A SUMARY REPOET
 oF
RNVIRONMRNTAL IMPACT ASSESSMENT
- oF
BANG PAKONG DIVEESION DAM

1. BACKGHEOUND AND PROJECT FEATURES

The Bang Pakong Diversion Dam Construction Project is s project to
construct & diversion dam‘aricsa the stream flow in the Bang Pakong River.
This diversion dam ia 8 multi- purpose one, aiming to raise the water level
and +hus ralalng the water gstorage capacity to 30.00° nllllon cubic meters
whxch will be utilized during the dry seagon ¢ The hxgher water storage
capacity will be available for agricultural activit1es. to repel ealine
water, td be used in aquaculiurs, and for water worke as well. In the rainy
gesgon excess water above storage level will be reieased.to orcharde faras,
paddy fields, and other areas along the erxgatlon canal such as ‘the Bang

'Pakong Left Bank irrigation area ‘of 65,000 rai which has on aunnal
agricaltUral ﬂater requireaent of 243.5 million cubic ‘meters : 12.8 million
cu.m. for 4, 000 rai of brackish water fishery and2,500 val of freshwater
fiahery s 15, 1 million ci. . of domestic water supply for rural and uban
communities xn Anphoa Hu&ns, Bang Khla, Ban Pho, snd Bang Pakong ; &z well
ad 144 nillion cu.m., of industial water supply both for industial aress in
Bang Pakong and o*her indugtial~related activxtlea in Amphoe Muang, Bang

khla, Ban Pho, &and Bang Pakong.

The prbposed hroject involueé bonstruction that #ill'obatruct
strean flow, -resulting in higher water level upstresm frowm the diversion
The naxamum external Hater level will be +1.80 m MSL higher than the

higher water level will lead to

dam,
originsl water level of +2.00 = M3L. The

overflow in some areas especlally thogse 1in the daesite vicinity and
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decreasing towards the Amphoe Bang khlﬁ’é adminiathative-building. The most
important effect will be that of prolonged overflow with excens water

geeping into both sides of the river banks resulting in perpetual water-

saturated asoil.

The construction of -an obatructlon spuch ae the_ Bﬁﬁg Pakong
Diversion Dam, however, will reduce the eifect of sea water tides;not tO'bé
beyond the damsite. This situstion will provide the perfect diversion of
aaline water from fresh water even though salxne water " was previously
reported tc have penetrated as far upstream am Changwat - Nakhon Ns.yok
However, fresh water from the Bang Pakong Diversion Dam will be- released
gontinously regardlesa of the season. Therafore. brackish “and fresh water

will atill exiat from downetream of the damaite to the mouth of the Bang

Pakong River.

Because of, the ueanderlng nature of the Bang Pskong River, a
puitable site for the conetruction of the diveraion dam Has aelected by
JICA aurvey team in 1980 outsxde of the ‘meandering river course gt Ban Phai-
Sawek and Ban Laem Phraya Chak, Tamban Bang Kaew, Amphoe Huang. The damsit
is located between Chachoengsao provincxal seat and Amphoe Bang Khla, 70 ki,
from. the Bang Pakong River #mouth. A diversion channel of 1.6 ka. will be.
excavated to conmect both bends of the river with the diversion dam at the
mid—poinf. The closure dgm_wiil later be constructed to seal of [ the river
at a width of 250 a. and 8 to 10 . deep. Furthermore, an area of 430 ral
is required for the construction of office buildings{ " residential
buildings, and other bulldings amounting to 793 rai of total land
requirement for the project. This area is nostly orcharda.' rice fields,
and resideﬁces which will. be exproprlgted snd compensated for no less then

65 households. Such loss muat be pssessed physically, socxally and’

economically,
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Construction of the proposed diversion dam will result in unique

features which can be.summarized as follows.

_ _ l}Iqushhater ecology will  be abruptly eeparated from marine
ecology. After completion of the project saline-water intrusion upstresa
from the damsite is unlikely. The dam_ifself will not only block the travel
route of + aguatic animalé and _water navigation but widl also change bﬁth
freshvater and msrige and brackishwater ecology of both animals and plants

811 through the Bang pakong River.

_ o zj_ﬂqt-only the loas of orchards, rice flelds, and residéntiai
aress but also the loss of other local propertiee~-physically, economically,

and socially, which will be greatlyrfeit.

, 3) Water storage upstream Ifrom fhe_dansite with water level of
+1.8-h; MSLrbighethhanfprevious level will 1éad.to water secepage into both
baﬁks.-ﬁuch neepage 1is seen sm directly affected on plants, buildings, as
well &s the mangrove foreat at the month of  the Bang Pakong Rifer. To

facilitate water storage, 1t is mnecessary to construct & higher embankment

on the Bang Pakong left bank.

~4) Upstream wster storage will result in a very slow water flow or
no  flow. Wasteraber discharge from residential areas; liveatock farms,
manufactufing _plgﬁtsn and from other sctivitles, directly I1nto stagnent

water body may csuse lower water quality. This situation will be compounded

ghould the volume of wastewater discharge be increased.

5} The 3&ng Pakoﬁg Dlversion Paa Project will lead to several other

projecta such as road construction, resettlement and compensation schene,

irrigation sacheme, smoll. ahd water conservation, and forest and wildlife

congaervation, and s0 on 8o forth.
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2. EXISTING ENVIRQNMENTAL CONDITIONS

Environmental conditions gtipulated by the National Environmental
Board to be studied in the environmental impact seseasment of various
consturction projects copsist of four groups- : physicel  resources;

ecologlcal -resourcea; human use values; and quality of life values. In
principle, esch group contains nore detail and specifie methodology aa well
as findings which are fully described in the Final Report. In this report,

only major findings on jmportant lesues are propented.

2.1 FHYSICAL RESOUBCES

The general climatic condition of the project area and its vicinity
is sub-eguatorial with temparature ranging from 19 to 36 degféeu celsiﬁs.
_April is the hottest month vhile Jenuary is the coolest. Mean  annual

ralative humidity ie as high as 71 percent with normal wind velocity
between 4 to 10 kilometers per hour. Annual rainfall is between 869 to
2,176 millineters. And annyal evaporatlon is 1,699.7‘m111imeters.

Analysis of 26 year record of aunual stream flow  atl the proposed
damsite revemls an average of 68,828.8 wmillion éu,m;. or ranging
between 3,699.1 to 10,470.3  =illion cu.m. That of the mouth of the Bang
Pakong River is between 3,653.1 te 11,427.6 =illion cu.mi, or - &n average
of 7,241.5 wmillion cu.m. 1% in cléear that the p:opoaed-préjé;t hss

carefully considered mansgesent of water .upstream from the- demsite st an

elevation of +1.80 to -1.60 =. 5L with etorage volume ofISO aillion cu.=m.

Such threshold is to prevent saline water intrusion. In the rainy sesgen

water will be released downetresn at all times.

qurface water quality of Bang Pakong River 18 normal- with high

turbldity in the ralny season aud lower in the dry season. Similarly its
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chemical propertieé are also normal with heavy |nwmetal and toxic
gontemination below the standard values,; whereas the BOD is befween-o.l
62,5 ng./1. In contrsst, ite blological qualtﬁy'is below standard, with
coliform bﬂctdria-'between 460 to 92,000 MPN/I00 ml. Coliform bacteria is
especially high in"ﬁenaely populated areas, Quality of water in canals
draining into Bang - Pakong'aiver is lower <than that of the Bang Pakong
itself. Despite the_zlow.quality tha water can be utililized for every
purpoze. On the contrary, groundwater guality found at a very deep level
and only in sﬁél} 'qukntity {1 to 4 vu.m. per hour) has very high chloride
content rapging'-fr@n 400 te 2,000 ppm. Therefore, it is not auitaﬁle for
utiligation except in areas of higher elevation such as at Amphoe Ratchasan

where groundeater gould be developed for utilization.

Scil- property in the project area is sultable for sustainable
agriculture but  is usually water-logged during the growing seasom, hence
sultable for rice and fruit tree cultivation., Irrigation area has gimilar

" condifjons. oOnly small pockets of land has saline soil problem which tends

to be meriopus.

It should be pointed out that seil on both banks of the Bang Pakoug

Ri#ér; which hgs been forsed by sedigentatlon as high ss one o two meters,

is=ﬁ#inly_sbft clay, Quantity of the sédiment ig approximately 974,233.8

or an  equivalept of  annual surface soll erosion of 1.6
to April of

tons " per year,
nillimeter with aedlmentatlon during storage from Deceaber
1? 564 3 tons. Such &n amount is considered higher than normal resulting
in hlgh ‘water turbidity sapecially in the rainy sesson. Soll ercsion from

poth banke of the Bang Pakong i not evident indicating that water

trubidity is due to sol) erosion in the upper part of the watershed.
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2.2 ECOLOGICAL RESOURCEZ”

Analysis of priaary.producea in  the Bang Pdkonﬁiﬂiéev reyéalﬁ thg£
phytoplankton ranges from 545 x 10% to 5,121 x 103 per cu.k. _Wafér
turbidity directly influences the quantity of phytoplanktoﬁm That ig, if
wWater turbidity is higit, phytoplankton will be low fn'quantity,~0hlorophyta
was found more than other species of phytoplankton. ®luegreen algae which
can  be used as an indicator of water deterioration was found at almost
every observation point both in the Bang Pakong -itself aud in its
tributeries.Surface enimals were found in only small numbers, béthiin types
and in quentity such as Seaphuta and Brotia sp. Aquatic insects larvae and

red worms (Chiromonid larvae) were also found. Water hyscinth was profuse

during low tides.

Thirty-seven types of hquaﬁic animals were found; alnﬁst g1l Qere
freshwater fish and only one of them wag brackish water fish. Botﬁ'mariﬁe
end brackish water animals incressed in numbers in the proxinity of the
river month. Migrations o»f equatic aniwals occursed in the elght-month
ﬁeriod :  from November to June. The rest would take place during tre wet
season. It is cleer that the freshwater saline water watershed is at Aaphoe.
Bang Khla. Preshwater animals would migrate from an aresa upstrean from Bang
Khla to sallne ‘wster area during “the. wet BeR8ON. Simllarly, narine aninals
would migrate upatream from .Bang Khla with the intrusion of aalxne water.
was due to aquatic &niqals’ feeding behavior._Egg*lgyings
within each animal’s territory, with an excépﬁion’éf
the river noﬂth

Such migraiionA
would take plece
Macrbrachium rosenbergi1 that usually lay thexr eggn NEear,
and would mature upstreas. The project construction gite is therefore quite~

clearly s boundary of freehwater and marine anfmals.

Freshwater aguaculture covers an area as large &s ‘34,520 rai. Their

water requirement was 524,686 cu.m. ‘Marine- agusculture covera 21,671 rai

but required as much as 1,024,100 cw.a. of water.
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_ Mangrove foreat was found at the Bang Pakong River mouth where Nipa
fruiticas. and Bruguira sp. were {found at the density of 86 and 12 per

ﬁectafe, respectively.

The diversion dam consturction mite requires the clearing of 793
rai of various orghards, mainly arecs palms, mangoes, coconuis, and bananas

totaling 60,017 trees or a demsity of 473 trees per hectare.

'Hildliﬂa' found in the project area totaled 167 species, most of
which were birds, followed hy reptiles and amphiBiians. The most prolific

maumsls were bats. These wildlife species were found fhroughnut the project

Ar€a.
2.3 HUMAN USE VALUES

_ In.lQBU, Changwat Chgchoengsao had & Hatérrsﬁpplylfequirément for
all acﬁlvitiés o£=17.956 million cu.m. From.an_ eatiéate for 1295, 2004,
and 2005 water demand would be 28.639, 38.409, and 50.991° million cv.s.
per annua. That is, water demand would rise every year. Industrial water
demend would be the highest, followed by domestic use, lifestock farming,

and aguaculture, respectively, Water vrequirement for goversent offices

ranked last and would incresse only minimally.

Ghachoengsao has 10 national hlghways pasaing through, pfbviding
several rural roads in the forn
estim&ted that by the

decent land transportatlon. There are also
of @ diked, village roads, and tambon rosds. It 18
'year 1995, all rosd surface within this changwat will  be adeguate for land

transportatxon demand.

Hatér transportation is very important to the propogsed project. The

study of water transpoztatlon by . passenger boats revanled a frequency of

10 . bosts per day.. These bosats service sreas betweeen Amplroe Muasng and Bang
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KhlA,_ passing' nesr the project =&rea. ¥Frow thechoengsao Bridge regular
service, both upstresm and dounstrear, is available : 56 boats per day in
the upstream dirvection ; but as =any as 115 boats per day for downatreans

teanaporiation.

262 manufacturing plants; most “of 'which are
.'in the

Chachoengeao  hasg
agricultural produce fabrication and preservation. " An 1ncriease
manufacturing plants will take place in the future but. w;ll e
estates. But they vill still be agriculturalw.

nusher of
1ocated within industrial
Thene aanufauturing plants have high Hater deuand as

related industries.
But were inportant is thelr ‘wastewater discharge ln

pointed aut esrlier.
terms of BOD which will rxse continually. At present, waatehater discharze

analyeis revealed that the BOD value for Bsng Khla was 17.24 kg./day,

112.33 kg./day in Amphoe Muang, 6.63 kg. /day in Anphoe Ban Pho, and 2.90

kg /day in Amphoe Bang Pakong. In general, ‘wastewater discharge in terms of

BOD waa atill low. The Bang Pakong River has a potentxal to cleanse itself

at the present cate., However, the ever increasing wastewater dzscharge

would enventually lead to vwater pollution problems.'

2.4 QUALITY OF LIFE YALUE

After completion of the diversion das conaturction the Beng Pakong
n 4&res will cover 98 villages. 50 percent of which are

xtended farmily iz the nour, with 6 to 6. members each

Left Bank irrigatio

agriculfrual land. E

of whom has the compulgory education, - Host of . the populst;on _,are

approaching the working age-group. Because tﬁ1s area ie relatively fertile

sgricultural productivity is high, resulting
of 105,550 baht which is higher than those with end without

in an average annu&l famlly

income

irrigation water in other area.

Within the ﬁroject area of 793 rai, the estimated compens&tlon will

be 581,062,783 baht forlthé g8 plots of land with ownership certificate.
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Sixty-five houses will have to be compensated financially without further

résettienent'scheme.

it should be noted that the population within the project area have
a ?elatively good hanlth. Those who will have their land expropriated ahbw
‘signs of high stress. Those who settle upstream from the propbaed dansite
are anxlous Rbout the effect of flovds. Wheress those dounstream.aré vere
concerned,wi#h'a longer period of saline water intruéion. Melnutrition was

found at & low. level,. Other health problems include food poisoning,

diarrhoes,  and dysentery.

Recreational actlvities are not oubtstanding. Most of the recreation
aress are cultural, religious, and archaeclogical sites. it is expected

that .commercial tourism would increase after coapletion of the.diversion

dam.
3. . EHVIRONNENTAL IMPAGCT
3.1 - PHYSICAL RESQUBCES

3,1.1 SURFACE WATER mr;pm

The Bang Pakong Diversion fam Construction Project would result in
:erShHater étorage during the dry serson of 30.00 million cu.m., creating a
barrier between freshwater and brackish water, Brackigh snd saline water
will no longer"intrude'upstfeam, but at the sane time freshwater will not
as before. This condition ;would lessen saline water
storage will be adequate td patisfy all water

{ncresse from 17.96 million cu.m. in 1930

flow dowmetrean
geepage, However, water
demand which is expected to
to 50.90 million cu.m. in 2005.
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3.1.2 SURFACE WATER QUALITY

There will be no change in surfsce water qﬁality~physicnlly but

turbility will increase during constuction. The chemical water quality in

expected to worsen : it is highly likely that water pollutlon will increase
due to stagnant storaged Hater.'Mofenver,-effluent-discharge from livestock
farm has rapidly Increaged. The value of BOR was found to bé-ﬁétween 1.058
fo 2;05'mg./1. "and will certainlj incresse in fhe:near future. Doﬂnstréam
from the .damsite will have +the problem of higher 3alinitﬁ-and -brﬁlonged
water pollution caused by-no freshwater from upstreax. .Nevértheieésbithe

impact towards marine aniwmal raising ie too low to be npgesad.

3.1.3  GROUNDWATER MYDROLOGY

it is certain that groundwsater &t the‘depth of 105m{ Upstrgam
from the proposed damsite will.have'or ulighﬁly higher quality because of
the freshwatér storage volume, The ualdlatrihutiﬁh of groundﬁater at 10 m.
depth will impede further iwprovement of Hater'qgality. Downetream from
the demeite will definitely be more =msline with the exception of

groundwateb at the 50 m. depth level which will not be affected. In

short, the iampasct on groundwater hydrology is expected to be minimal.

3,1.4 SOIL BESQUHRCRE

The proposed project will greatly affect agricﬁltﬁrai_aéti%itiea
and irrlgation. Land will be used intensively especially fof agricaltu:al
purposes which will result in a good maintenance of land. Therefore, soil

resources are not expected to change or affected.
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3.1.5 EROSION AND SKDIMENTATION

The study reveals & 1.60 ms. sedimentatlon which is considered to
be very hlgh when conpared to the natural standard reported by UNESCO
in 1908 at_the annual rate of 0.20 mm. in the upper paat of the wstershed.
Erosi§ﬁ'and'sedimenﬁﬁtlon of bath_banks of the Bang Pskong are not claarly
evident he¢au9e' of thick vegetation cover on the banks themselves.Future
water transportation is not expected +to greatly increase therefore ite

impact towardg erosion snd sedimentation is negligible.
3.2 ECOLOGICAL RESOURCES
3.2.1  AQUATIC BIOLOGY

The. f:eshwafer storage will result in the lowering of water
turbidity, !ncreasing translucence which is expected to have a positive
effect upon the mesber of phytoplankton. As a result, previously los
fertility should improve: During construction, however, the negative

impact upon fertility of the Bqng Prkong River is inevitable.
3.2.2 FISHERIES AND AQUACULTURE

As mentioned above, ffeﬁhwater atorage would lead to higher

feftilit&. It is therefore reaaonable to expect on increaae in fishery

acﬁivifies, Aguaculture should also benefit from the resdily available water.

.Although .the diversion dar will aepafate the hablitat of

freshwater animal from that of brackish water aninmal as. well as the

freawater 'étofage during the dry season, ‘nevertheless water will be

released alI through the rainy season. Therefore pigration mnd movement

of aquatic animal and the laying
1nvalidating the necessily to coasiruct the fiesh ladder.

of thelr eggs should not be impeﬂed,



12

3.2.3 FORESTRY

The forest’ area involved in the prcpoaed project is conf;ned to

‘the mouth of the Bang Pakong RiVel and its banks. Vater blackage ouly in

the dry
time to time during the dry season is expected to lessgen the impact.

season should not affect the aangnove foreat H&ter release from

3.2.4 HILDLIFE

Because of the small area of the dauﬁife (783 rai) &ildlife found-

area was both limited in numbers and species. Most of the wildlife

in the
were waobile while the rest is expected to be slightly affected during
construction, S L

3.3 ° HUMAN USE VALUES

3.3.1 WATER DEMARD

The propobed project w111 provide sdpquate water 'supply for all
domestic consumption industrial uge ; liveatock aquaculture

purposes
ion. On the other hend, downstream from the

as well as agricultural utilizat

dansite will inevitably be under
algo be wmore pronounced. Sever water shortage in

a stronger 1afluence of saline water while

freshwater shortage will’

the downstream area will bha faced by'the copaunities, n&ﬁuiaéturing_plaﬁts, .

aguaculture farums, agficultural land, end ovther activities especially

during the dry season.

3.3.2 LAND AND WATER TRANSPORTATON

At present, transportation in Chsngvat Ch&chaengsao ls at a normal.

condition aimilar to other provincea. Both land and Water transpo tation ia

well regulated. 1L is rensonable to expect no prcblems in ‘the near future.
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Moreover, there will be road improvement either by recoustruction -of
existing roads  or comstruction of several new routes. Water transporticn
has been prevlously - anticipated to increase only nlightly; The propesed
project will  Gause negligible impact, if it all., Bhould the .diversion.dag
be COnStfucted'tha taft survices both upstream and downstrean should also

be made availsble which would be adequate for pasmenger transfers.
3.3.3  LIVESTOCK AND MANUFACTURINAG INDUSTRY

‘The diversion dam construction projeét will not only nake avaible
an adequate amount  of freshwater supply for livestock farms but will also
result . in the increasxng number fo these farms. Conaequently water

pdllution from wastewater discharge especially the BOD value will increese

from the normal level.

Analysis of water guality from manufacturing plants reveala that

existing water pollution ig not too severe to be utilized. Both BOD-

and toxicity are not  above the atandard even though the nuaber of

msnufacturing plants will gradually increase. These plants are majinly agro-

lndustry. "he Governeent has also suppovted the industrial estate projects

whxch Hould gtrengthen better pollution control.

It is anﬁicipﬁtad that there uili' be sedimentation of toxic

‘gubstance at the dan face. Such sedimentation will gradually increase.

Therefore periodic releaae oL'aéd*ments from dan bottom in the downatreas

dlverslon should more or leas lower the toxlcity.

3.3.4 LAND USE

o ~The proposed project in for the construction of a diversion dam
which involues the excavation of & diversion channel to divert the streas

flow. of the Bang Pakong River. The propesed coustruction site will cover
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an area of 793 rai all of which are prine agriﬁeitural land., The length of
the new diversion channel will be 1.60. kilometers with a 280.0 n. diversion
dan st +2.00 m. MSL. Haximum water level will Ee_+1,80 n. MS8L. and .the
minimum level will be -1.50 m. MSL. both- upstrean n;d'downsﬁreaa. The
operation of the diversion dam will allow con?inuouq water flow throtghout

the rainy season with dry season storage volume of 30.0 amillion cu.m.

The dry season water shrage will weate an overflow and will flood
parts of the drrigation area {n Asphoe Bang Khla along the banks of £he
Bang Pakong for 13,00 kilometers. Downstream from the demsite the flood
will mainly occur on the left ' bank to Highway__304 for.lﬁ.ﬂﬂ kilqaeteral
coveriﬁg an area of 21,8125 square kilometers. At the sane time the area on
the Bsng Pakong right bank will be inundate by =saline water especialiy 1n

Amphroe Muang, covering an area of 16.2 sguare Kllometers.

3.4 QUALITY OF LIFE

The proposgsed projeét will involve construction in a prime
agricultural area where agricultural produce could earn asg much’as.?'
willion baht for the lend tégethgr with the crcatiéﬁ of=1;083 Jjobs
resulting from the project, the previous accupanfﬁ will hafé to move out of

the area. Some of them =might have healfh problean4éi£ﬁer bhyaicallor

mental-that would need time for adjustment.

Yater storage upstream from the demsite ugy‘lead to water pollﬂtioﬁ
end may affect the breeding of mosquitoes and other digease agenta. As & -
result, health conditions of the. population along'tﬁe banke of ‘the river

and their vicinity might be endangered.

Dry season water storage will create larger area of water surface
which could be utilized for recretional purposes, Héncé.' ﬁ poteﬁtial for

commercial tourism development.
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4. MITIGATION PLARS

“Should. the proposed diversion dam be approved for constructiom, it

is inevitable . that done environmental impacts will take place. Therefore,

L3t is necessary that the mitigation plan be set up. However, the price and
;the operational budget are still under_consideratlon and fluctuatiﬁg it ia
only . appropriate to present the mitigation plan for the most pressing

jggues which need to be carried out.
4.1 ~ SOCIAL ADJUSTHENT PLAN

- Land expropriation of 783 rai involuing 65 households has already
created tension among - the potentinl evacuees. Theee people are under
durese, calling for timely socinl adjustment plan. Such plan should be

carried out by the the provincisl agencles as soon ss possible and rust be

_befor;the.start of the project.
4.2 MITIGATION AXD IHPROVEMENT PLAN FCE BURPACE WATER QUALITY

_It ig evident that livestock farming end manufacturing industry are

the - two major water pelluters. To prevent wastewater discharge into the

.Bang Pakong River upstréam from the damelte it is reconnended that all

canals that are nNoW recelvlng westewater diacharge frow -livestock frame and
The canals are Chukkachoe Bon, Sadac, Ben
cansl should then be conastructed to

ged into the Bang Pekong

ganufacturing: planta be sealed.

Mai, énd Song PhHi Nong. A drainage
recesive. natural atrean flow which will be dischar

line proposed by JICA with the

River downstream ‘from the damsite along the
gillion baht will be needed

total 1ength of 20 kilopetera. A budget of 12

for the. construction of . this dralnage canal and necessary irrigation

control building, but will not cover the land appropriation.
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4.3 FLOOD MITIAGTIOR PLAR

Higher wdter level resulting from water storage voluwe will in turn
an overflow on the left bank of the Bnng ‘Pakong Rlver. 1t is

construct a dike Upstream from the diversion das

create

therefore necessary to

slong tha river bank to the dintrict seat of Amphoe Bang Khla. ‘a ' distance

of 13.00 kilometers. Downstresm from the divergion daw a dike should also

ructed for =a distance of 15 kilometers from the damsite aiong the
The constructicn cast of the ZB kxlometers dxke

he const
river bank fo highway 304.
approximately 35 million baht which will cover the’ constructicn of

eontrel building but not adeqnate for land approprlste ag well,

is

irrigation c©
4.4 UPSTREAM AND DOWNSTEEAM JETTY CORSTRUCTION PLAN
After coupletion of the diversion dam and the diveraion channel it

expected that water transportation will resume . and way acduately
sharply riee therefore

is
increased, The passenger valume is not expected to
passenger transfer upstream and downstreen could be effectively handled by
allowing them to walk acroas theldam crest, But to enounce greater séburity
and facilitate effective control it is recomaendad thet Jjetties be
constructed both upstream and downstream of the damsite to be the landing

sites.
4.5 MANGROVE ROREST PROTECTION AND REFORESTATION PLAN

For better protection of brackish water anlmels it is inperative to

have mangrove forest reforestation along the banks of the Bang Pakong for a

1 distance of 20 kiloheferﬂ from dovmstresm of the damsite to tha mouth
deép-froh the river

tota

of the river. Reforestation area must be at leagt ?5 m.
banks which will total 2.8 square kilometers or 1,750 ral. The propoaed

budget for mangrova reforestation is 7 million ‘baht

~160-
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4.6 AGRICULTURAL DEVELOPHMENT PLAX

One  of the objectives of the proposed project is to supply
agricultural water. Therefore 1t is necessary to create an agricultural

development plan with an emphasie on water user organization and

agricultural technology.

B RECOMMENDATIONS

1)} Before the diversion dam can be designed in full detailed it is
recoupended- - that the hydrological impact of the Bang Pakong River be

re-pssessed. This could be carried by the hydraulic -simulation analysie as

proposed by JICA in 1990.

2) 1t is imbérative that 8 drainsge canal be constructed to receive
coptaulnated water from natural canals caused by weatewater discharge from
livestocklfarms, panufacturing plants, and the communities. This eanal will

divert the contaminated discharge into the Bang YPakong River downstresn

from the damsite.

3} Public relations campaigns ghould be.orgunized to promote better
understanding amnong the -people in the projeot srea and its vicinity

qnnéerning the nature, objectives, advantages and disadventages of the

prbject.

4) A Qorking.conuittee to help case the potential evacuees of thelir

tenaion sheuld be set up as soon &e possible.

5) & regulating gate-or a drainage pipe that can regulate or drain

bottom layer ‘water E&hould be constructed at the closure dam. This

regulating gate muat be capasble of draning wastewater, organic maiters, as

well ns sediments from the bottom layer during the rainy sesson.
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