fluent Charge System", "Environment- Tax. +8ystem”,
"Tax-Surcfiargc System (o.n fuel oil, ctc) and 'so on. ' In’ practice,
for application' of, for instance, "Effluent Chargc System fo

Thailand, the- followmg d:fflculucs are antlclpatcd
- difficulties in _c_ollé'cting.:_the' chafgt;s from small-scale

industries, thereby being likely “to result in a- failure of the
policy, and ' o
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(2)

a)

b)

c)

= “difficulties -in building an appropriate (or justifiable from
social welfarc point of view) rate systcm accepiable by all

“.sectors,

This’ principle should be recommended but .r.l.ceds further

'a'rglgmems and in-depth studies aiming at creation of social

justice - concerning environmental protection..

Strengthening - Local Government Capabilities

- As- mentioned -in the preceding section, -sirengthening local
‘government's capabilities ‘is a key 'in forming ‘a well-functioning
. environmental administration system. Adequate, practical and

- quick ~local solutions ar¢ indispensable. - For this -end, the

following measures are recommeénded 1o be undertaken on long-

“term  perspectives:

“To establish provincial and municipal envifonment management

offices, technically supporicd by the Regional Office of the NEB

which has been planned.

To make clear the governor's and mayor's roles and powers in the

environmental  administration, noting their  substantial

- importance in practice. :

To 'tfain'personncis-of local authorities so as to be capable to

administer the environmental policics, and inecrcase the number

.of those . personnels. with creating/utilizing various opportunities

such as:

.- arrangement ‘of in-service training, workshops,
'OBscr\.ra.lion'tourswand ‘S0 on,- '

- provision of féllbwships for- further edutcation,

- dispaiching to the Environmental Rescarch and Training
Center (ERTC) which' is scheduled to be operated soon by
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d)

(3)

To strengthen financial -ca‘pabilities for - environmental
administration through privatization, specific - government

gl.iarantccd loans, and modification of tax' structure.
A Public Body for Chao Phraya’ River Basin Management

The. Chao Phréya’ River Basin has been the _cehte‘r-ol’ history,
culture and cconomy in the kiﬁgdom and a life-line' of Thailand.
Based on - this recognition, the envuronmental managcmcnt in the
whole basm on long-term - {more then one century) pcrspectwes
is neccssary For this end, pubhc bod_v, -which wﬂ} be fully
responsible  for. coord natmns between planning and
implementing agencms regarding the environment. and
development in . this basm, may be organized in. the- long run,
involving alt agencies concemed such as: ONEBR; NESDB Ministry
of Finance, Ministry of Interior, Ministry of Iuduslry, Ministry
of Agriculture and Co'operatives,- Ministry of Health, relév_ant

state enterprises such as PWWA and EGAT, and relevant local

- authorities.

The main roles of this body are:

- to perform inter-governmental policy coordination;

- to infegrate inforr'natio’h, data and expcrtise_regarding
environment and development in the whole basin;

- to implement environmental education -and public
relations; and

- to provide guidelines and - consultation for development

and private participation.

In the short sun, the  Chao Phraya River*IEnvimnment_Policy
Commitiee proposed. in the preceding section’ shall funclion as a
significant pari -of the -aforementioned body.

CIn thc long run, the- insiitixtidﬁal arrangement would be -

necessary in such a way that the public body" will be- able to play B
the full roles. For this end, two alicrnative approaches are -

conceivable: an “authority” w1th a leglslauvc power oOr a center
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‘with an adniinisirativc function.” Either one has both merits and
demerits in terms of its cffoctiveness” and uscfulness,  Further
discussions are necessary to det_erminc the approach 'appro'priate

for. the Thai administrative system.
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Design for the Study
Inception Report

Inception Report: Amendment

Progress Report
Interim Report
Executive Summary
Master Plan Report
Technical Reports
Yol. 1 Spatial Framework for Development
Yol. 2  Environmental Management
Vol. 3 Land Use and Agricultural Development
Vol. 4  Industrial Development
Vol. 5  Disiribution
Yol. 6 Water Resources Management
Yol. 7 Transportation
Vol. 8 Economic Environment
Vol. 9  Local Government Finance
Vol.10  Energy
VYol. 11 Landsat Analysis
Draft Final Report
Executive Summary
Master Plan Report
Sector Reports
Vol. 1  Spatial Framework and Network for Development
Vol. 2 Urban Management
Yol. 3 Environmental Management
Vol. 4  Water Resource Management, Agricultural Development and
Land Use Management
Vol. 5 Industrial Development
Vol. 6  Disiribution and Marketing
Yol. 7  Energy
Vol. 8  Social Development in Rural Economies
Vol. 9  International and National Economic Environment

Vol: 10 Human Resource Development
Vol. 11 Landsat Analysis
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Executive Surnmary
Master Plan Report
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Vol. 3  Environmental Management
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Vol. 4  Water Resource Managcmcnt Agricultural Development and' :
Land Use Management - _
Vol. 5  Industrial Development
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Vol. 7  Enmergy '
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Policies and Programs
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