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1.

" ANNEX - X
PROJECT EVALUATION

GENERAL_

: Thc economlc evaluatlons are made for selectlon of the optimum deve-

lopment gcale’and also for comparison of the high prlorlty prOJecta.' Several
alternatives of development scale are set out for economic comparison, in
terms of {1} dam scale and (2) comb;naLlon of 1rrlqabl¢ area and cropping .
_ intemsity. Economic evaluations are made through calculation of internal

- rate of return (IRR). :

BASIC ASSUMPTION

Evaluation of Economic Factors
The economic evaluations are made on the following assumptions:
(0 Economic prices for agricultural output and input

The .economic prices of. farm products such as rice and mungbeans
and farm inputs are estimated on the basis of projected international
market prices forcasted by IBRD 1n the long term range 1n 1983 constant
u, S Dollar

(2) . ECOnomic oppdftuhity cost of fafm labour

At preseﬂt, a large part of farming works are generally operated
by famlly labour. Seasonal labourers required for the planting and
harvesting of paddy are mainly hired from small and/or tenant farmers
at the rate of ¥50/man-day. The rate of non-laborious works such as

fertilization and threshing is about B40/man-day. The economic oppor-

tunity cost of farm .labour is taken as 80% of current wage rates.

(3} - Econonic appertunity cost of unskilled construction labour

The economic opportunlty cost of unskllled construction labour
is eatlmated at Ba0/man~day, considering the kinds of labour work
required,

(4), Construction éonversion factor (CCF)

ThHe construction conversion factor is taken to be 0.9,

(5} Economic cost

The pfoject cost broadly comprises (1) cost for preparatory
works, (2) construction cost for project facilities including the

contractor's overhead cost, profit and contract tax, (3) cost for



2,

lang vaUlSlthH and compensatlon,,(4) admlnlstraLlon expenses, (5)?
expenses for engineering services; (6) phy51cal contlngen01es and -
(7) price contingencies. These cost es tlmates ‘are made on a flnanelal
basis as given in ANNBX~IX. ALl the: costs except the contractor 5.
profit, contract tax “and price cont1ngenc1e5, ‘are génerally’ Legarded
as net capital cost. The net capital cost is further converted into
the economic project cost by applylng the CCF of . 0.9. .

A In addltLon Lo the above, the cosp For ol falm development 13
included in the economic progect cost. The on= farm development is To
be executed by the farmers thewmselves. : :

(6) Annual operation and maintenance cost (O&M cht)

The 0/M cost is roughly estimated at 2.5% of the'econdﬁic'prqjecﬁ
cost for irrigation facilities and 0.5% for -dam and reservoir,

(7) Project benefits

The project benefits w111 prlmarlly accrue from the 1ncreased
crop productlon due to stable 1rr1gatlor water supplles. these '
penefits are estimated as the difference of the annual net productlon
values under future with and without prOJect conditions (for deétails,
see ANNEX-IV). '

Calculétion of Internal Rate of Return (IRR)
The internal rate of return is calculated.en the following aesﬁmptiOns:

(1) The constructlon ‘periods w11] be seven {7) years 1ncludlnq
two years for detalled design and preparatory works, '

(2) The economic ueeful llfe of the progect will be 50 years,

(3) Only the agrlcultural benefit -is counted in the evaluatlons, ‘and
any indirect or 1ntang1b1e benefits are not taken 1nLo account
in calculation of IRR, '

(4} The Deneflt will lnltlally accrue from rehaleltatlon of ex1st1ng
irrigation facilities in 6th year by 10% of full incremental
benefit and 20% in sevenLh (7th}. year, and after completion ‘of dam
. construction, the annual beneflt will  increase gradually durlng
the build-up period of 5 years from 60% in Sth year. to 100% in’
12th year,

(5) The ecohomic costs and benefilts are used in the eVéluatioh}’and

(6) The prevailing exchaﬁée rate of US$1.00=ﬁ27L0=¥240 is used ‘in

the project cost estimate,



3. . OPTIMIZATION OF DEVELOPMENT SCALE

3.1  'Dém Scale

"~ The Ffollowing three'(3)'alfernative plans’ are studied for selection
of the optimum scale of the proposed dams and reservoirs: '

.&;ﬁernative o Descfiptioq

D-1" Dam and reservoir sufficiently large
~ enough for assuring the supplemental .
irrigation water supply to the existing
irrigation areas for wet season paddy
only, '

D-2 _ Dam and reéservoir sufficiently large
enough for assuring the supplemental
irrigation water supply to the potential
maximum irrigable areas for wet season
paddy only. -

D-3 : Potential maximum scale of dam and
reservoir,

Thé-irrigable areas under the above conditions are estimated through
water balance study. They are summayrized below:

Irrigable Areas

0 Altérw Effective Existing New Total Cropping
an native Storage Intensity
(M) : (ha) (haj (%)
Upper p-1 115 36,800 - 36,800 100
Mae Wong D-2 205 36,800 11,000 47,800 100
: D=3 230 36,800 11,000 47,800% 105 %*
Lower . DAl 115 36,800 ~ 36,800 100
Mae Wong D-2 235 36,800 11,000 47,800 100
' : D-3 ' 350 36,800 11,000 47,800% 115+
Khlong : D=1 25 10,600 - 10,600 100
roc . D-2 45 10,600, 7,300 17,900 . 100
p-3 96 10,600 7,300 17,900% 140+ *
* ‘Potential maximum irrigable_area

. %%, Mung beans are. considered as dry season cropping if water is still
' ‘available after supplemental irrigation for wet season paddy is
sssured to a maximum extent up to the potential maximum areas.



The project costs, beneflts and IRR for the above alternatlves ale

'glveh baelow:

Annual

Construcﬁion . SR
Project ~ Alternative ' . Cost . - Net Beneflt IRR:
' -(106K) ._(1o6m ()
Upper D-1 1,794.3 308.0 11.8 -
Mae Wong D~2 2,385.0 - 445.7 2129
D-3. 2, 453 4' 461 .3 13.0
Lower p-1 1,521.1 308.0 13.0
Mae Wong p-2 1,984.6 445 .7 14.4
-3 1,989;0 492.,4 15.2
Khlong -1 863.7 79.2 6.5
rho Dp-2 1,247, 170.6 9.5
D-3 1,271.4 217.2 11.5

- The above economic comparlson 1nd1catea that the 1arger dam Scale
makes the economic viability higher. C0n51der1ng the . above’ result and the
basic concept for development that the endowed water resources should be
fully exploited, the alternatlve p-3 would be selected.

3.2 Irrigable Area and Cropping Intehsity

Two (2} alternatlves are con51dered undex the condltlon that dam and
reserv01r are maximized (alternatlve D- 3) :

Alternative Description
I-1 Supplemental: irtigation water supply:to
the exlstlng 1rrlgat10n areas w1th max imuam
cropplng 1nten51ty : :
1-2 ' Supplemental 1rrlgat16n water supply.to

. the potential maximum irrigable area
~with minimum cropping -intensity -

The 1rrlgable areas and cropplng 1nten51ty under the above alterw

natives are as follows:
Alternative I-1.. Alternatlve T 2 _
Fxisting irrigatidh area Potential max. 1rr1gable arca
‘Irrigation Cropping* - Irrigation - Cropping*
Project . area intensity. area. . .. intensity
_ (ha) (%) ' (ha) = - (%)
‘Upper Mae Wong 36,800 130 _ 47,800 105
Lower Maeé Wong 36,800 140 1 .47,800° 115
Khlong pho 10,600 190 17,900 ':_ 140

1 Mung beans are con31dered as dry season cropplng if water is still
available after supplemental 1rr1gatlon for wet season paddy.
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The r@sultg of economlc comparlson for the above alLernatlves are
.summarlzed as follows :

construction Annual Net

Projéct. - . Alternative = cost - ~ Bénefit .~ IRR
o _ - N 1o N Y1 S A (%)
Upper- Mae Wong - 2, 025.4 380.0 ' 13.0
o S X2 ;e 2,453.7 - 461.,3 -13.0
Lower Mae wOng I-1 1,565.7 403,9 15.4
1-2 1,989.0 4924 15.2
Khlong:Pho . T-1, 9%3.6 141.4 10.3
= 1.2 1,271.4 217.2 11.5

No 51gn1flcant dlfference is recognlded partlcularly for the cases
of Upper and Lower Mae Wong dams, between ' alternative I-1 and I-2. . Such
being. the 51tuatlon, the bagic concEpL for development that the endowed
langd and water resources should be fully utilized with a particular emphasis
‘on improvement of present income disparity, should again considered for
selection of better alternatives. With this in view, the alternative I1-2
would be selected. :

The proposed development plan selected through the alternatlve studies
would be, in conclus;on the potentlal maximum scale of dam and reservoir
' coupled with the potentlal maximum irrigation development in area.



4, PRELIMINARY ECONOMIC EVALUATION FOR HIGH PRIORITY PROJECTS

4,1 High priority Projects

The proposed development scale of the hlgh prlOrILy prOjectS 15 deter~
mined through the alternative studies as follows:

Item' : Unit

1. .Dam & Reservolir .

. Effective Storage MCM

a

b. Reservolr Area km?
¢. Pbam Height _ m
d. Crest Length m
e. Embankment ' : MCM

2, Irrigation

a. Without Project .

- irrigated _ ha
- semi-irrigated } ha
- rainfed ’ ha

{Total) _ - ha

b. With project

-~ irrigated ' ha
~ cropping intensity %

Mae Wong

Upper Lower Khlong Pho
230 350 96
119.5 68.0 32.0

62.0 38.1 20.9

780.0 240.0 1,555.0

3.40 . 0.38 0,74

23,600 23,600 8,900

13,200 13,200 1,700
11,000, 11,000 7,300
- (47,800) ° (47,800)" (17,900)
47,800 47,800 17,900
105 115 140

4,2  Preliminary Economic Evaluation

4.2.1 Economic costs

The economic project costs and theirzannual disbursement for thé high
priority projects are estimated as follows:

_Mae Wong . L
Upper Lower _ Khlong-pho
(108g) (10Cg) (10%§).

- 55.8 41,2 26,9
112.6 160.5 120.0
85.5 3054 112.1
404.0 292.0 163.9
7251 4648 - 371.2
725.1 464.8 342.3
345.6 260 3 135'0
2,453.7 1i989 0 1,271.4




A
4,2.2 . Annual ‘operation .and maintenance costs

The eédnomic3d&M cosks are estimated on the basis of the project
costs as shown below:

_ Mae Wong o

Year . - Upper _ Lower. Khlong Pho

S (1088) - (LO®E) ~ (10%B)
6th year ... 10.0 10.0 5.0
'7th_year : 20,0 20.0 o 10.0
8th year _ 27.0 24.0 13.0
50th year 27.0 ~ 24.0 13.0
Total 1,191.0 1,062.0 574.0

4,2.3 project benefits

The projéct benefits will.gradually increase vear by year as follows:

" Mae Wong

Yéar Upper Lower " Knlong Pho
(10%8) (10%¥) - = (10%§)
 6th year 46 .1 46,1 21.7
7th year 92.3 - 92.3 43.4
8th year 276.8 295.4 . 130.3
9th year _ 322.9 344.7 152.0
10th year 369.0 393.4 173.8
11th year 415.2 443.2 195.5
12th year : 461.3 492.4 217.2
50th year . . 461.3 o 492.4 217.2
Total 15,513.0 20,818.7 9,187.5




4.2.4 Evaluation
(1) Internal rate“of_retﬁrni(IRR)'

Using the costs and beneflt cstlmated 1n the above, the 1ntLr—_
nal rate of return (lRR) are caluulated for each project.

The galculated results are'as_sh0wn,below:

project : IRR {%)
Upper Mae Wong "5"13;0
Lower Mae Wong - 15.2

Khlong Pho 11:5

{23} Sensitivity analysis

in order to éValdaLe'furﬁherzéhe soundness of the projects under
the possiblie changes in-the economlc assumptions, the sens1t1vxty
analysis is made for. the follow1ng four (4) cases; . :

(a) Case-1 10% cost increase and_benefit aS-schedule,_
(bi Case-2  20% cost increase and.bEDefit a5 SChadﬁle,

(c) case-3  10% benefit decrease and cost as schedule,_énd
() case-4 10g benefit decrease and 20% cost lncrease}

The following shows the_resultg of senéitivity analysis::'

. IRR

Uppeyr - Lower : :
Case Mae Wong Mae Wong ¥hiong Pho
(2] T BN TY
case~1 12,1 14.2 0 10.7
Case-2 11.2 13.3 10.0
Case-3 1.8 . 13.3 - 10.4
case-4 - 10.2 122 8.9

 From the above calculated results, it can be said that both of
the Upper and Lower Mae Wong Projects will be gtill economically
viable even in the worst case and on the other, Lhe Khlong Pho Progect
will become questlonable in economic fea51b111ty : :

The sen51t1v1ty analysls is also made for uncertalnty in’ number
of household in the prospective reservoir 'area. Although the official
report indicates that there are 40 households living in the Upper ‘Mae
Wong reservoir area, 520 in the Tower Mae Wong .and 365 in the ‘Khiong
Pho, it is generally belleved that more number of households are



actually llVlng in ‘thé re,pectlve re301V01r areas, partlcularly in

" the lower-Mae: -Wong-and’ Khlonq pho - reservolr areas. " 'Phe’ GCOnOmlC eva-
luations mentioned above were made on the assunption that the official
_report glves collecL number of. householde o If the actual numbel of .
"households is’ different from the official report the TRR will be
m;changed _ The interview w1th the farmers 1nd1cates that about 2, 500
-households are llVlng in the Lower Mae Wong area and about 2,000 in
the Khlong Pho. area.. . Number of household in the Upper Mae Wong area
'1s ‘not SJgnlflcant, ranglnq from 40 to 80,

] The follow1ng £1gure shows the results of sen51t1V1ty analysis
for number of households in the "reservoir areas. The economic
viability of the Lower Mae Wwong and Khlong Pho projects will
drastically decreased: w1th the increased number of household in
the reservoir areas, " In case of the Lower Mae Wong . proaect the IRR
-value will become same as. or even lower Lhan that of the Uppel Mae
Wong prOJect if more. than 1,600 households. live in ‘the reservoir area.
The economic feasibility of the Khlong Pho project would be
guéestionable if the number of household reported by the local people
_was collect. :
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' 5.xfJsocio%ECONOMic3iMPACTs

_ L Ing add:tlon Lo the dlrect progect beneflts counted in the economic
1evaluatlon, vallous secondary and tntanqlble béenefits. and/or favourable
‘goOCio- economlc 1mpacLs are expected from the lmplementatlon of the proiect.
The major socio- economlc 1mpacts are deocrlbed hereunder.

(l)._P0551b111ty of hydropower generation

‘ The proposed storage dams, espccxally for the Upper Mae Wan dam,.

: prov1de a 90551b111ty of: hydropower development ' Accordlng £o the

prellmlnary study res ults, about 13, 700 MWH of annual every. output w1l1

be: produced with an 1neta11ed capacity of 5,000 LW at the. Upper Mde
'Wong dam: The hydropower development potentlal for the Lower Mae Wong
“and Khlong Pho dams is- rather small compared ‘with the Upper Mae' Wong

- dam, the annual energy- outputs’ estlmated for these:dams are about

5,300 MWH for Lower Mae Wong dam and 600 MWH for Khlong Pho dam.

2y Increase of potentlal'flsh productlon'

After creatlon of the reserv01rs, the potentlal flsh productlon
~will be ‘increased: to a great extent, and it would be made p0351ble for
the farmers to manage Stable aquaculture ‘of valuable fishes. This
p0551b111ty w1ll be studied during the next etage of the feasibility
study. : .

{(3) Ebreign exchange earning

- - After completion of the projects, significant increase in crop
_productlon is expected. With the increased production,. the marketable
surplus of paddy and. mung beans will also be increased. The estimated
marketable surplus would be:

'Surplus C : Mae Wong

- for export A - Upper Lower - Khlong Pho
T Aton) {ton) {ton)
“a. Paddy : lll,OOQ 111,000 44!000
b. Mung Beans 1,400 . 4,300 - 4,300

These surplue'would increase the ‘annual amount of exports, -
'reeulting_in'the foreign exchange earning equivalent to around 1,072
million Bahts per annum for Upper Mae Wong, 1,109 million Bahts for
Lower Mae'Wonq and 47l'million Bahts for Khlong Pho project.

(4} Increase of employment opportunlty

. Employment opporfunlty to - the local people will be 1ncreased by -
the'prOJect implementation, and a favourable 1mpact will be given Lo
- the national economy. Furthermore, the employee w1ll pe aple to gain
) mere'experience, technical know-how, sklllfulness in the various
working fields. These accumulations would be applled to the future
development in the reglon



(5) ImproVement of local Efahspbrtatibn

Thc local transportatlon w1ll ‘be 1mproved much by the constructlon'
of the operatlon and maintenance- yoad along the’ 1rrlqatlon canals.’ ’
The expanded road syatem will not only enhance: the economic. act1v1ty
in and around the project area but also contrlbute to 1nter reglonal'
accessibility and communlcatlon : :

{(G) Mittigation of'flodd;damages :
Flood control is not con51dered prlmaly ‘in the progects. However,

incidental flood control could be: reallzed to some éxtent by the
operation of reservoirs, espec1ally 1n eary part of the wet season.
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ANNEX ¥I

 ENVIRONMENTAL CONSIDERATTONS

1., NEB GUIDELINE FOR ENVIRONMENTAL ASSESSMENT

_ NEB (Natlonal Envxronmental Board) publlshed a manual on
'"Guldellnes for Preparatlon of Environmental - Impact Evaluations™ to .
-protect envxronments From developments in Thailand -in 1979. The manual
Vlncludes general gULGellnes for all kinds of development and 17 sup-
plementary Quldellnee for each kind of developmente.

The manual asks the devclopment agencles to prepare an IEE report
(Initial’ Envxronmental Examination) at first stage and to present it to
'NEB. If NEB judges no major impacts noxr any further study are necessary,
IEE will usually be the only environmental. ana1y51s. If the IEE indi-
cates a follow- ~up study is necessary, then . an EIS (EnVLronmental Impact
Study) is to be prepared al next staqe

There are 32 1tems 1n total to be studled for the development of
dams/reservolrs._ They are cla551f1ed 1nt0 four categorles, i.e.
physical resources,: ecologlcal resources, human use values and quallty
of life values (see Table XI-1). This guideline for dams/reservoirs
is also applicable to the irrigation and hydroelectric sub-projects.

The Ministry: for Science, Technology and Energy has defined the magni-
tude of dams/reservoirs, for which environmental assessment is required,
in its Ministrial -Regulation determined in September, 1981. They are
as follows: '

‘Effective Storage: More than 100 MCM, or

Reservoir,Aree in- More than 15 sqg.km, or
its High Water Level: : :

- frrigation Area: More than 128 sqg.km
’ (80,000 rais).

According to these criteria, it is necessary for. any one of
the high priority projects to undertake environmental assessments in

their development.

Environmental impackts and countermeasures are'studied for all

the items required in the said guideline with the present small knowledge
obtained through the limited time of the pre-feasibility study.

The preliminary assessment on each item of impacts is given in Chapter 2
of this Annex. Other aspects on phy31cal and ecological resources and
-compeneatlon/resettlement are discussed in Chapter 3, 4 and 5. Technical
studies on hydrology, water quality, soils, qeoloqy/selsmology, erosion/
sedlmentatlon, climate, agriculture, power generation, and land use are
presented more in detail in other Annexes.
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2.  PRELIMINARY ASSESMENT ON EN_VIRONMENTAL .IMPAC’I‘S

The ant:clpated environmental impacts affeoted by the projects are
roughly studies with the preésent small knowledqe .obtained through the
limited time of the prenfea51b111ty study.’

2.1 Physical regources .

(1)

(2)

(3)

(4)

By the operatlon of the: proposed dam, “the pattern of river
flow will be. remarkably changed -in the downstream of the dam
site, However, the irrigation water from the dam is once:

'released to the ‘river channel.and taken at the downstream:

diversion weirs. o the. Jirrigation ‘areas. . Thus, it is. expected
that the future river flow will become more steady thab the
present natural river flow and’ contrlbute to maintenance of

river channel flsherles, local nav1gat10n, domestle water
use, ete. “The situation of the present river. water quallty

'lll not be turned worse.

Exp101tatlon of water resources by ‘a’ storage dam and irriga-
tion development will increase the potentlal of groundwater
in the whole basin, partlcularly in ‘the. downstream area of
the Sakae Krang river.  The present observaflon of" ground-
water in the area should ‘be contlnued for future development

B storage dam on a rlver will: chanqe the transportatlon
mechanism of ~sediment, in the river system., -In the upstream
of the -dain,’ sedlment will ‘be trapped in the reservoir -angd .
the channel bed of rivérs flow1ng into the. reservoir w111 be
elevated because of back sand at the edge of the raservoir,
The elevation of riber bed will cause flooding in the riparian
area at the reservoir edge. The compensation of the land to
be damaged will be a posslble solution, - In the dam design,
it is planned that the lands of reservolr rim whose altitude
is lower than the dam crest elevation (2 to 4 m higher than
the full water level) are to be compensated, and the cost
was counted in the project cost.

Qn the contrary, in’ the downstream of the dam Slte, reduction
in sediment supply will cause a- degradatlon of ‘the river bed.

careful consideration will be taken in the design of such
structures as diversion weir and bridge on the downstream

rlver channel of ‘dam 81te.

The proposed pr03ects have been formulated and 6951gned on
the basis of technical assessment on present condition: of
soils ‘and geology in order to minimize the environmental

impacts in future. ‘Sericus impacts are not therefore antici-
pated ' ' :
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2,2 Ecological regources

In general some meacts to fauna and flora are concelvab]e.' It is
however qumte ‘difficult to assess such impacts, because therse have not
- beenany ‘gtudies offauna and flora:in the-relevant viver basins. The
‘areas to be ‘submerged’ by the dams, partlcularly the Lower Mae Wong and .
'Khlong pho, nmostly cohsist of the cultivated lands, sorub and artificial
forests. The reSpect;we reservoir areas of 68 k% and 32 km® for Lower
Mae Wong dam and ¥hlong Pho dam are rather small ag compared with theix
“total catchment areas of 950° ¥ and 394 km R and therefore serious 1mpacts
to ‘fauna and: flora ‘are not anticipated.  On the other, the reservoir area
af the' Upper Mae Wong dam-is mostly covered by artificial and partially
virgin: forests, -and gome. affects to w:ld anlmal wounld be conceivable.
Further. study may be required in this reglon.- Actually, however, the
;antlcipated impacts are negligible 51nce the reservoir area of 19.5 km2
is extremely -small compared with the total catchment area of 612 km?

2.3  Human uée value'

(1) Irrlgatlon w111 improve the . present low 1and product1v1ty and
- increase crop productlon in‘the Sakae.Krang river basin.
' The indreased crop production may accelerate the further
development of agro-indiustries and marketing activities in
the area. -It.will alsoc increase the employment opportunity.,

(2) The dam construction will increase the potential of agua-
culture particularly in the downstream due to improved water
Flow during the dry season, and will also provide a new
'p0581b111ty of sizable aquaculture in the reservoir,

{3} The_proposed gdam will create the pOSs1blllty of hydropower
‘déevelopment., The estimated annual energy outputs are about
13;700 MWH for the Upper Mae Wong, dam, about 5,300 MWH for
the Lower Mae Wong dam and about 600 KWH for the Khlong Pho
dam, - The hydropower generation will contribute to rural
electrification,

{4)  Although the proposed plan does not include flood control in
its purpose, dams will reduce the peak discharges to a some
extent and will mitigate the flood damages to crops and rural
life.

(5) The regulated water flow resultlng from the dam constructlon
will improve the water supplies for domestic uses.
Rehabilitation of the existing canal system will also improve
the situation. New construction of irrigation canals in the
rainfed area will provide the farmers with easy access to
domestic water.
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(6)

(7

The 1nspeotlon roads which will be constructed along the ir-
ritation canals, will enhance the sconomic activities in the
area. The improvement of road network 'will give favourable
1mpacts to socio—-economic aspects of the ‘area.

No s1gn1flcant 1mpaots WJll be antlclpated in other aspeots:
of human use value. : ,

2.4 Quallty of 11fc values

(1)

{(2)

Resettlement problems are con51dered most serlous, partlc—i
ularly for. the Lower Mae Wohy dam and Khlong Pro. dam as their
reservoir areag are ocgcupied by v111agers . As shown.inh ‘Table
XI-2, it is off1c1ally reported that there are 520. households
in Lower. ‘Mae Wong and 365 households in Khlonq Pro area._-

It gseenms, however, that more than those number of households
are living in the reservoir areas.. It is gerierally believed
by the local people that there are about 2,500 households in
Lower Mae Wong and about 2, 000 household.in the’ “‘Khlong pPho
area, A part of these VLllaqers have land ownership called
Sor Tor Kor, which.is subject to compensation,  Moreover thlS,
the resettlement area is not easily found in the vicinity of
proposed reservoir unless ‘the reserved forest area ‘is to be
saorlfloed.

The proposed projects w111 largely contlbute to the improve-
ment of rural economy and ‘also uplift the rural living standard.
The construction of dam and reseIVOlr w1ll prov1&e the rural
communities with new recreation areas. he oultural/hlstorlcal
heritages and anchaeological treasures in the reserv01v areas,
will be checked. '
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3. PHYSICAL, ECOLOGICAL AND OTHER ENVIRONMENTAL CHARACTERISTICS

3.1 Soil Erbéion'

The present condltlon of 5011 erosion in Thalland was investigated
by the Land Development Department, MOAC in 1981. The soil erosion of
study area is discussed on the basis of their anestlgatlon results as
follows: : : :

The following equation was used for estimation of the soil erosion
loss. :

A = RKLSCP
whefe, A: S0il. loss _
' ﬁ:r Rainféll-erosivity index
K: Soil erodibity factor
LS: $Slope factor
. - Vegetation cover féctbr
P: EroSion control practice factor

In calculation of soil loss, followxng values of the vegetatlon
cover factor were employed

L. Forest: 0.001
2. Rubber Plantation of Fruit Orchard: 0.01
3. Rice: 0.65
4, Maize and Cottoﬁ: 0.06
| 5. Sorgum: 0.65
6. Cassava! 0.60
7. Pineapple: 0.50
8.-._Sugar Cane: 0.40

The dlstrlbutlcn of erosion rate thus calculated is shown in
Fig, XI 1. The encroached upland has highest’ erosion rate, from 20
to 966 t/rai/yr (from 7,800 to 377, ooo m3/km?/yr sediment using the
apparent specific weight of 1,6 g/cm The middle part of the Mae Wong
River has moderate erosion rate {(from 5 to 20 t/ral/yr from 2,000 to
7,800 m /km /yr). The eastern part of the study area, which is located
in the downstream of alluvial plain, bhas very slight or slight erosion
rate (from 0.0l to 5 t/rai/yr; from 4 to 2,000 ma/km /yr).
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3.2 Fish

Speciles. of floheS ware 1nvest1gated by 1nterv1ews to local farmers
guestionnaire were limited only Lo common spe01es because of language
barrier. These. data COllGCLlOn were made during- October and. Novenber;
1984, Tlocatilons of data collection are shown in Fig. XI-2. .

Catfish, snake fiéh, tdrtoise,'shrimp'and crab are fouhdfin_every
place. Eel and shell are found at most places. Goby, crawfish,_and‘_
loarch are not found at most places (Pable XI-3), ' '

Fishes are ‘taken by nets, hooks; or traps by farmers in all water
surfaces such as rivers, streams canals, ponds, ~and reserVOLrs fOr
farmers' major protein. food, -as shown  in Fig. Xr-3. Ppart-C-is a -
picture showing that two young children. are uslng their net in a small
muddy pond near Huai Rang bam site in Fig. ¥I-3. Part A -and B are
plctures show1ng scenes- of Bangkok’s famous Sunday Market selllng
catfishes, gobies, wild pigs, frogs,'snakes, and birds.

3.3 Wildlife

Frog, snake, vabbit, and birds are identified at every place
(Table XI-4). Monkey and wild pig tend to be found in the upland or
mountain and not in the lower plains. One farmer told that there are
barking deers, elephants, wild buffalos, tigers, peacocks, cobras and
others are found in the mountaneous area of Huai Rang reservoirs.

3.4 Forests

Forests of the study area are, in general, found within the
forest veserves of Forestry Department, MOAC, The distribution of
forest reserves is shown in Fig. XI-4 {source: Forestry Department,
MOAC) . Western part of the study area and some monadonocks are
designated as forest reserves, - '

The proposed reservoir/dam sites are included in the forest
reserves except Huai Rang. A wildlife conservation area (Hual Ka
Kaeng) exists west of Thap Salao River. Major part -of the Thap Salao
River is not 1ncluded in the forest reserve.

These forest resérVés havé'been encroached: by Ffarmers for logging
and cultivation, espe01ally in the lower part such as alluvial and
diluvial plains where the slope is small and cultivation is p0551ble
In case of Mae Wong - Mae Poén Forest- Reserve, cultivated -land were
found as shown: in Fig XI- ~5 (A). But in the upstream areas, dense
natural tropical forests were also found as-showniin Fig. XI-5 {(B).
Using the areal photos and landsat images, Forestry Department investi-
gated the area of encroachment in the Mae Wong - Mae Poen Forest
Reserves (Fig. XI~6)., The 1nve3t1gat10n estimated that the encroached
area increased from 7% of total reserve area in 1963 to 43% in 1983
(Table XI~19). This forest was proclamed to be a forest reserve in
1958 {Ministrial Proclamation No. 12},
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The depletlon of forest area should be Clarlfled and its in-
fluence on the environment should be studied. Severe restrictions
should be employed for the illegal encroachment.

3.5 People‘s Living Coﬁdition

. Soclo-economlc characterlstlos of the area are studied on the
- basis of data COllcCtEd by 1nterv1eWa to local people - The collected
data .are given in Table XI-5. In all: the proposed dams, Buddism is
the only- rellglon. Although many speoles of cultivation are found such
as' rice, cormn, sugar cane, beans, peanut, cassava, sorguam, banana and
jute, -rice is not usually found in upland terrain.. Speciés of live-
stocks are cow, water buffalo,. plg, chicken, duck, ete. Ethnically
speaking,’ most ‘people living in-the proposed reservoir/dam sites are
Thalis except Kalians in Khun Kaew or Huai Rang. In the Mae tae Tambon,
the exxstence of hill- tribesmen is reported in off1c1al data. Taboos
are not found 1n any area. - p

Drlnklng water is supplled by stream, well, pond, and rain.
Detalled ‘numbers of households, population, . schools, ete. for Lower
Mae Wong by official data are shown in Table XI-6. Vlllage SLat]SthS
of ‘two (2) Bans in. Tambon Khok Kwai, Amphoe Ban Rai are shown in
Table X¥-7.
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4,  RESETTLEMENT AND COMPENSATION
4.1 Basic Principle and General Procedure

4.1.1 Basic principle

properties subject to compensatlon are divided 1nto two categorles-
(1) land and {2) movable propertles (sea: Table XI~8} JIn'case of
reservolir/dam CODatIUCthHS, RID compenqates those who have land owner-—
ships in the rese1v01r'area “hy glVlng thém' another lands for their reset-
tlement. - There are four types ‘of" legal land ownerehlp, (1) Title Deed,
(2) Pre-Registered ‘itle Deed; :(3) Nor Sor 3 and- (4) Sor Kor 'l and two
types of habltual land ownershlp,_(S) "Sor Tor Koxr and (6) Por Bor Tor: 5
(sece Table XI-9). = RID usually compeneates those who have. Pitel Deed,
Pre-Registered Title Deed, Nor'Sor 3, Sor Kor 1, .and Sor Tor.Kof. For
those who have por Bor Tor 5- RID does not compensate for. land.-

RID always compensates those who live in the reserv01r/dam area for
their movable ({(if not uneconomlcal) properties even. if they do not have
formal 1and ownershlps,'_Movable propertles ‘include houses, frults tree,
woods, crops, wells, etc. Compensation is done by diving them the’
relocation cost. If it is uneconomical to move the propertles such as
big banana trees, cash for compensation is paid to the owner.  RID-
also compensates public facilities and other agencies' land. Public
facilities include schools, temples, roads, bridges, power lines, govern-—
ment officies, etc. ' o ' :

4,1.2 General proceudre
General compensation procedure is as follows:
(a) Marking of compensation area of dam/reservoir,

() Measurement of each applicant's plot,

() Investlgatlon on and documentatlon of the area and land
ownership

(d) Establishment of Committee of Purchasing and Price Setfing,
organizaed by MOAC and Ministry of Interior and Cooperatives.

(e) Preparation of resettlement area, and
(f) Evacuation of properties'by'the dassistance of RID.

Three criteria are considered to decide the compensation price.
They. are local environment, ‘local land tax, . and up-to-date market:price.
When Sor Tor Kor is found w1th1n the area, RID will, at’ flrst contact
the agency concerned such as Foresty Department, ‘and - the negotlatlon
begins for compensation with the evacuees. Although compensatlon for
land is not paied for those who have Por Bor Tor 5, they are given from
B600/rai (Narth-Eastern) to 31 lOO/ral (Central) . Compensation for
movable properties is also paid. '
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. Theh~the'rgsisdénts do not congent to the evacuation, RID can ask
For the use of Confiscate Law., RID can expropriate the land and evacu-
ate Lhe movable proPertles at their own COut.

:4;2 'InVentory of Propérties

Inventory of ‘properties were 1nvestlgated by two methods, (1)
collection of official data at provincial and district offices and (2)
interviews to local people guch as heads of villages.: These data col-
lection were made during October and November, 1984.

The 1nventory for compensatlon and related data collected are
shwon in (Table XI- 10 to XI 14) :

“he- major 1nventory are shOWn in Table XI -2 for flve reservoir/
dams. [The number of households by official data are about 4 times
greater than those by interview data. Those dams whic¢h have more house-
holds by official data, also have more households by the interview data.
Lower Mae Wong area has the largest number of households, 520, and Upperx
Maé. Weng area has the least number of households, 40, according to
official data.  The real inventory seems to be equal to or greater than
the offig¢ial data, because all the people in the area are illegal en-
croachers of the Forestry Department s land and newcomers are still
increasing. :

4.3 Unit Price for Relocation

4.3.1 House

According to the interview to local people, selling prices of
present houses varied widely from E5,000 to ¥1,000,000 per house, averag-
ing B30,000/house.. The general tendency is that remoter the location is,
poorer the ¢uality and size of the house is. 1In the center of Ban Taling
Sun in Lower Mae WOng, a big marcket owner boosted his building as
El, 000,000.

In case of Thap Salao Pr03ect RID made a detailed 1nvest1gatlon
of_relocatlon cost for structures (houses). Relocation cost is the sum
of costs for decomposition, transportation to resettlement area, re-
construction and campensation for deterioration of house materials.

It is not a cost for building a new house. The investigation result by
the Commlttee of Purchasing and Price Setting, are about ¥15.1 million
as shown in Table XI-15 for the 314 households. The permanent, semi-
permanent, and temporary houses' relocation cost are ¥81,300, 40,000,
and ®29,400, respectively (1983 price). Pictures and characteristics of
semi-permanent and temporary houses are shown in Figs. X1-7 and XI-8.
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4.3.2 Vegetation

In case of the Thap Salao Prqjegt,_ﬁhe_compeﬁsatibn‘cost for .
vegetation was decided as shown in Table XI~16. In case of. grown-up
panana trees, as it is uneconomical to wove, if not “impossible, E30/tree
is 'paid and Fl5/tree is paid for inmature trees.. For rice, Bl,200/rai
is paid, but no money was paid if it is possible to harvest after some
days before the construction, even if evaduation has already started.

4.3.3 Total cost:

C N

© In case of the Thap Salao. Reservoir/Dam Project, the total cost
comprising the compensationzcost for vegetatign, relocation of structures,
relocation of public facilities, survey and management cost, and contin-
gency cost are shown in Table . XI-17. -The evacuation includes 314 house-
holds, one school, and one tempie. ' -

Major Part of the compensétioh:(BO $). is paid fbrireloéation of
structures (private houses). If total compensation is divided by the
number of households, the unit cost is as follows; - :

E19,020,650

= B60,575/hduseﬁold '
314 ’
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5, RESETTLEMENT PROGRAM

The resettlement program ‘of the Thap Salac Dam Reservoir Project
is rev1ewed. . prellmlnary propoaal for the resettlement program is
tthen presented hereunder kbased on the results of field surveys and
'1nterv1ews to related agenCles and references.

5.1 Résettlemént Prdgrénﬂfor'rhap salao Dam/RéservoirzProject

In case of Thap Salao Project, the forest reserve area which
locates about 10 km away from dam site, is selected for’ the resettle-
ment area. In the area,  there are already 1llegal encroachers of 152
households. ~As a result, two groups are involved in this resettlement
program, 162 households from' reserv01r/dam site and pre~eXLst1ng 152
_households w1th1n the resettlement area.

-_E To carry out the resettlement program, Lhree subcommlttees are
organized. "They are land allocation commlttee, compensation committee,
and evacuatlon committee. The land plot prepdratlon involves measure-

" ment and landmarklng, forest clearlnq and land leveling, draw lots for
allocation, temporary watéer ‘supply, main: pipe line, sedimentation tank,
water distribution system, roads, headquarter, temple, school pavillion,
ete. Compensation’ involves property investigation, problem judgement,
budget preparation, publlc relation, dompensation, etc. ~Relocation
involves subsistance fund issuance and resettlement operation.

Occupation training involves delivery of seeds, preparation of temporary
officers, delivery of fertilizer, preparation of training documents, etc.

Total budget of the resettlement program was about 91 ME at 1983
price and the program spans over 7 years.

5.2 Problems in Resettlement Program

5.2.1 Follow-up investigation of evacuees

It is necessary to confirm the validity of the BID's policies. of
conventional resettlement programs. One of the methods for confirmation
is to make a follow-up investigation of evacuees from exsiting reservoirs.
The minimum reguirement forx the resettlement is that resettlers will
share in the benefits of the project and be at least, as well off as
for without project conditions. If the program fails, another forest
encroachment may be initiated by the resettlers. Following three items

" should be investigated.

{1) Percentage of originél resettlers

percentage of original resettlers to the present population
in the resettlement areas should be investigated.
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{2) Annual income of resettlers

Annual income of resettlers who recieved about 10 raig

(1.6 ha) for cultivation, which is the cabinet's resolution on
provision of land for evacuated people in lrrlgatlon prOJect ‘.
areas as-of 1977, Fleld SUrvey- of the present study showq that
most farmers cultlvates ‘more than 30 rais. It iis also’ reported
that careful use of irrigation water, appropriate use of certified
seeds and fertilizer are neceseary for 13 rais (2 ha) of upland to
produce E14,400 of annual -income.

(3) 'Motive of.leaviﬁg.resettlemeht areaj-'

Reason or’ motlve for evacuees leav1ng the resettlement
area should be studied. Post evacuees from. Nam Pong ReserVOlr,
Northeast, were found in Ban Noen Somboon near the dam Slte of
Khlong Pho area. in the present study. They may be fortune hunterq
traveling from one wildness to another seeking for 1llegal income
and compensation, or they may be dropouts of the resettlement

5.2.2. Resettlement program of Uthai Thani province
Uthai Thani Province has a land reform'program‘ofnéoo 000 rais

{32,000 ha) which indicates a possibility of accepting evacuees from
the prospective reservoir areas. - This should be carefully studied.

6. RECOMMENﬁATIONS FOR FURTHER STUDY

Environmental assessment is a time and money-consuming task. To
avoid unnecessary or duplicate. study, it is;. at present, very important
for RID to examine the NEB's manual and contact HEB to negotiate what
kind of assessment is needed for the present study. o '
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. Table XI-2 INVENTORY OF COMPENSATION FOR EACH RESERVOIR

Land

No, Reserv§1r _Household "Ownership thOOl, Temple

1 Upper Mae Wong 40 (Sor Tor be) 0 .0
: ~(80) ' {0) - (1)
2 Lower Mae Wong 520 Sor Tor -Kor 8 5.
(2,460} ’ _ , _(11) (13)
3 Khlong Pho 365 Sor Tor.Kor ' . 3 4
(1,967) (+) (+)

4 © Huai Rang 218 (Por Bor Tor 5) _
' ' (930) ' {(+) (+)
5 ¥hun Kaew 105 _ {Por Bor Tor 5} 1 0]
(83) : _ : (+) (0)

* Data in parethesis were given by local people's interviews.
Other data are official data by responsible agencies.

(+) means more than 1.
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Table XI-6 OFFICIAL DATA OF PEOPLE AND HOUSEHOLD . .

IN LOWER MAE WONG

Drainage: Village (Ban) Household ?oﬁulation School Temple  Medical
Basin : ' Facility
Pran Ngoén 15 50
Mae Taling Sung 120 700
Wong Noi Grup . 25 105 3 3 W
Hin Dad GRUP 25 95
Pan Na La Kor '
Pand Sud - } 70 350 -
Pang Sarn | 65 - 400
Mae Le Khlong Sai ' 30 200 1 1
Pi Chit ' 30 ¢ 120 i
Neong Mai 30 150 1
. Sub Ma Pramng 50 - 200 1 1
Fa Tang S
Pung Kanoon 20 30 . o !
Yod Huai Kaew 10 50
Nor Nung : : .
Nor Sam 30 120
Total 520 2,630 8 5 1

Source : Lat Yao District Office, Nakhon Sawan
( Survey period,November,1984 )
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Table XT-7

VILLAGE STATISTICS (1/2)

BAN THONG HANG
“Data Year - 1984
“Province (Changwat) Uthai Thand
District (Ampho) Ban Ral
Sub=District. (Tambon) Khok Kwal
Village (Ban) Thong Hang
Famlly 99
] Male 335
Population_ Female 312
Total 645
 Village Area rai 1,500
ha
Public Area rai 75
_ ' _ ha
Distance from District Office km 35

Number of Poor Family ' -
Recreation Area _ ;-

Mr, 3eri Khlong Hang
Mr,Jong Prong Gae Pong
Mrs.Lar Gae Pong

Mr. Yang Poo Kao Man

Head of Village
Others

'Respécted Pérson |
(Leadership)

Well
Roads to village; between
Khlong Wai - Poomen

People's Need

Earth Road ' -

. Laterite Road 1 road

Road. Asphalt Road -
Concrete Road -

Ox/Cow . -

~Water Buffalo 20

Livestock Duck : 30
Chicken 500

Pig 150

- Hand~-dug DeepIWell -
Well Hand-dug Shallow Well 1
Machine-dug Deep Well -

Temple 3

Public Facility
_ _ School

Data source ; Ban Ral District Office, Uthal Thani Province
(Original is written in Thai.)}
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VILLAGE STATISTICS (2/2) BAN LAWA . °

Table XI-7
Data Year o h}.198H u..
Province (Changwat) "~ Uthai Thani
District - (Ampho) : ; Hue Kot =
Sub-District. (Tambon ) : - Khok Kwai
Village (Ban) .- o Lawa '
| Family i 197
s Male . . hov
Population Fema le s
Total .- 909
Village Area val 13,050
ha, :
Public Area rai -
S : ha - - .
Digstance from District Office km 62
Number of Poor Famlly
Recreation' Area
Respected Person Head of Village' " Mr.Sﬁmfhéy_Arsa.'
~ {Leadership) Others o
People's Need Road between Lawa & Poome
Power Line -
Pond for Domestic Use
_ Eafthfﬁdad .._ -
Laterite Road @ -
Hoad Asphalt Road -
Concrete Road : -
Ox/-Cow"_. | ' Y
Water Buffalo _ s
Livestock Puck ' 25
Chicken ' 2,955
Pig ' 10
Hand-dug Deep Well
Well Hand-dug Shallow. Well 2

~Machine-dug Peep Well

Public Facility

Temple
School

Data source ; Ban Rai District Office, Uthal Thani Province

(Orlginal 18 written in Thai)
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Table XI-8

PROPERTIES SUBJECT TO COMPENSATION

Category

Condition Method
Land Land Ownership Giving a resettlement area
Movable . (House If movable, the relocation
Properties|Fruit None cost is paid such as a
. {Tree house, : '
Crop If not movable, compensation
Well money is paild such as big

banana trees,

Source: Land Ownership Sub-Division, Law and Land Division,

RID
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Table XI-10 PROPERTIES SUBJECT TO COMPENSATION ( 1)

(1/5) Upper Mae Wong Dam

—————

R Data Source L : ¥ _
Ttem™ “““hmmnahh*___qq - 0Offical Data . Interview Data
Date of Survey Nov, 7, 1984 Nov. 6, 1984
Data,Year S _ 1984 1984
ﬁPergon ' Status | D%g%r%gg 8££%S$£t0f Head of Ban Taling Sun
in Charge  Name (age) Mr, Watana Mr. Rum { 50 )
Prpvince.(Changwat) ' 'Ngﬁﬁgghggéggf Kamphgeng Phet
Disﬁrict (Amphoe) Lat Yao, Khlong Khlung
Number of Villiages (Bans) _ _ 3
Number of.Households 40 80
Price of House, Baht
'Population 300 480
Area_of_Cultivated.Land, rai 11,000
Number of School 0
Number of Temple ; i
Numbex of Medical Facilities
Number of Factories {mills) 0
Legal Land OWnership | iy _ Sor Tor Kovx
Names of Villages (Bans) - Huai Wao

: Sob Kob

Muant Sambung

*  Suyrvey is limited
te Huai Wao
vicinity,

XT-24



Table XI-11

PROPERTTES SUBJECT TO COMPENSATION ( 2 )

Lower Mae Wong Dam

T Data Source

\—.—\\ﬂ_

Offical Data

@/s)

———a

Iﬁterview Data

Date of Survey
Data Year
Person Status

in Charge Name (age)
Province (Changwat)

District (Amphoe)

Number of Villiages (Bans)
Number of Households
Price'offHouse, Baht
Population

Area of Cuitivatéd.Land,.rai
Number of School

Number of Temple

Number of Medical Facilities
Number of Factories (mills)
Legai Land OwnérShip

Names of Villages (Bans)

Nov. 7, 1984
1984

District officer of -
Lat Yao District

“Mr. Watana
Lertdhamtavi
Nakhon Sawan

~Lat Yao
16
520

2,630
50,000
8
5
1

Sor Tor Kor

Pran Ngoen
Taling Sung
Noi Grup. -
Hin Dad Group
Pan Na La Kor
Pand. Sud

Pang Sarn
Khlong Sai

Pi Chit

Nong Mai

Sub Ma Prang
Fa Tang

Pung Kanoon
Yod Huai Kaew
Nor Nung

Nor Sam -

1984

-Kamﬁhaeng-Phét

20,000

11
13

- Sor Tor Kor -

Taling Sung, LY

0ct?24,1N0v.63 1984

Head of Ban Taling Sun

Mr. Rum - ( 50 )

Khlpﬁg=Kh1uﬁg
more than 4

2,460

13,000 - 18,000

2

Mo Som Boon, ‘KK
Nong Pong, KK
Kokaew, KK
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Table XI-12 - PROPERTIES. SUBJECT TO COM?ENSATION (3

_ (3/5) Khiong_Pho _ Damr
_ Data Source . o
Item _ . Offical Data Interview Data
_DatefofESurvéy. ' 'Nov.:7, 1984 Nov. .7, 1984
Data Year = 1984 | 1984
Person - Status - _ District officer of Deputy Head of Ban Mahnai
TR : : Lat Yao District
in Charge  Name (age) Mr, Watana Mr. Boonsri Ponaka ( 50 )
T " Lertdhamtavi
Province (Changwat) Nakhon Sawan
District (Amphoe) Lat Yao
'Number of Villiages (Bans) 6 ' 9
Nuimber of Households 365 1,967
‘Price of House, Baht 8,000 - 10,000
Population o 1,475 _
Area of Cultivated Land, rai 15,000 30 /household
Number of School 3 more than 1
‘Number of Temple 4 ' more than 1
Number of Medical Facilities 1 more than 1
Number of Factories (mills) N more than 11
Legal Land Ownership Sor Tor Kor .+ Sor Tor Kor
Names of Villages (Bans) Pang Sak- - . (30) ‘Noen Somboon (250)
: Kao Mae Ka See(100). Khlong Pho PatanaE100)
Tha Na Kood (50) Hhong Pawatai 100)
Pana Swan (120) Khlong Pho _ (200}
Pak Don (25) Panaswan {300)
Pang Shai (40) Mahnai (667)
( ) Household Tamagood (200)
Survey is limited Hnong Mai (100)
to Khlong Pho Pang Wail (50)

stream,
: ( ) Household
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Table XI-13 PROPERTTES SUBJECT TO COMPENSATION ( 4 ).

(4/5) Huai Rang

Data Source

Item Offical Data ﬁ Intefﬁiéw.Data
Date of Survey ~ Nov. 9, 1984 Nov. 8, 1984
Data Year 1984 1984 - .
Person , Status : Deputy Chief of the Wife of Head of Ban -
) N , : Lan Sak District Sam s1p :
in Charge Name (age) _ . Mrs. Yoopin Butama { 20 ) &
Province (Changwat)} Uthai Thani '
District (Amphoe)' -Lan Sak
Number -of Villiages (Bans) _ 7
Number of Households 218 : 930
Price of House, Baht’
Population
Area of Cultivated. Land, rai
Number of School : more than 1.
Number of Teémple more than 2
Number of Medical Facilities
Number of Factories (mills) o
Legal Land Ownership- ' Por Bo? . Tor 5
Names of Villages (Bans) Pang Kwail (l6-; Pang Kwai. - :(250)-
' Sao Thong (=% Sao . Thong (30)
Pong Sam Sip ( * )  Sam Sip: . : (300)
Pong Ma Kaa (44) Pong Ma Kaa (180)
Chum Ta Klee { *¥ ) Shoom Taklee (20)
o Pa Fa - (30)
Sab Pa Kang ( * ) Sab Pa Kang (120)
* Total 158 ( ) Household
{( ); Tax Paying

Housgehold
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Table XI~14 PROPERTIES SUBJECT TO COMPENSATION (5 )

(5/5) Khun Kaew " Dam
: VI-Data Source ‘ Co
Irem _ Offical Data Interview Data
Datémof”Survey ' Nov. 8, 1984 Nov. 8, 1984
Data Year = 1986 1984
?efsén' .Stgtus - Deputy. Chlef of - Farmer of Ban Kud Jaaroek
- District Ban Rail :
in Charge Name (age) Mr. Mana Burranasint Mr. Jae Bong Kek ( 40 )
Provinée (Changwat) ' Uthai Thani
-District. (Amphoe) ' : Ban Rai _
Number of Villiages (Bans) 5 : : 6
Numbel of Households 105 83
Price 6f'House,'Baht
.Populatlon
Area of Cultlvated Land, rai 5 - 30 (8
‘Number of School i 1
Number of Temple 0
Number of Medical Facilities O none
Number of Factories (mills) none
Legal Land Owhérship . : Por Bor Tor 5
Names of Villages (Bans) ﬁaﬁ Kud Ja Roek(15) Ban Kud Jaaroek (18)
Ban I Sa (20) Ban I Sa (7N

Ban Huai Ruam (23) Ban Huai Loum (10)
Ban Khlong Kien (8) Ban Khlong Kien  (8)

Ban Sai Bur {39) Ban Sai Bur {10}
Ban Khong Hang  (30)
{ ); Household (- ); Household

Tambon ' . Khok Kwail

.
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Table XI-15 ‘RELOCATION CosT FOR STRUCTURES (Houses)
.FOR THAP SALAO RhSERVOIR

: Nurrﬂ:.er_ of= : ' Average Cost. } CoSt
ype __Households (Baht) (Baht)
1 (Permanent) I 81,900 6,633,900
2 (Semi-permanent) 155 40,000 6,200,000
3 (Temporary) 78 29,400 ..2,293,200
Total 314 15,127,100
Séurce: Ref. 1 .
Cost: - 1983 price

~ Table XI-16 COMPENSATION COST OF VEGETATION

_(Unlt 1 Baht)
Species Cost:
Banana ‘ 30 (mature) /tree, 15 (mature)/tree
papaire 55 (mature)/tree, 35 (mature)/tree .
Coconut 500 (mature)/tree, 300 {mature)/tree
Sorgum - 500/ral e .
Corn 1,000/rai
Rice 1,200/rai
Mung bean - 1,600/rail
Soy bean ‘ 1,500/rai

Source: Ref. 1
Cost: 1983 price

Table XI-17 TOTAL COMPENQATION COST FOR

THAP SALAO RESERVOIR

- COsf %

Item_ (Baht)
Vegetation (Fruit Trees) _ 219,800 . 1
Re~-Location of Structures {(Houses) 15,201,700 . 80
Re-Location of Public Facilities 1,070,000 6
Survey and Management Cost 800,000 4
Contingency 10% 1,729,150 10
Total 19,020,650 100

For the 314 households, 1 school, and 1 templef

Cost: 1983 price
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Table XI-18 Roughly Estimated Compensation Cost
S _ for Each Reservoir/Dam

Nq.‘-Namé of Reservoirs Number’of_Households Cost in M-

1 Uppor Mae Wong ko (80) 2.4 ( 4.8)
2 LoWef Mae-WOng_ _  | Szof(2,uéo) | 31.5 (149.0)
3 Knhlong Pho 365 (1,967) 22.1 (119.2)
I Huai Rang 218 ( 930) o 13.2 ( 56.3)
5 . Khun Kaew o 105 ( 83) S 6.0 (0 5.0)

Date in,the_parenthesiaixmed on local people's interview data.

Cost : 1983 price

" Table XT-19 ='Hi's_’r',(_):r"i'z-_:,«_l"(.l-ha.n'ge'_s. of Encroached Area
R in Mae Wong -~ Mae Poen, Forest Reserve

Yearir” f’  _'.En§ﬁoabh§d._ Area | | In?eStiéation Method
Cvai T |
:1963_ 'ffvsgégﬁj; _Li' 15,606 o :7' . areal‘phéto
1975 é10:86o . 33,700 . 20  landsat image
1982 '-_u59 532_'_ 73, 500 - 43 . landsat image

Total aﬂ%lis l 080 725 rais or 172 g00 ha

.source. : Ref 3
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(A) Fresh fishes on sale
in Bangkok's Sunday
Market. '_

(October, 1984 )

(B) Fresh meats on sale in O © Fishing by net in a small
Bangkok's Sunday Market ditch near Huai Rang dam
(Cctorber, 1984 ) site. |

wild pig, frog,snake, bird

Fig. XI-3 Scenes of Net-fishing and Fishes and Meats on Sale.
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© (A) Encroached Aréa in

Lower Mae deg

Although cgiti;ated
(Mung Bean); there
-are'bié'isolated
trees_in_the_fafmlaﬂd.
fhey survived through
-1§gging and:burning.

(Nov. , 1984 )

‘Natural Forést Area in

" Upper Mae Wong

Besidés'the‘foéa;.a ﬂense
n#tufél fbrésf*is £qund.
Tﬁé:tracter.céfrigs cans

'”of ;;bberffeSin,.which is
faken_from'natﬁrai rubber
trgeé;f

( Nov. , 1984 )

Fig., XI-5 Pictures Showing Encroached-hrea and Natural Eorest
' in the Mae Wong - Mae pPoen Forest Reserve, Lat Yao
Pistrict, Nakhon Sawan Province '
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