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2.2.2 Lifestyles in Delfa Area
(1) Noi- Lop Buri Flood Plain

This elevation of Noi-Lop Bun flood plain is tower than its surrounding acea. There are
impressive number of large and tangled river lines along complex mounds and rises. The
water depth of the lowland behind the natural dikes leach more than 4 m deep customarily.
Single rice cropping is still seen in this area. The life is said to be easier than Rangsit area
because of easy access to waler, and their houses are surrounded by trees that provide shades
during dry scason. Morcover, flood water witl not threat their life during rainy season
because the people are living on natural banks that are higher than flood water level. Varicty
of agriculture can be practiced on the natural banks. In the area behind natural banks where
water depths become tremendous, floating rice is grown., Those who do not have lands on
natural banks live on small mounds in the floating rice area, and since single cropping is
possible in the area, they leave their home and work during off-season. During dry season,
the group of women catch fish that are caplured in ponds for their food.

(2) Rangsit Area (east side of new dcita)

‘The topography of Rangsit area is extreiely flat. All the area will be calmiy inundated during
rainy season by water coming from other arcas and rainfall in the Rangsit area, however,
without the irrigation systems, it terns out to be tolally waterless land during dry season.
Houses are built atong klongs for easiyer access for navigation and water use purposes. After
construction of Chai Nat-Pasak canal and introduciion of mechanized cullivation, the
irrigation system of Rangsit area made intensive rice agriculture possible. Today, Rangsit
area is in strong influence of Bangkok meiropolitan area, and conversions of the rice field
into fruit trees are commonly seen and new scttlements have rapidly been developed along
freeways to Bangkok. Along the coastal line of Gulf of Thatland, there are salt pans and
blackish or freshwater aquaculture ponds.

(3) West Bank (west side of new delta)

During flood season, over-flown walter from the right bank of Chao Phraya river below Pa
Mok, 20 km upstream of Ayuthaya, flows into West Bank area. The area becomes like a
shallow wet basin, whose depth is about 1.0 - 1.5 m, during wet season. There are no high
natural banks as they are seen in Noi-Lop Buri Flood Plain. West Bank receives weakened-
flood water. After completion of Klong Phak Hai-Chao Ched in 1960, West Bauk area is
used as flood retarding basin for protection of Bangkok during flood season. Because of the
flood control measure, the farmers in the West Bank area are needed shift to dry season
cropping using water supplied by the irrigation system. Houses are buiit along klongs in here
also. Today, the land use pattern of southern half of West Bank is mostly for fruits and
vegetables. The coastal area, a band of 5 - 15 km, is used for brackish water aquaculture and
for salt pans.
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Chapter 3, PROBABLE ENVIRONMENTAL EFFECTS
3.1 River Training

Heightening of dikes or construction of cmbankment, shortcut and widening of river channel are
proposed as measures for miligating flood damage of urban and agriculiural fields in the Chao
Phraya basin. In this section, the specilic location and the dimension of the project are not
concerned since they are nol defined. The largest facilities are tentatively supposed as the final
oulcomes of the master plan study, and the impacts arc briefly assessed.

3. 1.1 Physical Resources
(1) Surface Water Hydrology
(a) Probable Eavironmental Impact

(i) Embankment may internupt water channel through which river water is
supplicd to animals' habitats or for human uses.

(ii) Embankment may blockade water that goes back to the Chao Phraya river and
create waterloggings.

(b)  Further Research

(i) Research to find out specific changes in surface water hydrology by
proposed embankment and excavation.

<Personnel>

Speciality in: River engineer,
Number of staff: 1,

Total duration of study: 2.0 months

(¢) Recommendation to the Study Team

Try not to separate water body such as swamps and lakes, and the Chao Phraya river
by the embankment as much as possible, to avoid fragmentation of natural nver
system that sustains the natural environment. Formulate plans to keep the Chao
Phraya river and the surrounding waler bodies interchangeable while containing flood
water dusing wel season.

(2) Surface Water Quality
() Probable Environmental Impact

(#) Degradation of stagnated water occurs if effluent can not be discharged into
the Tha Chin or the Chao Phraya river by blockage of embankment.

12
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(b) Fusther Research
(i) clarification on occurrence of watcrloggings for estimation of water quality
degradation. The staff assigned in "Sutface Water Hydrology® should also serve
for this purpose.
{c) Reccommendation to the Study Team
Refer to the recommendations in "Surface Water Hydrology".
{3) Ground water
(a) Probablc Environmental Impact
There are no nolable impacts expected by IEE on Ground water.
(b) Further Research
Not necessary
(4) Soils
(a) Probable Environmental Impact
There are no notable impacls expected by IEE on Soils.
(b)  Further Research
Not necessary
{5) Noise and Vibration
(a) Probable Environmental Impact

Noise and vibration occur during construction, the degree of impact is negligible
small.

(b) Further Research

Not necessary

3. 1. 2 Ecological Resources

(1) Aquatic Ecosystem

(a) Probable Environmental Impact

13
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IEmbankment may cut off habitats, such as lakes and ponds, of aquatic lives that are now
connectling to the Chao Phraya river. There might be a cruciat path for certain aquatic life
in between the main river and the adjacent water bodies. There are several species may
reccive adverse impacts by (he separation. Fish species defined as endangered species by
Ecological Research Institute of Scientific and Technological Rescarch such as Silver
Shark/ Bala Shark (Balantiacheilos melanopterus), Siamese Giant Carp (Caflocarpio
siamensis), Jullien's Golden Carp (Probarbus jullieni), Chao Phraya Giant Catfish
(Pangasius sanitwongsei) nced static water for their spawning ground which is connected
to main rivers*. However, no specific location of embankment is selected yet. The
impact could be significant, depending on the location of the constnuction sites.

{b) Furher Research

The probable environmiental impacis which require further research in feasibitity study
period.

(i) Reviewing the iniporiance of aqualic ecosystem is necessary at the site where
biological impacts are expected, and recommendation should be formulated based
on the types of the impacts.
<Personnel>
Speciality in: river biology,
Number of staff: 3,
Total duration of study: 3.0 months
(¢} Recommendation to the Study Team
Refer to the recommendations in "Surface Waler Hydrology”.
(2) Vorests

(a) Probable Environmental Impact

There is no forests existing along the rivers at the starches in fower central plain except
mangroves at coastal line.

(b)  Further Research

Not necessary

(3) Terrestnal Wildlife
(a) Probable Environmeatal Impact

Embankment will not be a major obstacles for animals’ traveling, however there are some
no hunting areas along the Chao Phraya river and the tributary in the lower central plain,

14
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namely, Wat Tam-En, Wat Phai Lom-Wat Umputwararam, and Bung Chawak*2).
Especially attenlion shall be paid to Wat Phai Lom-Wat for being Open Billed Storks'
important breeding habitat*4).

(b)  Further Research
Reviewing the importance of terrestrial ecosystem is necessary at the site where biological
impacts are expected, and recommendation should be formulated based on the types of the
impacts.
(c) Recommendation to the Study Team
Embankment route should avoid non-hunting area by off-setling its course toward inland.
(4) Endangcred Species
Refer prior "Aquatic Ecosystems" section
3. 1.3 Human Use Values
(1} Navigation
() Probable Environmental Impact

Embankment may interrupt navigation. Navigation is stilt a important means of
transportation to the area, and number of canals are developed in the Delta area.

(b)  Further Research

The probable environmental impacts which require further research in feasibility study

period. Clarification is needed on klongs' usages, frequencies, and importance where
cimbankment is planned to be constructed on them.

<Research Personnel>

Speciality in: social survey,

Number of staff: 5,

total duration of siudy: 3.0 months

(¢) Recommendation to the Study Team

Navigation locks should be incorporated into the design of embankment if there is an
interruption of navigation would occur. Review the similar projects for mitigation and
compensation, and social disputes if there are. Since navigation locks may not overcome
all the disturbances that embankment may causes, other mitigation measures together with
compensation plan should be concerned.

(2) Land Transboﬂaﬁon

5
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(@)  Probable Environmental Impact

Cross section with highways and raitways will be incorporated to embankment design.
The other smaller roads may be terminated by embankment.

(b}  Further Research

Clarification is needed on roads' usages, frequencies, and importance where embankment
is planned to be constructed on thein. Mitigation plans and compensation plan shoutd be
fonmulated based on the further research.

(3) Flood Controt
(a)  Probable Environmental Impact

Frequencies of flood occurrence witl be decreased in the area along the new embankment,
but the Mood water wifl be transported to the down stream. The embankment cancel the
natural flood mitigation function of the Chao Phraya river that disseminates flood water in
upper part of the new delta, which eventually mitigate the damage in Bangkok. The
optimum plan of embankment is being sought in the master plan study.

(b) Further Research

Not necessary in terms of environmental studies,
(1) Agriculture

(8)  Probable Environmental Impact

Natural supply and drainage of irrigation water may be disturbed. The agriculture will
necd to depend on irrigation and drainage system in the arca. Transformation of crop
variety to high yield variely may occuz, and since the high yield varieties require more
financial input than the traditional ones, subsistent farmers may not adjust to the
artificially created new environment.

(b) Turther Research

Impacls on subsislent or traditional agriculture caused by interruption of natural water
supply and drainage by construction of embankment. The sigoificance and types of
impacts should be studied. '

<Persounel>

Speciality in: agronony

Number of staff: 2

Total duration of study: 2.0 months

(c) Recommendation to the Study Team
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Natural flood inundation with natural drainage has bcen substantial components for
agriculture in the Chao Phraya delta. The study team may need to keep the natural
inundation cycle as much as it can be for those who practice "refined” cropping patterns to
cope with the natural flood eavironment, according to the results of further research. If
impacts on subsistent farmers and on others are not incvitable, the team should formulate

compensation plan.
(5) Industries
(a) Probable Environmental Impact
There are no notable impacts expected by IEE on Industrics.

(b) Furlher Rescarch

Further research for probable impacts on Industries by construction of embankment is not
necessary .

(6) Mineral Development
(a) Probable Environmental Impact
There are no notable impacts expected by IEE on Mineral Development.
(b)' Further Research

Further rescarch for probable impacts on Mineral Development by conslruction of
embankment is not necessary .

3. 1. 4 Quality of Life Values
(1) Socio-economic Values
{a} Probable Environmental Impact
There are probable environmental impacts, assessed in IEE, may be caused by river
training facilities. Although the specific sites of proposed sites are not decided yet,

generally occurring Socio-economic Vatues is observed in Bangkok Metropolitan area.

(i) Accessibility to reach the Chao Phraya river will be downgraded by interrupted by
the embankment or heightening of the embankment, also to the other side of the river.

(ii) Construction of embankment or heightening of the embankment disrupis
transportation within riverside commercial districts. '

(iii) Loading and Unloading of commodities using ships will be difficult by
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construction of embankment.

Stairs-shaped dike at
shopping arcade near a port
of commuling boats. The
shop owners are
complaining for
inconveniences. This dike
was desiroyed by locals last
year.

Newly constructed dike in
built-in resideatial area, built
§ by BMA in 1997,

} Heightened dike serve as

4 pedestrian path.

(b) Further Research

Survey of economic and soctal activities of project sites is necessary to assess the impacls
of construction or heightening of embankment, widening and short-cutting of river
channel in terms of socio-economic values.

<Personnel>

Speciality in: Social survey
Number of staff: 3

Total duration of study: 3.0 months

{c} Recommendation to the Study Team
The design of river training facililies should be integrated to Socto-economic functions
that the area possesses. Deliberate and interaclive conversations are crucial to accomplish
this purpose. Ifimpacts are not mitigable, compensation plan should be formulated.

(2) Cultural and Archacological Values

{a} Probable Environmentatl Impact
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Impacts on Cultural and Archacological Values caused by river training works cannot be
assesscd since exact location is not decided yet as of March, 1998,

{b) Further Research

Further research for probable impacts on Cultural and Archaeological Vatues should be
examined after the location of construction site is specified.

= {c) Recommendation to the Study Team

Aler sites are specified and if there is Cultural and Archaeological Values in the site,
river-training facilities need to detour the site. 1t is illegal to make structura changes to
the temple which is on the list of archeological significance under the term of the
Archacological Site and Museum Act (1961) without prior permission from the Fine Asts
Department.

(3) Aecsthetic Values
(a) Probable Environmental Impact

Heightening of dikes in urban area such as Bangkok may have impacts on Aesthetic
Values, impact will be significant without mitigation measures.

& (b) Furthes Research

Further research for probable impacts on Aesthelic Values by construction of embankment
1s necessary especialfy in cities that are designated as "World Heritage" sites by World
Heritage Commiltee: Ayuthaya, Sukhothai, and Bangkok.

(©) Recommendation to the Study Team

It is imporant to begin with review of the similar cases for construction of new
embankment or heightening of dikes. There are remarkable precedents that BMA have
already demonstrated. [In all cases, BMA have had deliberate discussions with local
residents.

.- faesthetic impact]
) Park-surrounding dike with
drive lamp attached.
Attention is paid for aesthetic
value and functions of the
infrastructure.
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{acsthetic impact]

Dike outside of King's
® Palace. The height is lower
than other siretch of dike for
B acsthetic purpose.

€

The dike penctrates middle of a [
restaurant facing the Chao 38
Phraya river. BMA is holding
numerous discussions with the
residents.

(4) Resettlement
(a) Probable Environmentat Impact

Since the specific locations for the project sites of river irainings are not been decided yet, %5
the probable impacts can not be specified.

(b) Further Research

Construction of embankment, shortcut and widening of river channel may require large
number of resettlement, depending on the project size. Further research on distribution
and number of houses, number of people, their income, and other soctal status that are
needed for compensation ptan. It should be noted that there may be impacts on landless
farmers, and other local people who does not hold land titles. Social impacts on those
local people must take into account and be evaluated in some ways.

<Personnel>
Speciality in: social survey
Number of staff: 3

Total duration of study: 6.0 months @

(¢) Recommendation to the Study Team

If there would be houses that are needed to be refocated, or farm land, or land for other
values need compensation, deliberate compensation plan should be formulated based on
further research stated above.

20
XIV-A-22



Sector XV

{5) Public Health and Safetly
(a) Probable Environmental Impact

There are no notable impacts may be caused by construction of river training works found
in IEE on public health and safety.

(b} Furher Rescarch
‘@ Not necessary .
(6) Recreation
(a)  Probable Eavironmentat Impact

There are no notable impacts may be caused by construction of embankment or short-cut
of rivers found in IEE on Recreation.

{b) Further Research
Not necessary .
@) Dedjcated Area Uses
&) {a) Probable Enviconmental Impact

There are some dedicated areas and cites along the Chao Phraya river and its tributary,
listed as below.

Dedicated Area along Chao Phraya River

o —

Location Pcesignation Designated by
. ; s cpor . World Heritage Commiltee,
Ayuthaya, and associaled historic (owns World Heritage UNESCO
Sukhothai, and associated historic towns ditto ditto

Krung Rattanakosin, The Grand Palace
and the Temple of Emerald Buddha ditto ditlo
(King's Palace, Bangkok)

Bung Boraphct, Wat Tam-En, Wat Phai

Lom-Wat Umputwararam Non-Hunting Arca Royal Thai Govermsuenl
. Endangercd Specics .
Mangrove Forest, along Gulf ¢f Thai land (ﬁabiml;)m ditto

River training works must avoid the locations listed above.
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(b)  Fusther Rescarch

Following clarification is necessary.

(i) Verification of no-existence of any other dedicated arcas in the proposed
project cite.

(i) Rescarch on the biological functions of the non-hunting area which may
receive indirect impacts from river training facilities such as embankment,

<Personnel> €
Speciality in: river biology
Number of staff: 1
Total duration of study: 3.0 mouiths

(¢) Recommendation to the Study Team

Immediate action for modification of river training works' design will be necessary #f
gives impacts on the dedicated area. '

&
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3.2 Fleod Diversion Channel

3.2.1 Physical Resources

(1) Surface Water Hydrology

@

(®)

©

Probable Environmental Impact

(i) Silt transportation by the Chao Phraya river during flood will be decreased.
Instead, silt accumulation may occur at near the gates to be instatled in the diversiosn
channel and at coastal line near outlet of the diversion channel.

(i) Construction of the diversion channel will alter the physical and hydrological
status of klongs in the channel’s course.

Furiher Research
(i) Clarification of impacts of the diversion channel on siit transporfation and

accumulation. The result must state what amount of silt accwinulation is estimated at
where, and the ismpacts.

_ (ii) Clarification on physical changes of ktongs, including natural streams, and change

of the flow. The outcome should state that if there is degradation of water quality. If
there is, state the impacts on the watet’s users.

<Required Personnel for Further Study>
“Speciality in: river engineering

‘ Number of staff: 2

Total duration of study: 1.0 month
~Speciality in: water quality

Number of staff. 2

Total duration of siudy: 1.0 month

Recommendation to the Study Team

The outlet is planed to be near Ban Klongs Dan, using the local river, Klong Phra Ong
Chaivan Utit (Khlomg Ban Hia). Ban Klong Dan is developed on the sides of
Khlomg Ban Hia, and coastal fishery is the town's main industry. K is expected that
the silt released from the discharge channel will change morphology of the coastal
line. The Study Team should change the location of outlet of diversion channel
because of expected siltation and sedimentation problem.
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Aerial photograph of
Ban Klongs Dan
(center) and Klongs
Ban Hin near Guif of
Thailand

(2) Surface Water Quality

()

Probable Environmental Impact

(i) Sitt runoft, and sanitary wastes may degrade water quality of klongs in vicinity
during construction period.

(ii) Silt runoff, pesticides, fcﬂilichs, domestic water elfluents may degrade water in
the discharge channel.

(i) Turbid water will be untoaded into Gulf of Thailand by the discharge channel. It
may give impacts on coastal aquiculture.

{iv) Streams and klongs will be fragmented by consteuction of dikes. Water quality
degradation may occur at the section where natural flow is to be ceased.
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Confluence of Pasak river
and Chinat-Pasak irrigation
canal

Sharp change of Pasak river's
color represents heavy load
of silt from the irrigation
canal,

{b) Fuither Research

The following clarifications are nceded by further research or study during Feasibility
Study period for formulation of mitigation plan.

(i) Clanfication on usage of water in discharge canal.
(it} Clasification on water quality standard for planned usage.
(iii) Estimation of waler quality of diversion channel and fragmented klongs.

(1v) Estimation of quantity of sediment runoff to the Gulf and sedimentation
occurrence. The assessment of the impacts on fishery and navigation.

<Required Personnel for Further Study>
Speciality in: Water quality

Nuniber of stalf: 1

Total duration of study: 2.0 months

(c) Recommendalion to the Study Team

By modification of the original design in following manner listed below, in feasibility
study period, may reduce probable enviconmenta} impact caused by diversion channel.

(1) It is important to decide usage of the water in diversion channel at very
begging of the feasibility study to formulate adcquate mitigation plan.

(1) During construction, turbidity mitigation measures should be implemented
for water quality of klongs. )

Mitigation measures should be formulated, during feasibility study period, for water
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quality degradation still existing aller mgdil‘ication of facilities' design.
(3) Ground water

(a) Probable Environmental Impact

(i) Ground water fable in vicinity of the diversion channel may be depressed
depending on water table of the channel.

(1) Water loggings may occur at vicinity of the discharge channel depending on water
table of the channel.

{(b) Further Research

Estimation of occurrences of water table depression and water loggings in the vicinity, and
their impacts.

<Regqurired Personnel for Further Study>
Speciality in: ground waler
Number of staff. 1
Total duration of study: 1.0 monih
(c) Recommendation to the Study Team

(i) Review of Chainat-Pasak Imrigation canal should give helpful information on
impacts of ground water changes and miligation measures for the impacts.

(1) Water level of the discharge channel should carefully be designed with attention
to impacts on ground water level.

(4) Soils
(a) Probable Environmental Impact
There is no notable impacts expected by IEE on Sails.
(b} Further Research
Further research on Soils is unnecessary.
{5) Noise and Vibration
(2) Probable Environmental Impact
T herc‘is no nofable impacts expected by 1EE on Noise and Vibration.”

(b) Further Research
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Further research for probable impacts on Noise and Vibration by discharge channel is
unnecessary.
3.2.2 Ecological Resources
(1) Aquatic Ecosystem
(3}  Probable Environmental Impact

As the the diversion channel goes through Rangsit district, the environment for
aquatic lives may be altered.

{(b) Furiher Research

Research on aguatic ecosystem and fisherics in the vicinity of the diversion channel
and the coastal line. Evaluation of values of impacts on them shoutd be conducted.

<Required Personnel for Further Study>
Speciality in: aquatic biology

Number of staff:3

Total duration of study: 3.0 nionths

{(c) Recommendalion to the Study Team

Changes of present value needs fo be appropriately assessed, and the mitigation
measures shall be incorporated to the projects’s design.

(2) Forests
(a) Probable Environmental Impact

There are no nolable impacis expected by IEE on Forestry. The Mangrove forest had
existed on eastern side of the Chao Phraya river, however, there are only [raginented trees
around fish ponds are existing today.
(b) Further Research
Further research for probable impacls on Foresls is unnecessary .

(3) Terrestrial Wildlife

(a) Probable Environmental Impact

As the diversion channel goes through Rangsit district, it may altér the terrestrial
environment.
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(b) Futther Research

Research on terrestrial wildlife in the visinity of the diversion channel and the coastal line

are nceded be reviwed by further research during feasibility study period to enchance
formulation of mitigation plan.

<Reguired Personnel for Further Study>
Speciality in: Terrestrial biology
Number of staff: 1

Total duration of study: 2.0 monihs

{c} Recommendation to the Study Team

Changes of present value are nceded to be appropriately assessed, and the mitigation
measurcs shall be incorporated to the projects’s design.

(4) Endangered Species
{a)  Probable Environmental Impact

There could be environmental impacts on endangered specics such as alternation of
endangered species' habitats, interference of travel routes, or depression of baits. etc.

{b)  Further Rescarch

Review if there are existense of endengered species in the vicinity. If there are, -

clarification of the living environment, and impacts caused by the diversion channe}
should be evaluated.

<Required Person for IFurther Study>
Speciality in: Biology survey
Number of staff: 1

Total duration of study: 0.5 monihs

{c) Recommendation to the Study Team

If adverse effects on of endangered species’ habitats are found, and they are inevitable,
mitigation or revival measures, such as creation of similar habitats in nearby area, should
be formulated to compensate for adverse impacts.

3.2.3 Human Use Values _
(1) Navigation
(a) Probable Environmental Impact

(1) By cutting through mesh of klongs in Rangsit area, the diversion channel will
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interrupt local navigation.

(i) Sedimentation may change coastal morphology which gives adverse impacts on
coastal navigation near Ban Klongs Dan,

(b) Further Research

The following clarifications are necded by [uither research during Feasibitity Study period
for formulation of mitigation plan.

(1) Clarificalion on the impacts caused by fragmentation of klongs by construction of
the diversion channel. The outcome should state the frequencies, purposes, departure
and arrival place of the navigation along whole stretch of the diversion channel.

(i#) Clarification on magnitude of sedimentation at downstream of sea barrier, and the
impacts on port of Ban Klongs Dan, and coastal navigation nearby ocean.

<Required Personnel for Further Study>

Speciality in: social survey

' Nuniber of staff: 5

Total duration of study: 3.0 months

sSpeciality in: sedimentation

Number of staff: 1

3 Total duration of study: 1.0 nionih

(¢) Recommendation to the Study Team

(1) As a mean of local transportation, navigation is stifl being a principal traflic
measure. An installation of navigation tocks is recomaended to reduce the impacts.
The specification and location should be in accord with the necessity of the locat
residents. The needs may be collected in the survey.

Kilongs Ban Hin
near Bang Bo,

3 km upstream of
Ban Klong Dan

(3

(ii) The location of outlet of diversion channel should carefully be determined with
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allention paid to results of study on impacts caused by sedimentation discharged.
{2) Land Transportation
(a) Probable Environmental Impact

The diversion channel will cut-off roads and rail roads on its course. Flyovers will be
constructed for major roads and all rails; however, small roads will be terminated by the
dikes.

(b)  Further Research

The following clarifications are nceded by further research during Feasibility-Study period
for formulation of mitigation plan.

(i) Survey on functions of all the roads that will be interfered by diversion channels,
and then assess the impacls on the area.

(it) Study to formulate ptans for mitigation or complementatoin.

<Required Personnel for FFurther Study>
Speciality in: Social survey

_ Number of staff: 5

Total duration of study: 2.0 months

{¢) Recommendation to the Study Team

Careful selection of locations of Myovers should be made by attentions to the resulis of
surveys on importance of the roads to the local communities. The public hearing s will be
imporlant occasions for a consensus among related locals.

(3) Flood Control
{a) Probable Environmental Impact

Canals in Rangsit area have a function to disseminate flood water. The embankments of
proposed discharge channel, which is higher than 5 m, may plug nalural flows of canals
and streams in the vicinily, and it may result appearances of inundations in areas where it
is not supposed to be. The inundation may slay longer than that wilhout the diversion
channel.

(b) Further Research

An estimation should be made for occurrence of inadequate drainage in the vicinity of the
diversion channel during feasibility study period for formulation of mitigation plan.

<Required Person for FFurther Study>

30
XIV-A-32



‘".E.u\'

Sector XtV

Speciality in: River engineer
Nuniber of siaff: 1
Total duration of study: 0.5 month

(c) Rccommendalion to the Study Team

If resulls of further study indicate that unusual inundation will occur because of
construction of the diversion channel, then mitigation measures such as ditches along the
embankment, incorporation of drainage of vicinity areas into the diversion chaunel, elc.
should be concerned.

(4) Agriculture
(a) Probable Environmental Impact

(1) Undesirable length of period and depth of inundation may give adverse impacts on
rice cultivation in the Rangsit area where high-yield varicties (with rotation) are
planted. Refer to Figure 2.2,

(i) Existing irngation systems will be altered by the diversion channel, and the
impacts on water supply in the project area.

(ii1) Subsistent farmers may experience higher mainlenance cost for the new water
suppy system.

(b)  Further Research

Ultilize results of rescarch on unusual inundation, described in “(3) Flood", and sludy the
projecl area's cropping patterns, and estimate adverse impacts of inundation,
mulfunctioning of existing irdgation systems, and probable cost for mainenance of new
irrigation system.

<Required Personnel for Further Study>
“Speciality in: agronomyy (rice cropping)
Number of staff: 1

Total duration of study: 3 months
sSpeciality in: civil enginnering

Number of staff: 1

Total duration of study: 3 monihs

(c) Recommendation to the Study Team

(i) Review the results of survey on "unusual inundation" al earlier stage in the
feasibility study period, then the design of drainage system should be incorporated to
the design of the diversion channel. ’

(i1) Diversion channel wil alter the courses of irnigation canal. Funclions of exisling
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irrigation systeins must be kept.

(iii) If new irigation system is to be design, the maintenance cost should not be
burden to the local farmers.

(5} Indusirics
(a) Probable Environmental Impact
There is no notable impacts expected by 1EE on Indusiries.

(b) Further Research

Further research for probable impacts on Industries by discharge channel is not
necessary. Refer to Resettlement section for compensation for relocation.

{6) Mineral Development
(a)  Probable Environmental Impact
There are no notable impacts expected by IEE on Mineral Development.
(b) Further Rescarch

Further research for probable impacts on Mineral Development by discharge channel
is unnecessary |

3.2.4 Quality of Life Values
(1) Socio-economic Values

(a) Probable Environmenta! Impact

(1) By penectration of the diversion channel through Rangsit arca, transaction between
both sides of the channel will be less frequent than without the diversion channel as it

~ will take more time and become inconvenient. The diversion channel will likely be a
boundary of local economic activities.

(i) Unfavorable inundation may occur at vicinity of the channel without proper
drainage works. The inundation may give adverse impacts on high-yield variety rice.

(b)  Further Research

The following clanifications are needed by further rescarch during Feasibilily Study period
for formulation of mitigation pfan. '

(i) Evaluation should be made on impacts caused by separation of local economic
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activity regime along all stretch of the discharge channel.
(ii) Design of drainage system should be incorporated, if necessary.

<Required Personnel for FFurther Study>
Speciality in: social survey

Number of staff: 3

Total duration of study: 2.0 nonths

(¢} Recommendation to the Study Team

If serious impacts on social activities are found by further research, the Study Team
should consider alternative routes. If change of the route is inevitable, mitigation plans
and a complementary plan should be formulated. The needs of locals may vary, and.
single type of miligation plan may not apply to all. Close consultation will be necessary.

{2) Cultural and Archaeological Values
(a)  Probable Environmental Impact
Sites of cultural or archacological valucs may be in the route of divession channel.

{b) Further Rescarch

The following clarifications are necded. Review if there is any cultural and archaeological
values in the route of the diversion channel. State what is there, and the importance.

<Required Personnel for IFuriher Study>
Speciality in: social suirvey

Number of staff: 1

Total duration of study: 1.0 month

(¢} Recommendation to the Study Team

In 1EE study, no archaeological site is found in the vicinity, but historical buildings may
exist in the toutes. The surveyor nceds to consuft with National Museum. The best
solution is to avoid the historical building at very begging of the route setting. However,
if modification of historical building is incvitable, the Study Tecam needs to receive
approval from Fine Arts Departinent in advance.

{3) Acsthelic Values
{a) Probable Environmental Impact
There are no notable impacts expected by 1EE on aesthetic values.

{b) Further Research
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Fuither research for probable impacts on aesthetic values by discharge channel is
URNECcessary .

(4) Resettlement
{a) Probable Environmental Impact

Resettlement is necessary and incvitable in all proposed cases, listed in a table below,
however, resettlement varies largely, according to the foutes.

NUMBER OF HOUSES IN THE COURSE OF DIVERSION CHANNEL .

Diversion Route (Distance -kmn) Casc-a* Case-b* Case-c*
Tha Chia R. (319) 6,500 4,000 1,500
(}uina!-i‘:ss.k-Rahgi;t_-_Sc‘r! {260) | 2,400 2,200 1,700 B
Chni;\;!:i;_a;ak- Rapipst-Ban Pakong River {362) 3,00(; - 580&— _ 2,000
Pasak-Rshpipal SM—()N) _ 1,490 o 1,200 1,600
Pasak-Rapipat-Ban Pakonp R(I;J; o 2,000 1,900 7 1,300
Ayuthaya-iWest B_ar;kh-"Sea {165) - 3,200 2,900 o _1'_20077
_"Xv)ulhap-wcst Bank- 'I;a Chin (16G) 3_1;'36— _ B 2500 1,500
) ﬁ;rg;lhaya-l-‘,:s! Bank-Sea (96)** ].600 - 7-1,500 1,400
Cheo Phrays 11{57) o ) 13,000 8.000 5,700
- -ér;;—l;eli -Sea(78) 2,500 1,3&; 7 2300 o

*  Casc-a; 1,500 m3/s, Case-b:1,000 m3/sce, Case-c:500 m3/sec
*% considered 1o be most advantageous route from engincering stand point of view

{b) Further Research

(i) Clarification on types and values of piopeities to be covered by the diversion
channel facilities, including the socio-economic characteristics.

- (i) Other socio-economic data for formulating the appropreate resettlement plan.

(iii) Study for formulation of compensation plan.

<Required Persomnel for Further Study>
Speciality in: public relations

Number of staff: 5

Total duration of study: 5.0 months

(¢) Recommendation to the Study Team

Objectives of compensalion plan should not be limited to payment for properties, but
should include rehabilitation plan for those who receive inconspicuous social impacls
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caused by construction of the discharge channel. The Study Team should emphasize on
formulation of deliberate compensation plan.

(5) Public lealth and Safety

(a)

{b)

©

Probable Environmental Impact

(i) If water in diversion channel is heavily polluted, it may threat local residents who
use the water.

(i) If the diversion channel take large amount of water during dry scason, salt
intrusion will be extended toward upstream of the Chao Phraya river. At present,
water inlake for Bangkok is rarely polluted by salt, but additional water withdraws at
upstream by the diversion channel may accelerate the phenomenon.

Further Research

{i) Study on water demand of probalbe reciptents, and possibility of water supply by
the diversion channel in terms of quantity and quality, then estimate if degradation of
public health occur by supply of water in the diversion channel.

(i) By reviewing trend of the development of water supply source and the demand,
eslimate impacts of salt intrusion into the Chao Phraya river, and state a probable
maxtmum amount of additional water withdraws by the diversion channel.

<Required Personnel for Further Study>
«Specialily in: social survey

Number of staff: 2

Total duration of study: 2.0 months

sSpeciality in: water quality
Number of staff: 1
Total duration of study: 1.0 months

«Speciality in: hydrology
Number of staff: 1
Total duration of study: 2.6 months

Recommendation to the Study Team

The demand of water in the vicinity should be studicd throughout a year. Eslimale the
water quality of the diversion channel, and find whether it meets standard for the certain
usage. Study if it can be improved by measures such as water treatment, increasing
quaatity of water flow, and others, '

{6) Recreation
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(a)  Probable Environmental Impact
There are no nolablc impacts expected by 1EE on Recreation.
(b} Further Research
Further research for probable impacts on Recreation by discharge channel is unnecessary.
(7) Dedicated Area Uses . : é
(a) Probable Enviconmental Impact
There is no notable impacts expected by 1EE* on dedicaled area uses.
(b) Furher Research
Following clarification is necessary.
(i) Revicw if there is any other dedicated areas on the project site.
<Required Personnel for Further Study>
Speciality in: biology/environmental Study
Number of staff: 1
Total duration of study: 0.1 month %
3.3 Reiarding Basin
3.3.1 Physical Resources
(1) Sutface Water Hydrology

(a)  Probable Environmental Impact

There are probable environmental impacts which may be caused by construction of
relarding basin.

(i) Inundation period will be prolonged with retarding operation.
(i) The depth of inundation will be kept at the highest level of flood. .

(ii) Flow rate of downstream river will not be decreased as fast as the condition
under without the retarding basin. -

(b) Further Research

The following clarifications are nceded by further rescarch during feasibility study period
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for formulation of mitigation plan.
(i} Clarification of prospected inundation regime in detail

(ii) Clarification on length of time for inundation, and the depth according to the
month.

(iii) Clarification on period of time that downstream river will receive discharge
from the retarding basin.

-

<Required Person for FFurther Study>
Speciality in: viver engineering
Number of staff: 1

Total duration of study: 1.0 month

(c) Recommendation te the Study Team

Prolongation of inundated period should be as short as possible to keep environmental
impacts small. If retarding basin plan needs to be implemented, non-facility measures
should be formulated simultaneously.
(2) Surface Water Quality
{(a) Probable Environmental Impact
There are no notable impacts expected by 1EE on Surface Water Quality.

_ {b) Further Rescarch

Further research for probable impacts on surface water quality by refarding use of
inundation area is unnecessary.

(3} Ground Water
(a) Probable Environmental Iimpact
There are no notable impacts expected by IEE on ground water.
(b) Further Research

Further research for probable impacts on Ground Water by retarding use of inundation
area is unnecessary.

(4) Soils

(a) Probable Environmental Impact
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There are no notable impacts expected by 1EE on Soeils.
(b) PFurther Research

Further research for probable impacts on Soils by retarding use of inundation area is not
NCCCSSary.

(5) Noise and Vibration
(a)  Probable Environmental Impact ' €.
There ate no notable impacts expected by 1EE on noise and vibration.
(b) Further Research

Further research for probable impacts on noise and vibration by retarding use. of
inundation area is unnccessary.

3.3.2 Ecoloegical Resources
(1} Aquatic IEcosystem
(a) Probable Environmental Impact

(i) Gates to be installed to retain inundated water may interrupt fish and other aquatic &
lives' migration between swamps and rivers.

(ii) Prolongation of high turbidity of the river's water at the downstream may affect
aquatic lives' feeding habit and/or their reproduction.

{iii) Artificial retention of river water for prolonged time period may deplete
dissolved oxygen. When it is released, aquatic lives that are sensitive to polluted
. wates, such as Freshwater Drab (Macrchirichtys macirochirus), may suffer.

{b) Furiher Research

The following clarifications are needed by further research during feasibility study period
for formulation of mitigation plan.

(i) Clarification on migration of aquatic lives at all the location the gates o be @
instalted. Result of the further research should state species which may receive
impacts by the gates' installation, and period of migration of each, and formulate
mitigation plan. If the impacts are inevitable, evaluate the adverse importance.

(it) Adverse impacts which may be caused by discharge of polluted water, such as low
dissofved oxygen or high turbidity, should be clarified at all the location where the
gates to be installed, and evaluate the importance: Then formulate mitigation plan if
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the impacls are inevitable,

<Required Personnel for [Further Study>
Speciality in: frestwalter biology
Number of staff: 2

Total duration of study: 4.0 months

(¢} Rccommendation to the Study Team

If significant impacts on aquatic ecosystem are found by the furlher rescarch, mitigation
plans should be formulated. It may include a modification of pates' operation for
migration fish, installation of fishways, and others, or no gates as one of the alternatives.

{2) Forests
(&) Probable Environmental Impact

Notable impacts expected on Foreslry was not clear by IEE.  The central plain's
distribution of natural vegetation is shown in Figure 2.1.  According to the figure, there

is no large forest remained in the proposed retarding arca. The lowland forests are
severely reduced in the lower central plain.

(b) Furher Research

Clariftication on remained forest in the project area and the importance should be
evaluated thoroughly.

<Required Persomnel for Further Study>
Speciality in: biology

Niwmber of siaff: 3

Total duration of study: 3.6 months

(3) Temestrial Wildlife
(a) Probable Environmental Impact
(i) There may be important arecas for birds' habitat. Since the lowland forest is
severely teduced, the remained trees may be supporting important fauna.
Prolongation of flood water inundation may interrupt breedings.
(ii) Prolongation of inundation gives impacts on animals feeding activities.
(b) Furdher Research

(i) Clarification on existing fauna in the area, and the down steam.

(ii) Clarification on changes of the habitats by implementation of the retarding basin
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plan.
<Required Persomnel for Further Study>
Speciality in:  terrestrial biclogy

Number of staff: 3
Total duration of study: 3.0 months

() Recommendation to the Study Team

#0%

(i) According to the impact on terresicial wildlife, the Study Team need to modify the
operation plan of the retarding basin.

(ii) Mitigation mcasures should be actively sought by using data found in further
rescarch.

{4) Endangered Species
(a)  Probable Environmental Impact

Endangered species such as Silver Shark (Balantiocheilos melanoptus), Siamise Giant
Carp (Caﬂoca;pio siamensis), Jollien’'s Golden Carp (Probarbus juilieni), Stamese
Tigerfish (Datnioides microlepis) may encounter migeation problems. The interruption of

routes between swamps, the spawning ground, and the Chao Phraya river by gales to be
installed may occur. : €

(b) Further Research

Clarification on distribution of endangered species in (he project arca, and the

surroundings. The season of migration and life cycles, and how the gate may interrupt the
migration,

<Required Pessonnel for Further Study>
Speciality in: aquatic biology

Number of staff: 5

Total duration of study: 4.0 mionths

(¢) Recommendation to the Study Team

Immediately after the Study Team finds out the impacis on aquatic biology, mitigation &
measures and modification of operations, including no-project as one of the alternatives,
shoutd be sought.

3.3.3 [fuman Use Values

(1) Mavigation
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() Probable Environmental Inipact

Inland navigation will be interrupted by the gates to be installed.

‘(b) Further Research

Numbers of ships passing the gate area are needed be clarificd. The departure sites and

the destinations, the purposes should afso be surveyed to formulate mitigation and/or
compensalion neasures.

<Required Personnel for Further Study>
Speciality in: social survey

Number of staff: 10

Total duration of study: 3.0 months

(¢) Recommendation to the Study Team

According to the significance of the impacts on navigation, the Study Team should decide
that for which sites navigation locks will be installed. The Study Team needs to establish

an agreeable standard for installation of a navigation tock. No-project may also be one of
the alternatives.

(2) Land Transportation
{(a) Probable Environmental Impact

Because of prolongation of high-water-feveled inundation, the land transportation may be
disabled in some patts of the project site.

{b) Further Research

'Site survey is needed to clarify the impacits of inundation on land transportation in the
project arca during highest flood in the past The out come should quantify the
inconveniences may be caused by prolongation of the flood in the future.

<Requtired Persommel for IFurther Study>
Speciality in: social survey

Nuinber of staff: 2

B Total duration of study: 3.0 nionths

(¢) Recommendalion to the Study Team

According to results of the survey and estimation for land transporlation problem during
operation period of retarding basin, the Study team should modify operation sules of
relarding basins, with "no project” as one of the alternatives.
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(3) Agricutture
{a) Probable Environmental Impact

The proposed area for retarding basin is predominantty used for traditional varicty rice
cultivation. If a period of high-water-level inundation is prolonged, the timing of
harvesting will be altered. Decay of grown up crops may began sesulling from
prolongation of inundation.

(b) Further Research

Clarification is necessary on existing cropping palterns in the proposed project sile,
especially the timing of harvesting, land use for other agricultural purposcs, and their
values. Evatuation should be made on adverse impacts on agsicultural products.

<Required Personnel for Further Study>
sSpeciality in: agriculture

Number of staff: 2

Total duration of study: 2.0 mouths
Specialily in: ecoitomy

Number of staff: 1

Total duration of study: 1.0 month

(¢) Recommendation to the Study Team

The impacts on traditional variety rice cultivation may be significant. The impact should
not be evaluated only by the economic values. Tradilional cropping farmers in the
praposed site may not have other ways of income source as the substitution. The Study
team should consider on modification of operation rules of retarding basins if the impact is
inevitable. Thorough understanding of their life styles will be necessary for establishing
mitigation measures.

3.3.4 Quality of Life Values
(1) Socio-economic Values
{a) Probable Environmental Impact

Prolongation of inundation in the area gives significant impacts on local socioeconomic
values, such as on the agriculture, the land transporiation, the commercial activities,
changes of the land values, the land use patterns, efc.

(b} Further Rescarch

identification of existing and the future local socioeconomic activities and living condition
to be affected by implementation of relarding basin project. The impacts shouid be
assessed,  and the deliberate mitigation plans and compensation plans should be
' 42
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formulated to keep standard of living no lower than the standard before implementation of
the project.
<Required Personnel for Further Study>
sSpeciality in: social survey
Number of staff: 5
Total duration of study: 5.0 months
sSpeciality in: econony
Number of staff: 1
Total duration of study: 3.0 months

(¢)  Recommendation to the Study Team

The impacts may be significant. The Study Team should consider modification of the
initial plans, including abandoning of the plan as one of the alternatives.

{2) Cultural and Archacological Vatues
{a) Probable Environmental Impact
‘There are no notable impacts expected by 1EE on cultural and archaeological valucs.
(b) Further Research

Further research for probable impacts on cultural and archaeological values by retarding
use of inundation area is needless.

(3) Acsthetic Values
(a) Probable Environmental Impact
There are no notable impacts expected by 1EE on aesthetic values.

(b)  Further Research

Further research for probable impacts on aesthetic values by retarding use of inundation
arca is needless.

{4) Resettlement
{a) Probable Environmental Impact

Although inundation of the area by flooding is a common phenomena, prolongalion of
inundation’ may lead to changes of the living since the local agriculture is heavily

" depending on the climate and natural water hydrology. For those who'may not able to
continue existing cropping pattern, they may be forced to change their ways of income
and relocate. Aquaculture of catile fish and flogs may also be affected.
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(b) TFurther Research

The following clarifications are needed by further researches during Feasibility Study
period for formutation of mitigation plan.

(1) Clanfication on who will be receiving impacis and need to resctile.

(i) Clarification on socioeconomic bascline data on the families to be resettled.

(iii) Formulation of resettlement plan and compensation plaa.

<Required Personnel for Ifurther Study>
Specialily in: social survey

Number of staff- 5

Total duration of study: 6.0 mounths

{c) Recommendation to the Study Team

The Study Team should consider the modification of the initial plans, including
abandoning of the plan as one of the alternatives.

(5) Public Health and Safety
(a) Probable Environmental Impact @*

Although infeclion rate of water-borne diseases such as malarta, dengue fever is nol very

common in the proposed site, stagnation of inundated water may provide reproduction
grounds for water-borne discases.

{b) Further Research
Cladfication is necessary on possibility of spreading the existing water-borne diseases,
and the causes.

<Required Personnel for Further Study>
Speciality in: health science

Number of staff: 2
Total duration of study: 2.0 months

{c) Recommendation to the Study Team @

The Study Team should consider modification of the initial plans, including abandoning
of the plan as one of the alternatives.

(6) Recrealion

{a) Probable Environmental Impact
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There are no notable impacts expected by 1EE on recreation.
{(b) Further Rescarch

Fusther research for probable impacts on recreation by retarding use of inundation area, is
not necessary.

. {7) Dedicated Area Uses
() Probable Environmentat Impact
There are no notable impacts expected by 1EE on dedicated arca uses.
(b) Furher Research

Further research for probable impacts on dedicated area uses by relarding use of
inundation area, is not necessary.
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Chapter 4. CONCLUSION
4. 1 Summary
Objectives of this Initial Eavironmental Examination (IEE) are the following:

(1) 1o asess probable environmental impact to be caused by proposed projects,

(2) to estimate for what eavironmental values, or categorics, the Study Team should conduct
environmental studies to conduct further environmental studies, and to make a term of
reference (TOR) for the environmental studies, and

(3) to present recommendations for the feasibility study to the Team.

The subjects of the IEE are the three proposed flood mitigation measures such as river
improvement, diversion channel, and retarding basin (these alternatives are still being modified and
not the finalized ones, however, it is assumed for IEE that the largest scale of the plan will be
implemented). As the result, itis found that the retarding basin plan affects the natural and social
environmental values of the site sigaificantly. The IEE also found that river improvement and
diversion channel plans give significant impacts on the sites and the surroundings; however, it is
also assumed that they can be either mitigated or compensated by ‘appropriate countermeasures.
Significance of probable impacts caused by the proposed flood control measures, and contents of
the further stydies ate summarized in Table 4. 1.

4. 2 Probable Impacts of River Training
(1) Roop-cut and Widening

Impacts of roop-cut at Pra Prapadaeng, just off south of Bangkok Metropolis, are expected
to be limited because of its size, 0.7 km long, and the site's sparse population density. In
addition, there is a canal, Klong Pak Lat, already existing. Houses required to be relocated
will also be very limited. Widening of river will require relocations and other necessary
infrastructure renovations, however, cautious studies on the éxisting functions should
manage the impacts by either appropriate mitigations and adequate compensations.

(2) Embankment

Construction of embankment for aff stretch of the Chao Phraya river will affect the natural
and social environment significantly, and some of the impacts are inevitable, and some can
not be compensated fully because of its irreversible charactenistics.

Impacts on Physical Resource Vatues

« Embankment will separate the Chao Phraya siver and natural ecosystem along the
river by shutting off aatural water movements. It will alter the natural environment
significantly and, further, alteration of phase of aquatic and terrestrial lives may happen.

Impacts on Human Use Values
+ Embankment will interrupt local navigation between the left and right banks. It
eventually may separate the communiiies along the Chao Phraya siver.
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« Many cxisting irrigation canals need to be reworked simultancously with the
embankments. Farmers who practice subsistent farming may be forced to support more
intensive cultivation because of changes in water supply and drainage systems.

Impacts on Quality of Life Values
+ Large number of reselilement will be necessary; moreover, the residents will lose

immediate access to river water.
« It may alter the natural charactenistics of non-hunting arcas such as Wat Tam-En and

Wat Phai Lom-1WVat Umputwararan,

4.3 Probable Impacts of Diversion Channel

Implementation of proposed diversion channel is considered to be environmentally sustainable only
with deliberate environmental countermeasures for resettfement, local transportation, community
separation, and sedimentation problems near the outlet of the channel at coastal line.

Impacts on Physical Resources Values

+ A portion of silt which has been transported down originally by the Chao Phraya river
will be diverted fo the diversion channel, and will be released by the coastal town, Ban
Khlong Dan. Silt may alter the coastal topography and the aquafic fives' habitats
significantly. It may also give impacis on the vigorous local fishing industries.

Impacts on Ecological Resources Values
» It may drain wetland's water and alter the characteristics of lower plain where

important habitat of, for example, water fowls.

Immpacts on Human Use Values

« As the route goes through in the "mesh" of klongs in Rangsit area, the diversion
channel will change navigatton patterns.

« Because the embankments of diversion channel may interrupt receding water which
goes back to the Chao Phraya river, prolongation of inundation may occur at some parl
in the vicinity of discharge channel in the end of wet season.

Impacts on Quality of Life Values

« Although low-population-density areas are chosen for the proposed route of diversion
channel, there is possibility of splitting communities, as it may make local residents’
accesses over the diversion channel difficult.

« More than one thousand houses, built atong the klongs, are in the route of the
diversion channel. Afthough the houses do not have to move far, large number of
resettlement widl be necessary.

« If farge quantity of water is withdrawn from the Chao Phraya river by the diversion
channel during dry period, it may accelerate salt intrusion toward upstream of the Chao
Phraya river. It eventually may threat water intake of Bangkok, Sam Lae, in Pathum

Thani.
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4.4 Probable Impacts of Retarding Basin

Proposed retarding basin plan has many environmental disadvantages. Implementation of the
retarding basin plan should give profound environmental impacts.

Impacts on Physicat Resources Values

» In the project-proposed site, highest water level during flood will be kept until the end
of flood period. The natural hydrology will be altered significantly. _

« At the end of flooding period, water which retained in the retarding basin will be
released gradually. Turbid water will be released after the ftood period for longer time
than the period without the project.

Impacts on Ecological Resources Values

« Gates will be installed to retain the flood water, The gates will interrapt migration of
aquatic ecosystems. For some, including endangered fish species, connections of
swamps and rivers are cruciat for accessing their reproduction grounds.

+ Aqualic ecosystem may receive impacts by flow of turbid water for longer time in
downstream of retarding basin.

+ Characteristics of habitats for water fowls may be altered by prolongation of
inundation, so as their reproduction cycles.

Imipacts on Human Use Values

» Inland navigation will be interrupted by the gates to be installed.

« Land transportation also will be disconnected for longer period of time because of
inundation.

« Harvesting period of traditional-variety sice may be delayed and disabled.

« Some fish species may fail to migrate through the gates and local fish catch could be
reduced.

Imipacts on Quality of Life Values

» Land use pattern will be restricted because of the flood retarding operations. It gives
profound impacts on land values and the compensation fee will be considerable amount.
+ Some existing local industry may not be suitable for longer period of submergence in
flood water. Compensafion will also be needed for disabled tocal industries.
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Table 4. 1 TABULATION OF IEE RESULTS

ENVIRONMENTAL PARAMETERS

DEGREE OF IMPACT

PROJECT COMPONENTS

Physical Resources

(1) Surface Water Hyvdrology

RIVER TRAINING (new embankment)
Slight Modemte Significant Irreversible

Slight

DIVERSION CHANNEL

Moderate Significant Irreversible

Slight

RETARDING EASIN

Moderate Significant rreversible

X

X

X

(2) Surface Water Quality

X

(3} Ground water

(4) Soils

(%) Noise and Vibration

= e B B

P Pt P

Ecological Resources

(1) Aquatic Bcosvstermn

{(2) Forests

(3) Terrestrial Wildlife

{4) Endangered Species

P B ] o

Human Use Values

(1) Navigation

(2) Land Transportaticn

{3) Flood Control

(4) Agricultare

E B B

(5) Industrics

(6) Minera] Development

P P

Quality of Life Values

(1) Socio-etonomic Values

{2} Cultural and Archaeological Values

(3) Aesthetic Values

] b

(4) Resattlernent

(5) Public Health and Safety

{6) Recreation

~|~

{7) Dedicated Area Uses
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Spevific Background Studies and Reports
Physical Resources

U Susface Water Hydrology

_Vakaya, Yoshikazu. Agricultural Development of a Tropical Delta: A Study of the Chao Phrayw Delta. Kyoto:
Kyoto University, 1987

__ Takaya, Agriculturol Development

_ Kasatsaed University, ORSTOM. Agriculharal and Irrigation Paiterns in the Central Plain of Thailand -
Preliminary amalysis and prospects for agricultural research and development: Nakhon Pathom, Thailand, 1996

__ Netherdands Engincering Consultants (NEDECQ). A Study on the Siltation of the Bangkok Port Chawiel. Hague:

1965

{2) Surface Water Quality
__ Office of National Environmental Board. Development of a Framework for Water Quality Management of Chao
FPhrxya ond Thachin Rivers. Bangkok: Thailand Development Research Institute, 1988

_ Minami, Esao, Prasert Milintangui. Present Situation of Water Quality in Estaries {(Bang Pakong, Chao Phraya,
Tha Chin and Mae Klong) of Thailand, Bangkok: Imigation Enginecring Center, Royat Inrigation Department
(RID), 1991

_ Kongmt, Anchalee. "Fish dying enmasse in Lat Krabang ® Asticle. Banghok Post, December 2, 1997
_ Korgrul, Anchalee. "Fish killed by oxygen deficiency in walenway.” Article, The Nation, December 8, 1997

{3) Ground water
__13eek, Steave Van. The Chao Phnga -River in Transition. New York: Oxford Universily Press, 1995

(4) Soils

__ Takaya, Agsictltural Development

_ Kasetserl University, Agricultirel and frrigation
_ NEDECO. A Study ot the Siltation

__ Regional Office for Asia and the Pacific (RAFA), Food and Agniculture Organization of the Unite] States
(FAQ). Prodlem of Soils of Asia and the Pacific -Report of the Expert Consultation of the Asian Network on
Problen Soils. Bangkok: GPO, 1990

{5) Noise and Vibration

_ Antaseada, Poona, *Residents angry over boal noise -canal side people get hearing problems.” Atticle. Banghok
Post, December 6, 1997

Ecological Resourees

(1) Aquatic Ecosystem
_ Smith, Hugh M. United States. Smithonian Institution, United States National Museum. The Fresh-Water Fishes
of Siam, or Thailand. Washington: GPQ, 1945

_ National Intand Fisheries Institute, Department of Fisheries. Fishenies in Thailand: GPO, date unknown {afler
1993)

__ Juntarashote, Kungwan, Somsak Bakromtanarat, and Henri Grizel. Skellfish Culrure in Southeast Asia.
Bangkok: Southcast Asian Fisheries Development Center, 1987

(2) Forests
_ "Bufler zones strategy mooled.” Article. The Nation, Janvary 30, 1997

_ Noikom, famdao. *Biclogists moved to save at-risk mangrove forest.™ Article. Bangkok Fost, February 17,
1977

_ Hongthong, Pennapa. "Care for environmenl ends lin mining plan.* Article. The Nation, February 26, 1993

(3 Terrestrial Wildlife
_ Cubbit, Gerald, and Belinda Stewant-Cox. iild Thailand. Bangkok: Asia Books Co., Ltd,, 1995

(%) Endangered Species

_ Ofice of Environmental Policy and Planning, Ministry of Science, Technology and Environment. Thailand’s
Biodiversity. Bangkok: GPO, 1936

__ Oftice of Environmental Policy and Planning, Ministry of Science, Technology and Environment. Implementing
the Convention on Biolagical Diversity in Thailand. Thai-Swedish Symposium on Biodiversity and
Biotochnology. Banghkek: GPO, 1996
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_ Oftice of Fnvironmental Policy and Planning, Ministry of Science, Technology and Environment. Biodiversizy
in Asia: Challenges and Opportunities for the Scientific Communily. Proceadings of a Conference on Prospects of
Cooperation on Biodiversity Activities, in Chiang Rai, Thadland. 15-19 January 1996. Bangkek: GFO, 1996
__‘Thailand. Ecological Research Department, Thaitand Institute of Scientific and Technological Rescarch.
Endangered Species and Habitais of Thailand. Bangkok: Kurusapha Ladprao, 1993

_ Graham, Mark, and Philip Round. Thailand's Vanishing Flora and Fauna. Bangkok: Finance One Public
Company Ltd, 1994

__ Inchukl, Kanittha. *Biodiversity Center to safeguard Thai nature.” Articte. Bangkok Post, Februsty 16, 1997

Human Use Values

(L) Navigation

__ Montgomery, Jock, William Wasren. AMenam Chao Phraya -River of Life and Legend. Bangkok: Post Books,
1994

_ Beek, The Chao Phraya

) Land Transportation
_ Bek, The Chae Phraya

3) Flood Contrel
_ Bedk, The Cliao Phraya
__ Takaya, Agriculral Development

{4) Agriculture

. Monigomery, Menant

_ Beek, The Chao Phraya

_ Tanabe, Shigeharu. Ecological and Practical Techuology -Peasant Fanning Systems in Thailond Bangkok:
white Lotus Ce, 1.td, 1994

_ Takaya, Ageicultural Developmient

__ Kasetsert University, Agricultural and Indgation

{5) Industnies
_ "Fishermen are victims of progress.* Article. The Nation, Felwuary 15, 1997
) Mineral Development

Quality of Life Values

(1) Socio-economic Values

_ Montgomery, Aenan

__Beck, The Chao Phraya

_ Fakaya, Agricaltural Developirent

{2) Cultural and Archacologicat Values

__ Office of the National Environmental Board. Knung Rattanakosin -The Grand Palace and the Femple of the
Emerald Buddha. Bangkok: GPO, 1991

_ Office of the National Environmentat Board. Sukhothai and associated cities. Bangkok: GPO, 1993

_ Montgomery, AMenam

_ Beck, The Chao Phroya

__Rilthirat, Jittin. *i¥at fo Do? -Old plans to bulldoze part of a teniple to make way for a road are rising new
Jears.” Adicle. The Nation, February 30, 1997

_ *The way we were 'Becoming a developed country doesn't mean we have to destioy the old things'™ Arlicle.
Bangkok Post, November 19, 1997

(3) Aesthetic Values
_ Monlgomery, Aertam

%) Rescitlement

__ "Slum ¢viction row remains unsefiled.” Aricle, Bangkok Post Feb. 1, 1957

_ "Poor brave deeper debl ta convey vital message.” Ariicle, The Nation, Janvary 31,1597

__ "Govl seeks compromise with Foram of Poor Jeaders.” Article. Bangkok Post, Febrvary 6, 1997
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__ "Displaced cesidents may try moving back " Article. Banghok Post, Febmary 7, 1997
__ Ridmontri, Chakeil, Uamdao Noikorn, Thaksina Khaikaew, and Kanittha Inchukl. "The fight for ~2on Suva Ten -
Fither side of the river.® Aticle. Bangkok Post, January 17, 1597

(5} Public Health and Safely

__ Atpha Rescarch Co., L1d. and Manager Information Services Co., Ltd. Pocket Fhailand Public ifealth 1995,
Bangkok: Sukhum and Sons Co., Ltd. 19

_. NEDECO. A Study on the Siltation

_ Melropolitan Water Works Authority. Annual Report 1993, Bangkok: GPO 19%

_ Unitod Nations Children's Fund (UNICEY). Provincial Health Suivey I. Bangkok: 1996

_ Kachondham, Yongyout, Pattance Winichagoon, and Kraisid Tontisinin. Nufrition and Health in Thailand: é
Trends and Actions. Bangkok.: Mahido] University, 1592

__ Oftice of Enwironmental Policy and Planning (OEPP). Thailand Sewerage Pricritization Project. Exocutive
Summary Bangkok: Seated Intemational Lid, 1995

_ Ridmontni, Chakrit. "Linda exposes weakness and dangers in small-scale dams." Article. Bangkok Post,
November 19, 1997

__ Fahn, James, "Rayong and Chon Buri scafood may be unsafe.” Adticle. The Nation, November 24, 1997

{6} Dedicated Area Uses
_ Gray, Denis, Collin Piprell, and Mark Grzham. National Parks of Thailand. Bangkok: Thai Waltana Panich,
Revised Ed. 1994

General Background Studies and Reporls

_ihailand. Thailand National Report to the United Natians Conference on Environment and Development
(UNCED). Bangkok: GPO, 1592

_ Blectricily Generating Authority of Thailand (LGAT). Upper Quae Yai Project -En vironmental and Ecological
Drvestigation. Bangkok: TEAM Consulting Engineers Co., Ltd , 1920

__Bangkok Metropolitan Administration (BMA). The Study o Urban Environmen tal Improvement Prograni in
Bongkok Metropolitan Arva (BEIP) drafi final report. Japan Intemational Cooperation Agency (J [CA), 199G

_ Office of the Second Bangkek Intemational Airport Development Committee {OSBAC), Ofiice of the National %3
Fconomic and Social Devetopment Board (NESDB). Master Plan and Feasibility Studies for Area Arowid Second
Bangkok Intemational Airport. Final Report: Norconsult Intemational and others, 1995

_ Royal Imigation Department, Ministry of Agriculture and Cooperatives. Repord on Environmen tal impact
Statenent, Khlong Sadao Dam Project. Bangkok: TEAM Consulting Engincess Co., Ltd and others, 1989

_ Royal Irrigation Department, Ministry of Agriculture and Cooperatives. Study Report on Project Plauning-
Survey, Design and Environmental Impact Study for Monkey Cheek Project "Khlong Maha Chai-Khlong Sanam
Chai” Sanut Sakhon Province-Bonghok Metropofitan. Bangkok: 1998

_ Royal lirigation Department, Ministry of Agriculture and Cooperatives. The Study oit the Kok-Ing-Nan Waler
Diversion Project. Initial Environmental Examination, Main Report Bangkok: Japan Intemational Cooperation
Agency, 1997

_ Roysl [igation Department, Ministry of Agriculture and Cooperatives. Final Report for Environmental Impact
Assessment of Kaeng Sua Ten Profect. Bangkok: Chiangmai University, 1994

__ Royal Imigation Department, Ministry of Agricuiture and Cooperatives. En vironmental Impact Mitigation Plan
for Kaen Sua Ten Project, Phrae Province. Bangkok: Chiangmai University, 19%4

__ Ludwig Harvey F. Post Mortem Analysis of Environmental Effects of Typical Afulsi Purpose Dam/ Resenvoir
Profect in Thailand. GPO, 197¢
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1. INTRODUCTION
1.1 Purpose and Objective of Terms of Reference

For the environmental study (E-Study), described below, is to be incorporated into JICA study
scheme, the Middle Chao Phraya River Improvement Project (the Study). The purpose of this
Terms of Reference (TOR) is to describe the requirements for the E-Study to be preparced by Japan
International Cooperation Agency (JICA) study team for the Integrated Plan for Flood Mitigation
in the Chao Phraya River Basin (the Study Team) proposing to undertaking the Study, so that the
resulting E-Study report will be suitable for review by National Enviconment Board (NEB).
Assuming an adequate E-Study report is submitted to NEB, NEB will be able to quantify the
eflects of the project in environmental values and thus, to privide comments for implementing and
carrying out project.

1.2 Background Information

The City of Bangkok has been suffered by flooding cronically, and agricultural lands in the low
elevation arcas arc also receiving flood damages. The recent biggest flood occurred in 1995 and
1996, which left huge economic loss in Bangkok and the surrounding citics, and on agricultural
Jands. On the other hand, the existing capacity of rivers, canals and drainage system in the Chao
Phraya River Basin are insufficient to drain heavy rainfall in the basin.

2. PROJECT OUTLINE

Purpose of the Study is to concentrate to mitigate flood damages on agricultural areas in the middle
Chao Phraya river basin, inbelween Pathumthani and Chai Nat, to once in ten year period, by

construction of low dikes and or hightening of existing dikes (Figure 1). By reviewing existing .

conditions, structural and nonstructural flood damage-reducing measures will be proposed as the
outcomes. This E-Study shall estimate adverse environmental impacis of the Study ptans before
the basic design would be formulated. Mitigation plans, which include changes of basic design and
or facililies attached, and compensation, shalt then be proposed and incorposated to the Study.

3. WORK PLAN
3.1 General Description

For the E-Study for this particular project, it is envisioned that following specialized skills and
knowledge will be needed:
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1. E-Study management
Physical Resources

2. Hydrology

3. Water quality

Biological Resources

4. Fishertes and aquatic ecology
5. Terrestrial river line biology

Human Use Values

6. Transportation and Land Use
7. Agriculture

Ounality of Life Value
8. Socioeconomic/ Public consultation

9. Compensation
10. Cultural values and archacology
11. Health Sctence

3.2 Detailed Description of Tasks
3.21 Expected Impacts and Work Tasks
(a) Physical Environment

(1)} Surface Water Hydrofogy

Scparation of rivers frem klongs may be occurred by construction of embankment
and other flood mitigation facilities. Reviewing related information, analyses of dala,
assessment of the impacts, and recommendation to the Study Team shall be made.

(ii) Surface Water Quality

Without appropriate: mitigation measures for stagnation of klongs' water, it may
affect water usage of local residents, and further, may affect public health of local
residents. Relevant literature should be reviewed, field observation shall be carried out
and the data shall be analyzed for future estimation of water degradation and the impacts
on local public.
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(b) Ecological Environment

(i) Aquatic Ecosystem, Fisheries, and Aquatic Endangered Species

Flood fisheries which have been practiced in the Chao Phraya Basin traditionally,
may receive impacts of lessened flood frequencies. Relevant literature shall be reviewed,
necessary researches will be conducted and future impact assessed, then the appropriate
mitigation measuses shalf be proposed.

(i) Terrestrial River Line Wildlife and Terrestrial Endangered Species

Waterfowls' and other terrestrial wildlife's habitat may be disturbed by construction
of embankment or other form of flood control measures. Relevant literatures shall be
reviewed, field research to be conducted, and impacts on wildlife and on the habitat shali
be assessed; then appropriate mitigation measures shall be proposed to the Study team.

{¢}) Human Values

(i) Navigation (transportation)

Construction of embankment may cut off klongs and roads, and they disrupt
navigation and other means of transportation. Relevant literatures and precedent cases
shall be reviewed; necessary field survey shalt be conducted. Then the impacts of flood
contro! facilities should be assessed, and for the impacts, mitigation measures shalf be
proposed to the Study Team as early as possible.

(i) Agriculture

Traditional agriculture practices, so-called “flood agriculture” are commonly found in
the Chao Phraya River Basin. Lessening of flood frequencies may give adverse impacts
on the agriculture practice. Construction of embankment may also interrupt irrigation
canals. Reviewing existing information and field survey shall be conducted for where
sufficient data are not available, Impacts on agriculture in the project site shall then be
assessed for formulating mitigation plan. )

(i) Land Use

The Riverside land of proposed embankment may be restricted because flood water
will probably be confined between the dikes. Land value may be changed because of the
hydrofogical changes. Relevant-existing information shall be analyzed, the impacts will
be assessed; the suggestions or proposals should be formulated prompily, to be
incorporated into the flood controf facilities' design.

(d) Quality of Life Values
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{i) Socioecononiic Values / Public consultation

Riverside land of embankment and land in the course of embankment may need
compensation. In addition, access to the river may be intermipted by the dikes; hence,
the land use may feccive certain degree of social changes.  Relevant information,
complemented by field survey, is analyzed and then the impacts shall be assessed.
Public consultation shall be carried out with well-experienced personnet who understand
the projects and also able to communicate with local residents. Proposals or suggestion
to the Study Team should be formulated promptly to be incorporated in the design of
flood contro! facilities.

(i) Cultural and Archaeological Values

Cultural values or archcological values may be in the cousse of the embankment or
other flood control facilities. For the evaluations and decisions what to do with them
according to the Archacological Site and Museum Act (1961} or equivalent, relevant
literature shall be reviewed and the site survey shall be conducted if necessary, and
information shall be analyzed and assessed.

(iii) Resettlement /compensation

For the land owners and others who uses lands which are in the course of proposed
embankment will probably need to be compensated. Reduced land value resulting from
the changes in hydrology {see category, Land Use), or changes of traflic, such as
interruption of navigation routes shail be assessed and suggest the Study Team the
amount of compensation. The assessment shall be conducted by reviewing relevant
litesature and field survey, if necessary, and the collected data shall be analysed.

(iv) Public Health
Indicated in "Surface Water Quatity"

(v) Dedicated Area Uses
Indicated in "Aquatic Ecosystem" and "Terrestrial River Line Witdlife"

{e) Management of E-Study

The E-Study manager is responsible for supervision of above written personnel and
integration of each task to suffice the object of this E-Study.

322

Justification of Equipment
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The field researches required for the study are quantificd as in the list shown below.

*Water Quality? Aquatic Ecology
7 - more than 10 stations
-Terrestrial Ecological/Wettand Survey

*Land Use Suncy

Compv. asalion Survey

*Socioccononiic Sun'ey
- more Lthan 200 cases

‘Pubtic Consultation
- more than F0 small group meetings
- more than ohe seminar

* Archacological Sunvcy

33 Schedule of Work

The E-Study shall be started in August 1998, and be completed before March 1999, A tentative
schedule is described in Figure 2. In addition to the work items, an in charging staff for the E-
Study wilt be attended for whole study period for responding for inquiries from other organizations
and supervising the cach work tasks.

Fig. 2 Terms of E-Study Scheduie
1998
s 9 10 1

Work Htems

Surface water hydrology/Public safety e tene il NN

Surface water quality/Public health | SRR

.....

Aqualic ecosystem, fisheries (et

Terrestrial riverline wildlife (s N

Navigation (transportation) {2l

......

Agriculfuce o

Land use

Socioeconomi¢ values/Public consultation

Cultural and archaeological values

 RE AL URE B AL BEBL B 1DSE:
W
(RS M SRR AL L AL 00 I

Resettlement/Compensation (=

| 2% ] . ® LEL
& Semif -
s progrcss reporl submission Data Collection[Carod ity ;:?3“ o1
s+« drafl final report submission | Ficld Research g Flan
s+ final report submission Datapndysis ISR Report Making —

34 Review Sessions
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Review sessions will take a form of seminar which the Study Team will conduct presentation of the
Study; the E-Study will be incorporated in the presentation. Inter-ministerial Stecring committee,

of which the representative from Office of Environmental Policy and Planning (OEPP) of the
Ministry of Science, Technology and Environment is a member, will also be conducted by the &)
Royal [rrigation Department and the Study Team. Other than the presentation, the Study team will

have discussions with OEPP for receiving comments and advises for the process of Study. Local
specialized personnel, conducting the E-Study, shall participate JICA seminars and other formal

and informat meetings, on the request of the JICA study team, and to prepare relevant explanatory
documents in relation with the E-Study.

4. PROJECT REPORTS
The E-Swdy repott will be written in both Thai and English language as they are shown below.
-Drafl Final Report in That (Main report + Summary report)

-Drafl Final Report in English {(Main report only)
-Final Report in Thai and English

sxfend of TOR* **
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1. RIVER CROSS SECTION, PROFILE SURVEY, FIRST ORDER
LEVELING AND DIGITAL PHOTO MOSAIC IN THE MASTER PLAN
STUDY

1.1 Genceral

For the integrated flood mitigation plan of Chao Phraya River Basin, (he following
survey works have been conducted:

(1) Cross seclion survey (5 strcams) and profile snrvey (3 streams) along the
Chao Phraya River Basin,

(2) Firstorder leveling along the lower reach of the Chao Phraya River where
land subsidence has been detected, and

{3) Digital photo mosaic production of the arca along the Chao Phraya River.
(The Study Team entrusted all survey works to the Thai Mapping Service
Co., 1.td)

1.2  Target Area and Scope of Work

Fig. 1.2.1 shows the target arca of river cross section and profile surveys. Fig. 1.2.2
shows the first order leveling routes and Fig. 1.2.3 shows the area covered by the digital
photo mosaic. Many bench marks have been lost and this increased the leveling route
for the cross -sections to more than those in the survey plan.

The work is summarized in the fotlowing tables.
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ftem Target Arca Content Volume of Work
Plan Accomplished
River Survey Lopbunt River Nuiber of GPS Points 40 44
Leveling kilometers 100 104.3
Number of Cross-seelions 20 22
Cross-section kilometers 40 459
River Survey | Noi River Numbet of GPS Points 69 68
‘ Leveling kilometers 150 163.7
Number of Cross-sections 0 34
Cross-scction kilometers 60 69.8
River Survey | Chao Phraya Number of GP’S Points 52 44
River Leveling kilometers 130 1126
Number of Cross-seclions 26 22
Cross-section kilomelers 52 44.7
River Survey | Ping River Numbes of GPS Ponts 0 2
Leveling kilometeds 0 1.2
Number of Cross-seclions 0 ]
| Cross-section kilometers 0 1.8
River Survey | Nan River Number of GP'S Points 60 58
Leveling kilometers 0 27.4
Number of Cross-sections 30 29
Cross-section kilometers 15 600
River Survey | Yom River | Number of GPS Points 52 56
Leveling kilometers 0 354
Number of Cross-sections 26 28
L Cross-section kilomcters 13 59.7
Number of GPS Points 264 272
Total (River Survey) Leveling kitometers 380 449.6
Number of Cross-sections 132 136
| Cross-section kilometers 180 282.0
First Order Lowestreachof | Number of Wates Gauges 10 9
Leveling Chao Phraya Leveling kilometers 100 34.7.
Digital Photo | Delta areaand Digital Photo Mosatc, km? 27,000 27,000
Mosaic Lower Reachof | Aerial Photos purchased 283 283
Nan and Yom

1.3  Survey Mecthod and Required Accuracy

1.3.1 Monumecalation

Two permanent concrete pile monuments were placed al each cross section along the
Lopburi, Noi and Chao Phraya rivers. Temporaty steel pipe monuments were set up
along the Nan and Yom rivers. The monuments were sei up on the same stde of the

riverbank so as to have a fix direction of the ¢ross sections.

1.3.2 lLeveling along Rivers

Ordinary spirit leveling was performed in two directions with reading accuracy of

1 mm.

1cveling lines of theee rivers (Chao Phraya, Noi, Lopburi) were started and closed at
the cxisting first order bench marks. The leveling routes were connected to the

monuiments.
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At the Nan and Yom rivess, leveling was performed at several points and the heights
were fixed according to the GPS observation,

Accuracy of leveting was set at 15 mmvS, where S is the observed distance in
kilometers.

1.3.3 GPS (Global Positicning System) Observation

GPS instruments were used to observe the coordinate of all the new monuments and a
GPS network was cstablished in each river. Each GPS network was close to the GPS
points surveyed by the Royal Thai Survey Department at the lower and upper rivers.
Table 1.3.1 shows the GPS observation results.

1.34 Cross Section Survey

Cross seclion surveys were catried out by using theodolites, levels, clectro-optical
distance meters and tape measures.

Based on the posts prepared on the cross section lines, the sounding surveys were
carried out by using the tolal station and echo-sounder.

1.3.5 Profile (Chao Phraya, Noi and Lopburi Rivers)

The profite was drawn using the cross section survey results. The profile drawings
included: (1) station number, (2) distance, (3) clevation of deepest section of the
iiverbed, (4) clevation of highest seciions on the right and left banks, and (5) the highest
section of the roads or the bank of canals aleng the siver.

14  First Order Leveling

First order leveling was carried oul along the Chao Phraya River for deteemining the
clevation of water levet gauges which are not of uniform height.

1.4.1 Ground Height

Ground height was ¢stablished by using the 1996 data of the Depariment of Mineral
Resources in 1996 on the tand subsidence in Bangkok Area.

.42 Accuracy

Accuracy of leveling was scl al 5 mmvyS, where S is the observed distance in
Kilometers.

1.4.3 Resulis

The resulis of the first order leveling are shown in Table 1.4.1.
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1.5 Digital Photo Mosaic
1.5.1 Acrial Photos

Acrial photos taken by the Royal Thai Survey Department at a scale of 1:50,000 from
1994 to 1997 were used. The inner arca of at least 27,000 km? was covered by mosaic.

Purchased for the Study were 283 photos covertng the important areas.
1.5.2 Method of Photo Mosaic

‘The acrial photos were digitized by scanning and compiled as photo mosaic dala in the
following manner:

(1) Scanning and digitalization of aerial photos
Acrial photos were scanned with resolution of 800 dpi.
(2) Digjta] Mosaic

Digital photo data were retricved and shown on scteen, and the photo images
were connecled onc by one.

(3) Compilation and Original Mosaic

Each mosaic sheet was determined according (o the index map. Main cities,
roads, railways, rivers, elc., were annotated on the monitor as original mosaic
data. Original mosaic data were completed with marginal information such as
photo mosaic scale, sheet number, adjoining sheet map, north direction, efc.

(4) Output
Final results were produced by a laser plotter at 800 dpi resolution.

(5) Maincquipment used

¢+  Soflware: ER Mapper 5.2 (made in Auslra?ia)-
¢ Scanncr: UMAX ; Mirage I, CPU; Pentium 150, hard disk, 2.5 GB
»  Computer: CPU; Pentium 166 (RAM 64 MB), hard disk, 6 GB
»  Laser Plotter: Lightjet 5000 (Symbolic Science Inc., USA)
{6) Delails of Aertal Photoes

Table.1.5.1 shows the list of purchascd photos {contact prints for scctions
outside of the arca covered inmosaic). Table 1.5.2 is a list of diapositives used
{or the mosaic and Table 1.5.3 is a list of photos for the mosaic and the study,
which also show a¥l purchased contact prints.
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1.6 Final Results

(1)  River Cross Scction

¢ (Observation data and calculation sheet 1 sct
¢ List of results 1 sct
+  Original cross scction (size Al, V=1:200, 11=1:5,000} | set
e  Duplicate of original cross section I sct
¢  Bluc copy of cross scction I set
e  Cross scclion map I set
+  Leveling route map (Scale: 1:50,000) 1 sct
¢  Floppy disk of cross section data 1 set

(2) River Profile

o Original profile (size Al, V=1:200, H=250,000) 1 set
*  Duplicate of Original Profile I set
¢ Blue copy of profile I set
+  Floppy Disk of Profile 1 set
(3)  First Order Leveling
¢  Observation Data and Calculation Shect 1 set
o List of Results 1 set
¢ Leveling Route Map (Scale 1:50,000) I st

{4) Mosaic Pholo

+ Final mosaic sheet by ink-jet printer for checking I set
«  Final Mosaic Shect by Laser Printer 3 sets
¢  Final Mosaic Film by Laser Printer { set
+  Digital Mosaic in C1)-ROM I set

2. RIVER CROSS SECTION, PROFILE SURVEY AND MAPPING IN
THE FEASIBILITY STUDY

2.1 Qutline

2.1.1 Conlract

The survey work for the Study on Integrated Plan for Flood Mitigation in Chao Phraya
River Basin was subcontracied by the JICA Study Team fo the Thai Mapping Service
Co., Ltd. under a contract dated 19 September 1998.
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2.1.2  Scope of Work

The survey area included Chao Phraya River, Khlong Bang Bal, Khlong Bang Luang,
Khtong Bang Kaco and Khlong Bang Pla Mo. Mapping also included e Pasak, Noi
and Lop Buri rivers. Ground control points were monumented according to the plan of
existing mosaics at the scale of 1:50 000. New points were established as pairs with
visibility between the monument locations. One monument point of the pair was tried
1o be located so that the place can be identificd on acrial photographs. Monument points
were pricked on the aerial photographs and identificd by measuring the angte and
distance from monument lo point visible on a photo. Additional GPS stations were
cstablished and pricked on the aerial photographs near the outer boundaries of the
photogrammetric block.

Spirit leveling was carried out along the riverbank of each river, connccling the new
ground control points to cach other. Each leveling route was staried and closed at the
existing first order bench marks or to already calculated clevation points.

Two kilomelers wide cross-section lines were surveyed in cvery five kilometers at each
river based on the dircciion of the new monuments, which were established as pairs. In
river crossings, the survey of the river boltom was carried oul using echo-sounding
instruments.

Map was produced at the nominal scale of 1:10 000 using the latest acrial photos in a
scatc of 1:50 000 over the total 800 km?.
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2.1.3 Work Volume
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The total volume of work in each project phase was as follows:

River/item Volume of Work
Plan Accomplished
Chao Phraya River
-Number of new GPS points 108 108
-Leveling kilometers 185 2534
-Number of Cross-seclions 54 54
| Cross-section kilometers ) 108 108
Khlong Bang Bal ]
-Number of new GPS points I D 1 10
-Leveling kilometers 15 163 |
-Number of Cross-seclions 5 o 5
-Cross-section kilomelers 10 10
Khiong Bang Luang
-Number of new GPS points 8 8
-Leveling kilometers 15 153
| -Number of Cross-sections 4 — 4
| -Cross-section kilomelers D T R 8
Khiong Bang Kaco
-Number of new GPS points 8 8
-Leveling kilemcters 15 23.1
-Numbcr of Cross-scctions o 4 4
-Cross-section kilomeleis N 8
Khlong Bang Pla Mo .
-Number of new GPS poinls i 6
-Leveling kilometers 10 123
-Number of Cross-seclions 3 3
-Cross-section kilometers I . I R
TOTAL FOR ALL RIVERS R ]
-Number of new GI'S points 140 164
-Leveling kitometers 240 3758
-Number of Cross-sections 70 82
-Cross-seciion kilometers 40 140
| Mapping (scale: 1:10 000) N e
| -Sizeofarea(km® 800 .80 |

2,14 Work Period

‘The period of survey work and mapping was as below:

¢  Commencement:

¢  Ficld work completion:

¢ Production of mapping completion;

XV -7
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2.2 Survey Supervision and Contractor’s Key Personnel

2.2.1 Survey Supervision

Mr. Masahi Suzuki supervised the survey work and mapping on behalf of the JICA

Study Team.

2.2.2  Contractor's Key Personnel

Project Supeivisor: Col. Vilas Pantana

Project Manager: Mr. Jannc Filpus

Ficld Manager: Mr. Attapol Sonyai

Producer of Mapping: Mr. Matti Lindfors

Producer of Mapping: Miss Sukanya Sritanawiboonchai
Producer of Mapping: Mr. Kamol Jangruangtong

23 Details of Survey Work and Mapping

2.3.1 Technical Method of Survey Work

(1)

Monuntenlation

Monuments were installed along each river according (o planned cross-section
lines on mosaics at the scale of 1:50000. Monumeats were located so that
visibility between two monuments is clear making it possible to observe by
theodolite from one monument to another.

Monuments were numbered according to the following method:

(2)

Nanie of River:

S = Chao Phraya River (Nontha Buri -- Ayuithaya)
P = Chao Phraya River (Ayullhaya — In Buri)
SBB = Khlong Bang Bal

SBI. = Khlong Bang Luang

SBK = Khlong Bang Kaco

BPM = Khlong Bang Pla Mo

Number of cross-section line (cross-section S start from number 16)

Number of monument (1 or 2), {1 = monument nearer the siver, 2 =
monument further from the river). For example, $25-1

Leveling Along the Rivers

Leveling method was ordinary spirit leveling in two directions. Micrometers
were not used and accuracy of reading was 1 mm. Three readings were observed
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in cach observation location. Leveling lincs of each river wese started and
closed at the existing first order beanch mark. Leveling lincs connected the new
survey monumeats of cross-section locations to cach other.

Based on the Technical Specifications, allowable limitation of accuracy was
15 ma/kn.

Closing errors of main leveling lines were as below:

Chao Phraya River

Line N:o (BM-BM) Length (k)  Error Allowable error
1 (BMP227-13MS8865) 89.195 0.058 0.141
2 (BM1698-BM994) 32.081 0.056 0.084
3 (BM994-BMPS99A) 55.875 0.021 0.112
4 (SBK1_1-BMP1509) 34.118 0.021 0.087
5 (BMPI509-BMP1511) 14.800 0.013 0.057
6 (BMPIS11-BMP1512) 10.779 0.011 0.049
- 7(BMP1514-BMP1512) 16.567 0.030 0.061

Khlong Bang Bal, Khlong Bang Pla Mo and Khlong Bang Luang

Line No. (BM-BM) Leagth (kmy) Error Allowable error
1 (BM10-BM14) 44.023 0.037 0.099

Khiong Bang Kaco

Line No. {BM-BM} Length (km) Error Allowable error
1 (RID-1.5_2) 23.105 0.039 0.072

(3) GPS Survey

Coordinates of all rew monuments and poiats for photogrammetry triangulation
were surveyed by GPS instruments. Each GPS nciwork was closed at tower and
upper river Lo existing GP'S points. Onc monument point of the pair was fried to
be located so that the place can be identified on acrial photographs. Monument
points were pricked on the acrial photographs and identificd by measuring the
angle and distance from monunient to point visible on a photo. Additional GI'S
stations were established and pricked on acrial photographs ncar the outer
boundarics of the photogrammetric block. GPS points along the Chao Phraya
River were calculated in two networks.
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232

Misclosures of loops of the GP'S networks were as below:

Chao Phraya River:

Length (km) DX (m) DY (m) - D7 (m)
NET1L: 209.714 -0.103 -0.807 +0.034
NET2: 217.502 +0.079 -0.159 +0.036

Khlong Bang Bal, Luang and Pla Mot

Length{km) DX (m) DY(m) DZ(m)

68.892 +0.002 +0.032 -0.074
Khlong Bang Kaco:

Length(km) DX (i) DY{(m) DZ{m)

33.709 +0.048 -0.167 +0.298

{4) Cross-Section Survey

Cross-seclion sutvey was cartied out wsing total station. Cross-seclion
measureient started always from monument using another monument as a
dircction point. Angle, distance and height difference were measured to cvery
point. Traverse calculations and intersection calculations were done within the
measurements. ¢

Flevations and distances were surveyed including:

o  DBoth river banks

¢  Sides of the roads and top of the roads

¢  Highest points of dikes (if existing along cross sectton}
o  Remarkable changes of elevation of the ground

o Edges of town or village (if existing along cross section)

Cross-scclion survey teams installed wooden poles on both riverbanks along the
cross-section line and leveled the elevations of these poles. Echo-sounding
tcams used the poles as reference points for echo sounding, determining the
current clevation of water level and for surveying the position of shorelines
along the cross-scction line. After echo sounding the waler depth from the
sounding chart was reduced to the clevation system of Mean Sea Level (RTSD
datum).

Mecthod of Mapping

Mapping was carricd out at nominal scale of 1:10,000 using the tatest acrial photos in a
scale 1:50,000 over the total 800 km?. Mapping area included the Chao P'hraya, Pasak,
Noi and Lop buri rivers and Khlong Bang Bal, Khlong Bang Pla Mo, Khiong Bang
Luang and Khlong Bang Kaeo. Thosc GPS stations established for cross-sectioning,
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that could be identificd on acrial photographs, were used as XYZ ground control points
in photogrammetric mapping. Remaining cross-sectioning points were used as 7,
control points only. Additional GPS stations were cstablished and pricked on acrial
photographs near the outer boundaries of the photogrammetric block to ensure the
required aceuracy.

Original maps wete completed, by preparing marginal information including
photographic map scale, sheet number, adjoining sheet map and north direction.

2.3.3 Existing G¥S Poiats and Bench Marks

Transformation parameters from WGS84 to Indian Datum 1975 are:

=X =206
=Y = 837
=7, =295

Existing GP'S points used at survey of Chao Phyaya River:

No. WGS &4 Indian 1975 Urm
355012 14°23°01 .67004 14°22°55.8500 1500415.927
160°31°43.31307 100°31°55.1800 665158.996
- 6.548 6.548
3544 13°46°35.46608 13°46°29.4794 1523103364
100°19°40.19070 100°19°51.9347 643876.518
-26.174 -10.025 -
3006 14°55'31.06080 14°55°2541233 1650153.402
100°16°33.36440 100°16°45.14447 637564.075
-15.337 -3.083 13.212

Existing Bench marks used at leveling of Chao IPhraya River:

No. Elevation

BMS 277 1.665

BM 1698 2.593

BM 994 4.493

BMP 999A 6.377

BMP 1509 11.810

BMP 1511 10.857

BMP 1512 12.821

BMP 1514 13.709

BMS 8865 3.244 {Calculation data)
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Existing GPS points used at survey of Khtong Bang Bal, Khlong Bang Luang and
Khlong Bang Pla Mo :

No. WGS 84 UT™
P2-2 14°25°09.25604 1594314.363
100°29°49.12021 661712.733
- 1.039
P3-1 14°26°01.437065 1595896.902
100°28°00.23665 658441326
- 5.025
P3-2 14°26°02.13426 1595917.690
100°27°56.92439 658341.164
. 7.861
Existing Bench marks used at tevelling of Khlong Bang Bal, Khlong Bang Luang
and Khlong Bang Pla Mo:
No. Elevation
BM 10 6.913 (Calculation data)
BM 14 7.359 (Calculation data)
Existing GPS points used at survey of Khlong Bang Kaco: é}
No. WGS 84 uT™M
CIA-1 14°35°24.60201 1613194.675
100°27°14.19768 656952.450
- 7.953
[.5-2 14°29°54.66100 1603125.444
100°33’10.85147 667695.543
- 6.388
Existing Beach marks uscd at levelling of Khtong Bang Kaeo:
No. Elevation
RID-W.S 8.196 (Calculation data) . 6
.52 6.388
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234 Final Coordinates and Elcvations of Established Monuments

CHAO PIIRAYA:

No. Northing

S16 1 1529014.694
S16 2 1529113.693
S17 1 1531578.299
S17 2 1531684.554
S18 ) 1535254.728
Si18 2 1535152.767
S19 1 1537141.797
S19 2 1536845.227
PK1 1 1537380.165
PK1 2 1537370.500
$20 1 1538902.071
$20 2 1538834.656
S21 1 1541463.862
S21 2 1541383.899
S22 1 1543407.592
S22 2 1543410.644
523 1 1546728 981
S23 2 1546518.831
S24 1 1550460.365
524 2 1550465.404
S25 1 1553580.839
S25 2 1553675.511
S26 1 1556589.967
526 2 1556685.131
S$27 1 1560115491
$27 2 1560112.668
528 1 1562310.808
528 2 1562378.083
529 | 1564718314
$29 2 1564945.852
530 1 1568362.946
$30 2 1568358.938
S31 1 1569201.231
S31 2 1569100.789
S32 1 1570421.097
S$32 2 1570259.153
S33 1 1575443.7173
S33 2 1575685.573
S34 1581562.688
534 2 1581742.366
S35 1 1584288.781
S35 2 1584259812
836 1% 1586480.788
S36 2 1586417.058
S37 1t 1586383.670

Easting
662680.853
662640.019
660637.734
660704.940
661112.367
661234377
659350.884
659144.077
661505.436
661647.021
662247.266
662341.617
663626.663
663679.995
666727928
666887.903
665761.925
666065.894
606553.795
666786.158
668386.692
668608.883
665041 434
665080.840
667865.749
668020.643
(661849.669
665016.591
664018.240
664554.903
662824.785
663121.032
665851.561
666105.834
669271.417
669588.526
671217.443
6711606.780
669504.031
669677333
670276.893
670358.805
669570.209
669430.730
666935.112
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Elevation

2474
2475
2214
2.579
2325
2071
2221
2.131
1.858
2.600
1.304
2495
2280
2512
1.753
2238
2461
2.704
2.547
3.0
2393
2042
1.257
1.957
2234
3.359
2471
2924
2935
3.786
3.987
3.828
3.966
3.889
2.007
5.360
3.682
4.135
4.499
4.559
3.369
4.058
4.133
5.076
5.686
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$37 2
S38 1
$38 2
Pt ]
P12
P21
P2 2
P31
P32
P4 1
P4 2
P51
PS 2
P6_1
PG 2
P71
P7 2
CIA 1
CTA 2
s 1
Ps 2
P9 1
P9 2
P10 3
P10 2
Pl 1
PI1 2
P12_1
PI2 2
PI3 |
PI3 2
P14}
P14 2
PIs |
P15 2
P16 |
P16 2
P17_1
P17 2
P18 1
P18 2
P19 1
PIg 2
P20 1
P20 2
P21 |
P21 2
P22 1
P22 2
P23 1

1586519.152
1590320.381
1590394.799
1591108.082
1591070.501
1594215.708
1594314363
1595896.902
1595917.690
1598079.339
1598050.475
1600882.922
1600743.862
1605233.233
1605449953
1608830.853
1608871.203
1613194.675
1613040.152
1614386.698
1614284334
1616680.434
1616652.496
1618817.585
1618833213
1621779.084
1621740971
1624127.489
1624003.776
1627219.307
1627039.585
1629331.529
1629420.161
1632029.077
1632202.858
1634323.021
1634379.385
1635230.672
1635157.864
1638021.747
1637%90.717
1640961.370
1640852.018
1642113452
1642249.197
1644153.309
1644627.251
1647342 241
1647287.640
1648189.761

666992.330
664397.970
664571.785
664025.510
664105.970
661639.105
661712.733
658441326
658341.164
657490.579
657300.997
656866.820
656554.658
657879.603
657532.048
656127.836
655809.061
656952450
657018.998
657829.392
657774451
656877.778
656685.213
657546.848
657357.197
657715.269
657574.889
656455.768
656481338
655118.930
654817.308
655158.691
654898.937
655548.129
655245.028
654880.379
654693.124
656551.635
656654.097
655547323
655765.978
655747467
655734328
653181.056
653262.690
651492.018
651498.107
651252293
651445.531
649524.300
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5919
4.685
5.874
4.962
6.400
4.064
7.039
5.095
7.861
8.134
7401
7.185
71.344
6.324
8.269
6.302
§.298
71953
6.7838
9426
7.487
9.2606
9.292
9.921
8911
9.7171
9.096
9.804
9.771
8.585
9.344
10.337
10.571
9.677
11.047
11.099
10.680
10.165
9.624
11.693
11.667
10.214
10.411
11.819
11.376
11,650
11.774
11.788
11.069
11.127
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P23 2 1648197.292
P24 1t 1649790.402
P24 2 1649862.213
P25 1 1653678.983
P25 2 1653591.966
P26 1 1654965.938
P26 2 1654959.968
P27 1 1657267.673
P27 2 1657367217
P28 1 1659285.335
P28 2 1659335844
P29 1 1661170.606
P29 2 1661345.766
KILONG BANG BAL:
No. Northing
SBB1_| 1584397.545
SBBt 2 1584303.589
SBB2 1 1587152996
SBB2 2 1587036.034
SBB3 1 1590489.336
sSBB3 2 1590427983
SBB4 1 1593305.887
SBB4 2 1593202383
SBBS | 1594944.547
SBBs 2 1594851474
HLON G hY
No. Nerthing
BPMI | 1587680.657
BPMI1 2 1587561421
BPM2 1 1586499.990
BPM2 2 1586489.315
BPM3 1 1584514.456
BPM3 2 1584558.877

illa '(‘ }l N ) N H

No.

SBLI |
SBL1 2
SBL2 I
SBL2 2
SBL3 1
SBL3 2
SBL4 1
SBi14 2

Northing
1590417.554
1590313.092
1592903.582
1592739.066
1596662.094
1596639.190
1597245.612
1597116.363

649705.476
648102.890
648295.579
647059.189
647138.432
645498.581
645625.824
644261 015
644511440
643409432
643458.259
643572.776
643804.594

Easting
658375957
658436.760
659584.894
659615.787
660418981
660305.640
659273.759
059230.797
660319.839
660313.939

Easting
653197.620
653261.664
654858.593
654958.400
654702.157
654848.109

Easting
655009.946
655163.040
655059.582
655092 855
656036.190
656178.905
657510.206
657496.278
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12.046
13.764
13.353
11.342
11.453
12.169
12.763
11.953
12.908
12.092
12.455
12.505
14.810

Elevalion
4319
4.492
4226
4.609
4.489
5.160
5.046
4985
6.119
6.473

Flevation
351
5.756
3.209
4813
3.180
5.963

Elevation
4125
5.526
6.035
6.008
59178
0.773
5.803
5929
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KIILONG BANG KAEO:

No.

SBK1 1
SBK1 2
SBK2 1
SBK2 2
SBK3 i
SBK3 2
SBK4 1
SBK4 2

Nerthing
1613250.755
1613112.113
1613045.450
1613101.207
1609373.310
1649335.951
1607089.570
1607108927

Easting
658001.985
657973.953
661700.094
661548.020
662262.433
662458.924
664823.299
664922.386

LIST OF PHOTQ IDENTIEYING POINTS

No.

9801
9802
9803
9804
G805
9806
9807
9808
9809
9810
08%1
9812
9313
9814
9815
9816
9817
9813
G819
9820
0821
9822

Northing
1526700.064
1524398.805
1539636.677
1556329.535
1564731.713
1571803.723
1571723.167
1579316.399
1587791.912
1582155.616
1587935.020
1597073.217
1596282.122
1603383.145
1604264.199
1611211.754
1613277.098
1612316.934
1627211.902
1635432.528
1641307.074
1642461.447

2.4 Final Results

24.1 River Cross Sections

Easting
667917314
659208.109
667185.528
669628.067
668582.772
658832.893
673733.457
659074.453
674227.678
650189.841
652570.804
646932 441
668691.396
650606.986
687623.456
692632.812
678354.183
669609.337
673921.527
652123.638
675282275
664694.541

. Obscrvalion data and calculation sheets

. List of resulls

. Originals of ctoss scction drawings

(SizeA1,V=1:200,1{=1:5 000)
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Elevation
1.578
7.879
6.892
6.955
6371
7.441
6.598
7.197

Elevation
2.193
2616
1.593
1.990
3910
3445
2.603
2451
6.921
6.098
5.462
4,709
6.327
4.611
8.400
11.661
7.288
4913
2187
10.518
12.183
8496

| sct

I set

1 set
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Duplicates of original cross sections

Blue copics of cross seclions

L.ocation map of cross sections at scale of 1:50 000
Route maps of levelling at scale of 1:50 000

Floppy disk of cross section input data

River Profile

Originals of profiles (Size Al, V=1:200, H=1:250 000)
Duplicates of original profiles

Blue copies of profiles

Floppy disk of profile input data
Topographic Mapping

Station descriptions of permanent ground markers
constructed for mapping and existing permanent survey
stalions uscd in the mapping

Station descriptions and list of heights of existing
permanent beach marks used in the mapping

Preliminary maps / Scale 1:16 000

Diagram of sheet layout and sheel numbering system
Original topogeaphic maps / Scale 1 : 16,000
Duplicate of original topographic maps

Bluc copy of topographic maps

Floppy disk or CD-ROM of digital data in DXI format

Report

Report
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I set
I set
2 scls

1 set

1 set

1 set
1 set
I set
| set
{ set
I set

1 sets
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Table.1.3.1 (1/18)

Lopburi river

N:o
Li-1
L1-2
L2-1
L2-2
L3-1
L3-2
£4-1
L4-2
L.5-1
15-2
1L6-1
LG6-2
1.7-1
L7-2
L8-1
L8-2
L9-1
L9-2
L£10-1
L10-2
L11-1
L11-2
L12-}
1.12-2
L13-1
L13-2
L14-1
1.14-2
1.15-1
L15-2
Li6-i
Li6-2
L17-1
L17-2

Northing

1584885.198
1584756.645
1590189.246
1590145.670
1594858 417
1594846.806
1599064.895
1599133.928
1602916.619
1603125.444
1607163.505
1607258.9%1
1610873.942
16108835.229
16138860.781
1613825.457
1617397.232
1617423.857
1619404.734
1619419.227
1622219.471
1622211.529
1625598.288
1625666.804
1629106.488
1629025.212
1633714.212
1631774.889
1635845.970
1635797.216
1637611.730
1637708.712
1637664.241
1637853.537

XV -T-1

Easling

670536.361
670583.452
668604.654
668486.653
667296.211
667204.753
667032.361
6676926.958
667452.914
667695.543
665220.231
665294968
666555945
666714.231
667022.825
667431715
668193.828
668260.032
670398.403
670531.907
672819.520
673036.437
672150.806
672210.782

6727117911

672852.068
6721759.295
672887.742
673478.686
673667.528
671676.882
671680.845
666072.160
666059.641

COORDINATE AND ELEVATION OF MONUMENTS

Elevation
4.357
4.151
4.420
4.900
6.028
5.030
5.774
5.980
4.902
6.388
6.588
5.922
5.3817
4.807
6.234
31.976
6.279
4.011
6.964
5.460
8.549
6.247
7.506
6.654
8.4i6
7.470
8.220
6.106

10.103
9.700
9.227
9.007

10.359%
9.967



Table.§.3.1 (2/10) COORDINATE AND ELEVATION OF MONUMENTS

N:o

L18-1
1.18-2
L19-}
L19-2
1.20-1
5.20-2
L21-1
L21-2
L22-1
L22-2

Northing
1638670.055
1635025.368
1640644.493
1640740.668
1643939.341
1643994.947
1643311.990
1643581.818
1645466.181
1645615.9)8

XV -T-2

Easting

662038.327
661926.111
658812.142
658934.090
656000.624
656114.051
§52967.046
653229.546
652541.245
652551.143

Elevation
8.908
7.670
9.159
7.643

10.547
9.785

12.010

12.176

11.302

11.974



Table.1.3.1 (3/10)

Chao Phraya and Ping river

N:o
Ci-1
Cl1-2
C2-1
C2-2
C3-1
C3-2
C4-1
C4-2
C5-1
C5-2
C6-1
C6-2
C7-1
C7-2
CB-1
8-2
C9-1
C9-2
C10-1
Cl10-2
Cit-1
Cil1-2
Ci2-1
Ci2-2
Ci13-i
Ci3-2
Ci4-1
Ciq-2
Cis-1
C15-2
Ci6-1
Cl6-2
Cl17-1
Cli-2

Northing

1676659.548
1676776.083
1678750.767
1673637.132
1682604.825
1682709.547
1685377.30]
1685562.020
1687680.892
1687336.317
169§278.306
1691228.391
1695073.617
1694936.636
1659003.882
1693020.604
1700280.756
1700122.295
1704040.553
1704114.684
1705169.460
1705276.100
£709211.522
1709303.536
1711144.96%
1711347.392
1714946.071
1714%46.648
1717915.607
1717826.936
1719656.573
1719758.938
1723531.885
1723490.711

XV-T-3

Easting

025863.2291
625804.5791
621968.6591
621960.9161
6200123581
619959.2701
616439.1381
616513.8221
614182.0661
614259.7681
617386.0751
61172358721
619601.6541
619565.6582
615882.1891
615951.7541
019772.6912
619648.8462
617636.3392
617742.3842
6233146553
623248.8942
620986.0091
621038.0272
619658.5392
619729.1692
619307.2021
619462.8391
619489.7502
619390.1972
617066.7402
617036.5322
618792.8022
618915.5562

COORDINATE AND ELEVATION OF MONUMENTS

Elevation

5.492
5.112
5.411
5.2i0
5.615
5.805
7.059
8.010
§.381
8.503
8.712
7.650
7.666
0.961
7.633
7.575
0.711
1.625
2.127
2.339
0.0382
92.794
2.867
0.277
1.243
1.281

9.601

9.582
1.419
1.707
1.693
1.682
3.108
2.575



Table.1.3.1 (4/10)

N:a
C138-1
Cl18-2
Cl19-1
Cl19-2
C20-1
C20-2
C21-1
C21-2
C22-1
C22-2
Pl1-1
P1-2

Northing
1727184.460
1727078.034
1731372.546
1731518.545
1733266.071
1733104.705
1733794.374
1733904.145
1735384.440
1735308.297
1736320.970
1736384.382

XV -T-4

Easling
6176240192
617626.1822
619451.9922
619479.9612
619405.9062
619429.6162
621306.5082
621346.7082
623169.2082
623036.7852
622858.2712
622907.480

COORDINATE AND ELEVATION OF MONUMENTS

Elevation
0.19%
(.521
3.419
3.4
5.012
5.379
5.780
5.620
5.482
5.710
0.474



0

Table.1.3.1 (5/10)

Noi river

Nio
Ni-1
Ni-2
N2-1
N2-2
N3-1
N3-2
N4-1
N4-2
N5-1
N5-2
No6-1
N6-2
N7-1
N7-2
NS8-1
N8-2
N%-1
N9-2
Nig-1
N1Q-2
Nil-J
Nil-2
Ni2-1
Ni2-2
N13-1
N13-2
N14-1
NI14-2
N15-1
N15-2
NI6G-1
N16-2
NI7-1
Ni7-2

Northing

1570075.529
1569960.314
1573911.259
1573893.480
1578936.436
1575056.625
1580506.260
1580357.178
1583579.920
1583417.976
1583479997
1583326.749
1587298.162
1587264.882
1591172.716
1591152.692
1594464.778
1594327.159
1598111.707
1598128.434
1602410.237
1602433.075
1606979.054
16070438.130
1610158.561
1610111.227
1615882.634
16§5878.674
1617777.423
1617802.992
1620864.516
1621053.618
1623232.911
1623305.056

XV-T-35

Easting

662358.568
662216.763
659687.706
659532.775
660393.635
660056.648
657500.842
657429.220
655714.317
655743.201
650850.637
650655.833
652179.191
651942914
650993.070
650477.333
649269.791
649080.393
647830.848
647616.455
647375.662
647252258
647008.371
646818.805
£46643.152
646532.073
645875656
645769.23%
648706.732
648558.274
650801.154
6506736.591
652417.184
652309.508

COORDINATE AND ELEVATION OF MONUMENTS

Elcvation
2.528
1.841
1.287

- 1.984

1.914
2.387
2.350
1.892
1.811
1.585
2.257

| 2.676

3.159
2.641
3.020
2.514
3.041
4.039
4.719
2.973
3.507
3.495
4.067
3.742
6.551

5.934
5.703
5.773
7.192
5.597

5.506
5.347

5.835
5.577



Table.1.3.1 (6/10)

N:o

N138-1
N18-2
Ni19-1
N19-2
N20-1
N20-2
N21-1
N21-2
N22-1
N22-2
N23-1
N23-2
N24-1
N24-2
N25-1
N25-2
N26-1
N16-2
N27-1
N27-2
N28-1
N2g§-2
N29-1
N29-2
N30-4
N30-2
N3t-|
N31-2
N32-1
N32-2
N33-1
N33-2
N34-§
N34-2

Notthing

1625639.5M4
1625472.225
1630291.964
1630441.928
1632901.976
1632937.870
1635530.014
1635317.879
1639217.988
1639163.589
$1642895.128
1642670.572
1644860.714
1644770.686
1647974.685
1647942.299
1651143170
1651087.524
1654434.338
1654427.245
1656249.542
1656171.212
16582717.2006
1658167.693
1662251.915
1662112.209
1663370.552
1663276.978
1667497.378
1667468.159
1672319.162
1672335.574
1675626.187
1675754.106

XV -T-6

Easting

652057.472
651912, 109
652223.575
652075.692
649171.679
649053.343
649675.084
649672.519
646154.728
645854.937
646458.422
646344.799
642157.060
642032.386
639243.380
639143.755
636321.522
636188.814
634629.818
634484.521
633040637
632955.024
630215.283
610096.310
628870.626
628779.670
625072.584
624971799
622627.436
622523.939
623008.720
622879.924
623133.60%
622976.796

COORDINATE AND ELEVATION OF MONUMENTS

Elcvation
6.7¥5
6.600
7.3}
8.419
B.10Y
7.450
9.271
B.638
9.852
8.607
9.522
9.335

10.245

10.098

12.034

10.776

11.346

13.856

12.337

¥2.487

13.617

12.340

§3.896

12.522

14.513

13.334

15.680

14.221

14.266

14.942

15.981

15.326

17.464

15.252




Table.1.3.1 (7/10)

Nan river

N:o
NAL-1
NA1-2
NA2-1
NA2-2
NA3-1
NA3-2
NA4-1
NA4-2
NAS-I
NA5-2
NAG-1
NAG-2
NA7-1
NA7-2
NAS-1
NAS-2
NA9-1
NA9-2
NAIO-1
NA10-2
NA11-}
NAL1-2
NA12-t
NAi2-2
NA13-1
NAI13-2
NAL4-1
NAl4-2
NALS-]
NAIS-2
NAI6-1
NAI1G-2
NAI7-1
NAI17-2

Northing

1736638.519
1736505.879
1739945 264
1739910.416
1746730.242
1746668.317
1753560.136
1753669.031
1754601.106
1754569.456
1758363.285
1758276.211
1763652.3173
1762930.352
1767858.466
1767756.029
1776076.548
1776217.8306
1783305.503
1783398.864
1790929.555
1790978.842
1799852.366
1799861.859
18307141.416
1806849.765
1811814.896
1811919.459
1818851.133
1819259.742
1826247.467
1826162.117
1826817.360
1826524.809

XV -TF-17

Easting

6247917.854
624980.410
63210%.971
632257518
635284.895
635763.862
634978.437
635118.087
636533.621
636701.984
640725.666
640881.783
640230.624
640178.471
644338.973
644465010
645149.149
647933.761
649702252
649306.495
650096.743
649832810
650906.528

650748.943

049045.973
648628.908
647578.042
647432.692
644G88.058
644593611
641664 828
641469.485
635339.665
635234 .832

COORDINATE AND ELEVYATION OF MONUMENTS

Etevafion
26.362
27.106
26.782
23.542
20.966
26.002
26.124
25.110
27.706
26.918
28.900
27.523
29.155
28.553
28.902
29.253
29.183
3l.107
29.793
29.865
30.816
30.247
32.981
34.419
34.329
34.051
35.109
33.846
36.598
36.315
37.148
38.183
39.188
40.992



Table.1.3.1 (8/10)

N:o

NA18-1
NAI1B-2
NAL2-1
NAL9-2
NA20-1
NA20-2
NA2L-1
NA21-2
NA22-1
NA22-2
NA23-1
NA23-2
NA24-3
NA24-2
NA25-1
NA25-2
NA26-1
NA26-2
NA27-1
NA27-2
NA28-1
NA28-2
NA29-1
NA29.2

Neorthing

1833327.383
1833397.457
§838171.576
1837941.592
1843367.051
1843488.124
1845329.058
1845347.394
1851515.323
1851425.832
1857068.540
1856752.464
1859414.091
1859430.831
1862262.305
1862260.850
1868280.406
1868351.438
1873891.317
1873980.155
1880464.304
1880563.563
1884704.185
1884703.409

XV .-T-8

Easting

632179.761
631849.729
633484.055
633304.758
633208.054
633070.893
635274.394
634971.39%
629938.877
629568.6319
631371.166
633421.616
634500.025
634151.479
634893.233
635139.026
633828.520
632122.081
628821.655
629046.278
626398.958
626508.325
6260063.287
625980.6067

COORDINATE AND ELEVATION OF MONUMENTS

Elcvation
39.839
42.085
42.605
40.075
43.353
42.728
41.490
43.279
41.783
44,135
44.177
44.170
45818
46.505
46.275
45.650
45.334
45.088
45.647
46.909
47.932
49.245
51.724
52.6717



Table.1.3.1 (9/10)

Yom river

N:a
Yi-1
Y1-2
Y2-1
Y2-2
Y3-1
Y3-2
Y4-1
Y4-2
Y5-1
Y5-2
Y6-1
Y6-2
Y7-1
Y7-2
Y8-1
Y8-2
Y9-1
Y9-2
Y10-1
Y10-2
Y1i-1
Yil-2
Yiz2-1
YI12-2
Y13-1
Y13-2
Yi4-1
Y14-2
¥Y15-1
Yi5-2
Yi6-1
Y16-2
¥Y17-1
Yi7-2

Northing
1754451.848
1754367.167

1757912.035

1757883.485
1760541.615
1760546.211
1765002.998
1764931.847
1769238.285
1769237.767
1776468.527
1776409.736
1783742.473
1783744.326
1789491.426
1789519.503
1796364.405
1796312.816
1802610.905
1802723.940
1808881.907
1808637.898
1814516.700
1814515.437
1820216.879
1820196.166
1827102.444
1827078.551

1835123.660
1835107.510
1841562.435
1841445.538
1846300.605
1846073.715

XV-T-9

Easting

635572935
635578.175
634168.902
633815727
635715137
635517.0710
615190.576
635336.886
636605.910
636696.970
633269.837
635103.109
634941.146
634743.046
632448.976
632288.433
633625.297
633422.737
635737.333
635584.111
634989.896
634444 906
630375.474
629943.533
031984.461
631846.898
629966.088
630136.558
630866.942
630719.943
627175.270
627659.189
625263.475
624726.460

COORDINATEI AND ELEVATION OF MONUMENTS

Elcvation
26.580
26.944
27.893
26.619
28.751
27.878
28.461
29.588
29.544
30.546
29.782
28.776
29.990
30.307
32.507
30.603
32.036
32.525
33.755
32.810
33.807
36.354
34.523
314.258
316.499
316.815
36.952
39.983
37.363
37.354
39.506
38.582
41.493
41.925



Table,1.3.} (10/10)

N:o

Y18-1
Y18-2
Y19-1
Y19-2
Y20-1
Y20-2
Y21-1
Y21-2
Y22-1
Y22-2
Y231
Y23-2
Y24-1
Y24-2
Y25-1
Y25-2
Y26-1
Y26-2
Y27-1
Y272
Y28-1

Y28-2

Northing

1848557.299
1849426.458
1855507.610
1855538.898
1859666.986
1859764.111
1864952.306
1865054.861
1869223.080
1869468.668
1871209.429
1871020.992
1871466.787
1871320.229
1870240.631]
1870526.510
1873588.815
1873480.680
1879618.608
1879428.0%6
1889789.770

1889915.278

XV -T- 10

Easting

623943.072
623673.605
616546.029
616698.870¢
614120.863
614258.968
611336.429
611448.772
606478.783
606527.937
601648.181
602121.272
596908.0138
5969613.674
591634.557
591547.835
588103.705
588524.798
588253.378
588163.009
588215.771

588461.058

COORDINATE AND ELEVATION OF MONUMENTS

Elevation
40.934
41.810
40.848
40.460
41.310
41.099
40.962
40.942
42.641
42.455
43.445
43.471
44.567
44971
46.450
44.636
48.511
47.085
48.512
47.735
50.977

51.41%



Table.;. 4.1 RESULTS OF FIRST ORDER LEVELING

Waler Level Station, | Used BM. Locton of Water Level Station 1. Resull of 2. Using lleight| Dilference
{Administrator) Height Leveling (Year) (1-2}
2. Fori Phrachul |BKK.526  |STA 2:Top of the hole at Fort Phrachul 3.0096 1+ 3.60 -0.5004
(Port Authority) 1.9597 m (1931~1997)
3. Pak Nam |30 31 STA.3Top of the hole a1 Paknam 11770 +203 -0.3030
(Port Authority) 2487 m Station (1993 ~1597%)
4. Phra Pea Deang BKK.526 |STA 4 Top of the hole at Phrapradeng 28816 +3.40 -0.5133
{I’ort Authority) 1.959% m Statian (1935~ 1997)
5. Bangkok Fort Ci13-1 [STA S5 op of the hole at Porg 19112 +2138 -0.4203
{Port Authority) 1.4172 m Authority Station (1996~ 1097)
G. Sathu Pradit [3M.3003 BM.PA:BM. Near Sathupradil Station 21761 -
(Port Authority) 21993 m  [STA G:Top of the hole at Sathupradit 22041 250 02953
Station (1996~1997)
7. Mcmoriat Bridge BKK 103 BM 31n front of Flag Pole 1.9380 .
{(Roylal Irrigalion 22455 m
Depariment : RID) BM.2:Near Sia 4 C4 2.1513 2.13578 6.015552
{1992~ 1397)
STA7:Top of Scale Sta.C4 (Memorial 21274
Bridge)
8. 1iD (NAVY) BKK G613  |BMP:In front of HID, Navy 1.814% 1.8154 -0.0007
(Hydrographic Pept.) 31184 m {(1991~1997%)
BM.4: Near Portof HHD. 23672 23629 0.0013
{402~ 1597)
9. RID OFFICE NB.32 R} Office 19156 197667 006107
(R1D Office) 19283 m {1992~1997)
STA 9. Top of Scale STACIZ (RID 29102 .
Office)
11. BM STA.11 BM.17 BM.STA18 Near Sta.C22 2.9006 2018 -0.014
(R1i> Pak Kret) 1.9003 m (1997

XV-T-11




Contact prints

Table.1.5.1 LIST OF THE 'URCHASED PHOYOS

Map sheet fRun Ro. | Roll Ko. | Amount Photo No.
[ N 47-3 2 PCD 5/38 6 161 ~ 163, 175 ~ 177
5D 47-4 3 PCD 6/38 6 150 ~ 148, 223 ~ 221
4 PCD 6738 6 186 ~ 184, 169 ~ 171
5 PCD 6/38 6 104 ~ 106, 121 ~ 119
6 PCD 6/38 6 86 ~ 84, 69~ 7l
? FCD 6/38 6 12~ 14, 28 ~ 26
8 PCD 5/38 6 241 ~ 239, 223 ~ 225
9 PeD 5/33 16 124 ~ 122, 98 ~ 110
10 PED 4/38 17 163 ~ 165, 191 ~ 118
11 PCH 7/38 1 15 ~ 21
11 PCh 4/38 3 146 ~ 144,
ND 47-7 12 PCD 4/38 9 80 ~ 82, 107 ~ 102
ND 47-8 13 PCD 4/33 6 51 ~ 46,
13 PCD10/33 3 152 ~ 154,
14 PCH 3/38 3 263 ~ 265,
14 PCD 4/33 6 27 ~ 22,
15 PCD 3/33 9 156 ~ 184, 159 ~ 164
16 PCD 3/38 9 107 ~ 110, 133 ~ 129
17 PCD 3/38 G 13 ~ 18
ND 47-3 33 PCh 13/39 6 187 ~ 192
NE 47-15 34 PCh 15/39 6 255 ~ 250
NE 47-11 35 PCH 13/39 6 228 ~ 223
36 PCD 14/39 6 168 ~ 173
31 PCH 22/39 6 89 ~ 94
38 pch 13/39 6 263 ~ 268
35 PCh 14/39 6 896 ~ 101
40 PCD 14/39 6 43 ~ 48
4] PCD 14/39 6 210 ~ 215
42 PCD 14/39 6 184 ~ 189
ND 474 43 PCD 18/39 29 4% ~ 71
ND 47-16 44 PCB 17/39 28 233 ~ 260
KD 47-12 45 Pch 17/39 30 203 ~ 232
Total 283
Grand Total | 2383

XV-T-12




Table.1.5.2 LIST OF THE DISAPOSITIVES USED FOR MOSAIC

Diapositives
Map sheet] Run { FRoll Xo. |Amount Fhoto No.
ND 47-3 | Ex. 1 {RISDIZ{40(3)| T |216, 218, 220,222,224, 226, 228,
ND 47-4 2 | PCD 5/38(1) 7 |162, 164, 166, 168, 170, 172, 174,
3 | PCD 6/38(8) T 1224, 226, 228, 230,232, 234, 236,
4 | PCD 6/38(1) 7 172,174, 176, 178, 180, 182, 184,
5 | FCh 6/38(1) 7 166, 108, 119, 112, 114, 116, 118,
6 | PCD 6/38(1) T 113,75,71,79,81,83,85,
7 | FCD 6/38(1) 7 |14, 16, 18,20, 22, 24, 26,
g | D 5/35(1) 7 |ezi, 229, 231,233,235, 237,239,
9 | PCD 5/38(1) 7 |110,112, 114, 116, 118, 120, 122,
16 [ PCD 4/38(43 F 11 |165, 167, 369,171, 173,175,177, 179, 181, 183, 185,
1y LPCD 4738013 | 10 |126, 128, 130, 132, 134, 136, 138, 140, 142, 144,
ND 47-7 12 |pCD 47380131 12 80,82, 84,865,883, 90,92, 94, 96, 98, 100, 102,
ND 47-8 13 | PCD 4738(1) | 11 56,58, 60,62, 64, 66, 63, 70,72, 14, 76,
14 | PO 3/38(1) 4 1264, 266, 268, 210,
14 | PCD 4/38(1) 9 15,8,10,12, 14,16,18,20,22, -
15 FPCD 3/38(1) 6 175,177, 119,181, 183, 185,
15 | PCH 7/33(H) 5 62,64, 66,68,70,
15 { FCb 3/38(1) 3 |i65, 167, 169,
16 | PCB 3/38(1) 7 107,100, i11, 113, 115,117, 119,
16 | PCB 7/38(1) 4 |51,53,55,51,
15 | PCD 3/38(1) 3 |124, 126, 128,
17 | PCD 3/33(1) 11 [19,21,23,25,27,29,31,33,35,31,39,
18 1ecD 2/38(1) | 13 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250,
19 | rch 2/38(1) 13 |152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176,
20 |PCD 2/38(1) | 13 [93,95,97,99, 101,103, 105, 107, 109, 111, 113, 115, 117,
21 | FCD 2/38(1) 13 115,17, 19,21,23, 25, 27,29, 31,33, 35,317, 39,
22 | PCD 1/338(1) 16 1203, 205,207,209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 228, 231, 233,
23 | FCD 1/38(1) 16 |135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165,
24 | FCD E/38(1) 16 180,382, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 10,
25 | FICh 1/38(1) 15 |10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
ND A7-13 | 26 | PCD 4/38(1) 16 1203, 205, 207, 209, 211, 213, 215, 217, 219, 221,223, 225, 227, 229, 231,
KD 47-12 | 27 | PCD 7/38C1) 3 194,96, 95, ,
27 | pcp s38(1) | 15 |56,58, 60, 62,64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84,
28 IPCD S/38(1)| (6 |4,6,8,10,12, 14,16, 18, 20, 22, 24, 26, 28, 30, 32, 31,
1 O[PCD 53/38(1)| 5 10,12, 14,16, 18,
tEPeD 55/39(0)| 12 |82, 84, 86,88, 90,92, 94,96, 98, 100, 102, 104,
i IPCB 55/39(1}] 1 |30, ,
2 {FCB 52/39(1) 5 |174, 176, 178, 180, 182,
2 |pch 55/39(1}] 9 |64,66,68, 70,72, 74, 16, 78, 80,
2 |PCD 55/39(13} 3 |39,41,43,
3 |ecp 52/39(1)] 8 201,203, 205, 2047, 209, 211, 213, 215,
3 |vch 53/35(1)1 8 243,245,247, 249, 251, 253, 255, 251,
4 |rcD 5273913 11 220,222,224, 226, 228, 230, 232, 234, 236, 238, 210,
| 4 |pCp 5543913 4 j142, 144, 146, 148,
Tota! 389
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Diapositives
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Map sheet| Fun | Roll Ko. |Amount FPhoto Ko,
ND47-11] 4 [PCD 55/38(1}F 5  |48.50,62, 54,56,
N 47-12 ] 5 |PCD 52/39(1)] 4 |257,259, 261,263,
ND47- 3} 33 | PCD 13/39 4 1178, 180, 182, 184,
KE 47-15{ 34 | PCD 15/39 4 ]258, 260, 262, 2¢4,
NE 47-11 | 35 { PCD 13/39 4 |231,233,235, 237, %‘)
36 | PCD 14/39 13 £159, 161, 163, 165, 167, 169, 171,173, 175, 177, 179, 181, 183, '
37 | BD22/39 6 107,169, 111,113,115, 117,
37 | PO 12439 7 |52,54,56,58,60,02,64,
37 | PCD 22/39 4 |94, 56,98, 100,
3B | Fb20/39 12 84,86, 88,90, 92, 94, 96, 98, 100, 102, 104, 106,
38 | Kb 13/29 3 270,272, 214,
39 | POD 14/39 12 |13,75,71,79,81,83,85,87,89,81,93, 9,
40 | PCD 14/39 13 |47,49,51,53,55, 57,59, 61,63, 65,67, 69, 71,
11 D 14739 14 |185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209,211,
42 | PCD 19/39 13 188, 190, 192, 194, 195, 198, 200, 202, 204, 206, 208, 210, 212,
KD 47- 4| 43 | PCD 13/39 13 149,51, 53, 56,57, 59,61, 63, 65,67,69,71,73,
N\E 47-16
NE 47-12
Total 131
Grand Total | 520
@
é



Table.1.5.3 LIST OF PHOTOS FOR THE MOSAIC AND THE STUDY

Contact Frints

Lk

Map Sheet §Run No. Rall No. Amount Phote No,
ND 47-3 BX1 RTSB12/40(3) 17 216,218,220, 222,224, 226, 228,
ND 47-4 2 PCR5/38(1) 17 161~177
3 PCPI/38(1) 5 146~150
3 PCBG/38(1) 16 221~236
4 PCD6/38(1) 18 169~ 186
5 PCD6/38(1) 18 104~ 121
6 PCDG/38(1) 18 69~ 86
1 PCHG/38(1) 17 12~ 28
8 PCD5/38(1) 19 223~241
9 PCD5/38(1) 21 98~124
10 PCD4/38(4) 29 163~191
11 PCP7/38 7 15~ 21
11 PCD4/38(1) 24 123~146
ND 47-7 12 PCb4/38(1) 28 80~107
ND 47-8 13 PCD4/38(1) 26 51~ 76
13 PCDIO/38 6 152~157
14 PCD3/38(1) 8 263~270
14 PCh4/38(1) 23 5~ 27
15 PCD3/38 13 1'74~186
15 PCD3/33(1) 12 159~170
15 PCD7/33(1) 9 62~ 10
16 PCB3/38(1) 14 107~120
16 PCB1/38(1) 8 5]~ 5§
16 - PCD3/35(1) 11 123~133
17 PCD3/38(1) 21 13~ 39
18 PeD2/38(1) 21 226~252
19 PCD2/38(1) 28 149~176
20 PCD2/38(1) 28 93~120
21 PCD2/38)(1) 33 7~39
22 PCD1/38(1) 34 203~236
23 PCD1/38(1} 34 132~ 165
24 PCD1/38(1} 34 80~113
25 PCD1/38(1) 32 T~ 38
ND 47-11 26 PCD4/338(1) 31 201~231
ND 47-12 217 PCD7/33(1) 6 94~ 99
217 PCD5/38(1) 31 54~ 84
28 PCD5/38(1) 33 1~ 36
1 PCD53/35(1) 9 I3~ 18
1 PCD55/39(1) 23 82~104
1 PCD55/39{1) 7 26~ 32
Total 797
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Contaet Prints

Map Sheet {Run No. Roll Ko. Amount Fheto No.
ND 47-11 2 PCH55/39(1) 10 173~-182
ND 47-12 2 PCD55/39(1) 10 37~ 46
2 PCD52/38(1) 18 G4~ 81
3 Peps2/39(1}) ib 203 ~215
3 PCD53/39) 1) 18 241~258
4 PCD52/33(1) 21 220~-240
1 PCD55/33(1) 9 141~149
4 PCD55/39(1) 12 47~ 53
5 PCD52/39(1) 6 258~263
NE 47-11 33 PCD13/39 16 177~192
NE 47-15 31 PCD15/39 16 250~265
ND 47~ 3 35 PCD13/39 3 203~210
3b PCD13/39 16 223~238
36 PCD14/39 26 168~183
37 PCD22/39 12 39~100
37 PCDI2/39 14 51~ 64
37 PCD22/39 12 106~117
38 PCD13/30 13 263~2175
33 PCD20/29 24 34~107
39 PCD14/39 29 73~101
40 PCh14/39 29 43~ Tl
4} PCD14/39 31 185~-215
42 FCD19/39 29 184~212
NE 47-12 43 PCD18/39 29 49~ 17
NE 47-16 44 PCD17/39 23 233~260
ND 47- 4 45 PCD17/39 30 203~232
Total 476
Grand Total 1,273
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