infections in AIDS patients. Thus, mortality rates from these infectious diseases have started to increase

again in this manner.
HIV/AIDS

According to the HIV senﬁnel surveillance carried out by the MOPH every six months, Phyao and
Chiengmai in the North are the most critical provinces in the HIV epidemic. This data provides valuable
indication of the {evels of HIV infection among five different groupé in ail 76 provinces in Thailand. The
results of the sentinel sﬁwei!lance for June 1995 showing the top five p_rovin_ceé in three groups are
included in the following table, which indicates that some provincés in the project area have very high
mfectlon levels. The country medians of each group are 17.79% for prostitute, 8.08% for malc STD

patients, and 2.25% for pregnant women.

Top Five Provinces in HIV Infection in Specific Groups®

Prostifutes Male STD® patients Pregnant women
I Kanchanaburi (4033%) Phayao (42.86%) Phrae (9.86%)
2 Phayao (44.58%) - Petchaburi (25.00%) Phayao (8.38%)
3 Nan (44.00%) Chiengmai (24.47%) Machongsom (7.98%)
4 Ratchaburi (34.71%)  Pathuratani (23.53%) Rayong (7.82%)
5 Lampang (34.21%) Nakonratcahscma (23.1%) Chjengm_ai {6.95%)

Data on the number of AIDS patients per populatlon indicates that the pro;ect area ranks as the

region with the third highest prevalence of the dlsease

No of AIDS Patients per Population by Region (as of Apr. i996)

‘Rank -~ Region No. of AIDS Patients
' . per populati.on

1 North . 1.17

2 East 0.83

3 West 072

4 BMR 0.46

5 South 033

6 Northeast 021

Whole Kihgdom Average 0.53

% Sentinel Sun’eillance, June 1995
3 Sexually Transmitted Discase
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As the above dala shows, the north region {which includes the project area) is the most critical

region for AIDS/HIV.
Health Services and Manpower
(1) Health Personnel
Provinces in the project area lack health personnel, especially doctors, in comparison with other

regions.

Doctors per population by province and region '

Province .. Doctors per : Region Doctors per
_ population ' o . population
Kanchanaburi 19615 " Northeast 1:10,740
Ratchaburi . 1:3.804 o . West 1:7,441
Phayao o 1:10,127 " North | © 1:6,318
Petchaburi - - - 1:9,209 . South 1:5,968 -
Prachuap Khirikhan ~ 1:7,050 Centrat 1:5,548
Chumphon 1:3,655 ~ Bangkok I: 915

Thailand Average . 1:4,295

The number of hospitals in the project area is already sufficient because almost all districts have
one community hospital. However, as the table above shows, the study area has significant lower levels
of health personnel in comparison with other regions. The shortage of physicians in the project area is

critical.

~ The new graduates from public medical schools are now obligated by MOPH to work in rural
. public hoépifals for three years. However, after working for three years, they tend té move to urban afeas '
| like Bangkbk or to private hospiials. The project area has no lhedical schools and three public nursing
colleges. 'Hm distance from Bangkpk is another obstacle to attracting doctors, paricularily in the southem

part of the project area.
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(3) Eighth Plan for Pablic Health Development

~ In 1995 MOPH put 'emphasis on the fol.lmving health issues :

+ universal coverage of health security ;

¢ improvement of quality of health services ;

e healthcare workforce development ;

» promotion of health education and public relations; and

» consumer protection concerning foods and drugs.

The 8th National Health Development Plan (1997-2001), which will be implemented by MOPH,

focuses on human development as well. Since the high rate of economic development in recent years has

caused serious health problems, the development of human potential will be the main target of the 8th plan.

The primary seven policies of the 8th Health Development Plan are as follows:

» improve the efficiency of health administration, manelxgement. and financing;
» improve the quality and efficiency of health services at all levels including the private sector;
¢ upgrade health promotion and conmmnicable_ disease cdntrol, including AIDS and
occupational health; | ' | ‘ :
~* improve consumer protectfon;
e develop health personnel to be sufficient in number and capability; _
* improve community participation in PHC (primary health care) and health behavior; and

+ upgrade medical techinology
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2.34.2 Overﬁew of Macroeconomic Conditions
{1) Nationai economic conditions

Over the past three decades, Thailand’s economic gfoinh has averaged about 7.25 percent
annually, while inflation averaged below 5 percent during the period—resulting in a five-fold increase in
per capita income. This is an extraordinary record and a testimony to the enterprise of the Thai people and

the quality of the authorities’ economic management. This rapid economic expansion has also
q

transformed the economy from one largely dependant upon a narrow agricultural base to one with

| significant modern manufacturing and service sectors. For example, in 1965 agriculture accounted for 35

percent of Gross Provincial Product (GPP), white indﬁstry and services contributed 24 percent and 41
percent respectively. By 1995, agriculture’s share of output dropped to 11 percent, whlle the shares of
industry and services had increased to 40 percent and 49 percent respectwely

Thailand’s most difficult period for macroeconomic management occurred from 1930 tb_ 1936
when the economy was adjusting to severe external shocks: the second oil price shock, the surge .in uUs
interest rates and the appreciation of the dollar, and .depreséed commodity prices. The major problems
were deterioration in the balance of payme:.nts,' falling exterﬁal reserves, and rising foreign debt.
Stabilization measures included restrictive monetary a_,nd fiscal policiés, tax system restructuring, and
devaluation of the baht in 1981 and 1984 and the pegging of the baht to a carrency basket. The measures
put in place proved to .be instrumental to the resumption of rapid economic growth as the external
environment improved after 1986. The follbwing table records average annual economic growth during

recent Plan pertods:

GDP Growth by Plan Peri_od

Plan Period *  Real Avérage GDP Growth
SthPlan  1982-86 52%

6thPlan  1987-91 11.3%

ThPlan 199296 8.4% (estimate)

$thPlan 19972001 . S.O%uarget)'

Since 1986 economlc gromh in ’[halland has averaged 9 4 percent a year—high both in absolute

temls and in companson with other coumnes l:cononnc gromh reached a peak of 133 percent in 1988

'and since 1991 has bcen relatively stable inthe range of 8.0 10 8.8 percent Thalland has ewpenenoed this

extraordinary economic boom over the past 10 years owing largely to a rapid expansion of exports and
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investment expenditure (see Table 2.3.4.16). The dnving force probsliing the 23 percent annual
expansion in exports was a surge in manufacturing exports, which accounted for 80 percent of the total
exports by 1995, This expansion in investment came lafgely from the pr'iv'ate sector, especially in the
export-oricnted manufacturing sector. Particularly after 1988, Thailand also benefited from a surge in
foreign direct investment, much of which came in the forn of industrial relocation from Japan and newly
industrialized countrics (NICs) of Asia in response to concurrent economic restructuring in these
countries. Reflecting this surge and the growing general attractiveness of Thailand as an investment
destination, non-monetary capitat net inflows—atmost entirely private capital—~increaséd from USS’IOO

million in 1986 to US$22 billion in 1995_.

The sustairiability of Thailand’s economic boom has been enhanced by its strong domestic actions

in the area of macroeconomic and structural policies. Among the policies of importance were:

1. achieving and maintaining an overall surplus in the central govemment budget by steict
control over current expenditure (while also providing for somewhat higher rat'es.of
infrastructure investment after l990f9l), _

2. areformed tax system and rate structure that is mcentwe-oncnted and broadjy comparable
with that of compentne regional countries; '

3. efficient and profitable operation of the public sector eaterprises (largely confined to -
provision of public utility services) that underpinned the maintenance of an overall public
sector surplus; o

4. deregulation of interest'r.ate and exchange controls;

5. liberalization and institutionat strehgthe-ning measures in the banking and capital markets;

6. the establishment and rapid development of the Bangkok Intemational Bankmg Facnllty
(BIBF); _

7. a reformed and lowered structure of tariff rates and liberalization of capital account
transactions and certain trade resmcuons and

3. the revision of the BOI investment mcenllve framework,

Thailand will face challcuges to sustaining its ongoing rapid economic expansmn It must be
careful to not overheat the ¢conomy, but at the same time deal with the remammg structu ral constraints to
growth. As such, microeconomic tasks include managmg financial policies to achieve rapid economic
growth with relative price and exchange rate stability, avoiding desi_abili_zing s_horptérm capital ﬂoxi's, and
raising the dqmc#tic savings rate to lessen the present reliance on large current account deficits. Structural

issues largely relate to overcdming implementation delays in building up the economic and social
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% Table 2.3.4.16, Key Economic and Financial Indicators, 1985-1995

1S 1566 1587 1938 158 1550 151 199 1583 1554 1995
Growth and Inflatlon %% chongt) .
RGP S 450 5% 350 nx | e | nw $50 310 330 280 810
Red Gsed invesrrend 37 % 20 | um | un | »e | nw 580 wse | e | e
CH Gl average hange) : 250 180 1530 380 5.4 590 5% a1 14 510 sae
Lox extomend and seviags (% of GOP) . . _ ;
Gross damsbic investrens 220 | 159 | 290 | nme | ww | an | en | we | we | ax | o0
Groxs oationsd savings 2w | 1o ] v | meo | mw | nu ! se | wx | ne | s | ne
Staiseal des-zepancy 1% 200 420 100 150 2.0 44 4% -Lid 110 260
Ferégn savings 380 D60 050 260 350 850 2% 560 ) 560 gie
Explogzet rade(¥) : $60 550 aw 160 390 110 300 260 260 260
Trada% dang) o owe | owem | oawm | oam | oam | oam | aw 810 500 19 | 3%
Certrad povernnet budpad
(5 of GDP, Bscal yeut basie)
Revernie and grarts 1530 | w50 | 15w woe | wise | w2 | e {1 e | 1w B | 1w
Spedteradndladky aw | 2000 | e | 150 | mm | us | 133 1520 v | 16w
Ownd seplg&Bae - 5% 460 [ 2w 0% 320 460 4% 2.7 218 130 16
TubBc sector averall batunce ’ )
A OOP, Bsealyearbesi) - - | 640 a8 460 1% o 4% 400 1.60 250 160 250
Babxron of paymerts (USS biiond . _ : .
Eports (FOB) : : 110 g83 1160 poo | s | ne | mo | nm | e | oue | sw
Trports {C EF) 3% 9% | w2 | wse | s | mw | s | e | s | osa | e
- ' 1.5 030 2% | A% 20 210 .1.40 £1 410 as | e
votoDn | 4w 0.7 2% 26 Y 80 1% 550 50 S8 | 4w
S—— 1% 07 080 289 550 810 no ) 1% nx | 21w
Mo il borg 4o cagital 1% 030 0.60 1% 130 340 4% 43 740 160 9.4
Private secty 02 010 0.5 150 450 480 10 0 560 150 80
Dt pvestment (oqity) ™ 920 020 0% 40 150 1 1% 120 080 1)
Public seckr 100 020 020 23 52 1% 060 030 070 0.00 100
Shatiam cagitd o1 0.4 020 ) 130 a0 56 5.4 e 760 1260
overal bedance _ 050 1% 270 1.60 e 120 416 300 39 420 720
(Ofctad reserves and ratarzed debt
I US dolacs biliors) . _ ;
Grcss offcial peenves 100 380 520 210 0 | x| wa | ux | ba | nx [ 32w
Extarrad &b {shoet and kg harid | e | e | wee | w0 | nw | ve | yve | oe | st | axn | ne
v ol GDP) _ ' on | aw | o | 3 | neo | uw | %0 | wo | an | vo | s
Deit sevice o () o wn | 2am | ws e | iz | wo | we | nxo | ux iwn | i
Eschangs rate (BawLs dolbr) L o ) ‘ ) . )
Endyesr aes | 263 | mer | su | wse | u3 | wn | ss | wse | vn | un
:;: Yeat voerige s | 260 | 1sm ] vy | sm | mse | v | so ]| sn | s | uw
o Source Bark of Thaland
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infrastructure, dealing with eavironmental problems, and boosting the educational attainment of the
popufation to facilitate the transition from low-wage, labor-intensive :ﬁdnufactu:ing to the more
remunerative higher-technotogy, skill-intensive industries. Moreover, measures to address'inequal income
distribution and the uneven pattern of regional income levels and economic growth rates will be crucial to

ensuring the sustainability of the development effort over the longer term.
{2} Existing Economic Condition in the Project Area _

This sectlon describes and assesses recent economic trends in the project area. At present
regional economic data are less complete and timely than are national economic data The most
oomprehen_swe economic indicators are the provincial natlonal income account estimates that are
generated on a Kingdom-wide basis. These are summarized in the table below and presented-in more detail
in the other tables referred to in the following discussion. The NESDB estimates GDP by iﬁdue'tﬁai-secto} |

for each of the 76 proyinces, which are grouped into seven regional areas.* As it is not presently possible

to make estimates of the expend:ture or income side of the accounts at the provincial level, the lack of '

information on investment expenditure and other components of aggregate demand necessarily limits the
full understandmg of evolvmg €CONOMIc developments and trends in gromh at the prowncnal and regional

level of the Thai economy.
(3) 0#erﬁew

The project area roughly conforms to the Northeastern region of pro» mces as indicated in the table
below. The agricultural sector accounts for about 19 percent of GPP and mdustry 20 percent The
economic strength of the pro_|ect arca is very small relative to tht of the entire Thai economy and the other
provincial regions as it accounts for only about 1.3 percent of national GDP, 3.8 percent of populauon
and about 5.5 percent of land area. Per capita GPP in the project area, however, has tradmonally been
relatively low. Real economic growth in the project area has also lagged behind the BMR and other -
provincial .regions inrecent years. This characterization, however, is signiﬁcant!y influenced by the strong

performance of the Eastern region (10.4%)

* Ba.nokok and Vicinity (abbrn.\ iated here as BMR), Central, Eastem Wcstern Southem, Norlhem and Noﬂheas(ern
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Summary of Regional Economic Indicators _
Project Area  Other Rangkok Whole

_ S Provincial Regions ' Region (BMR) Kingdom
Agriculture | 1931 18.80 220 10.20
Industry® 2033 12.60 45.40 39.30
(Manufacturing) - 3.00 19.70 35.90 28.20
Services 60.36 48 .60 52.40 50.40
Total 100.00 100.00 100.00 - 100.00
GPP (mn. Baht) | B 46.70  B1,60420  B1,85590 B 3,600.90
Share in total GDP C13% O 446% 51.5% 100%
Per capita GDP B20,357 ~ B34,993 B 186,167 B 61,335
Growth in real GDP, 8.2% 7.3% 9.1% 8.2%

1981 to 1994 (p.a.)

.Tﬁble 2.3.4.17 compares the economic structure of the project area with each of the other

provincial regions and includes data on area, population, .per capita income, and growth in real GPP in the

1981 to 1994 périod (the langest, most recent period for which comparable data are available). The table

indicates that thé GPP of the project avea is considerably smalter than that of the BMR—about 2.5% of the
BMR value. The agriculturat sector in the project area (19.31 perc.e'nt of GPIS) is relatiﬁ'eiy compar_abfe in
size to that of the Northeastern regions, while the Southem region is larger (36 percent of GPP) and the
Central and Eastern reglons are smaller (about 10 percent of GPP) Notably fisheries are relatwely
1mportant inthe Somhem region (12 percent of GPP, raising the size of the agricultural sector) followed at
some distance by the project area (0.19 percent of GPP) and Eastern (2.3 percent of GPP) regions. The
manufacturing sector in the Easterﬁ and Central regions accounts for about 40 percent of G?P compared
mth about 3.6 percent of GPP in the project arca, and only 5 percent of GPP in {he Southerm and 10-13
percent of GPP in the Northeast and Northern reglons The service sector generally accounts for about 60
percent of GPP i in the provincial rcgaons except for the Eastem and Central regions, where it accounts for
55 percent Variations in GPP per capita across rcgions are e*ctreme and Iargely reflect the relative
1mportance of manufactunng and certam service ¢ industries uhere output per worker is much higher Lhan

in the other sectors. As detmled in Table 2.3.4.4, per capita GPP in 1993 varied from a low of B20, 000 in

the Northeastem regton to a(non BMR) hlgh of BIOO 000 in the Eastcm regton while the BMR level was
- Bl 86 000.

% Includes mining and quarrying, construcuon electricity and water, and rrlanutactunng

2.87



TABLE 2344 GROSS PROVINCIAL PRODUCT AT CURRENT MARKET PRICES BY
PROVINCE WHOLE KINGDOM 1993

-G\sng\\‘at Gross Provincial Product (GPP){ Percapita GPP | Percapita priority
{Province) {Yhousand Baht) (Baht) Region priority | Country priority

Central N
Samut Prakan 194,031,371 226,672 ] 1
Chon Buri 154,427,506 168,589 2 2
Pathum Thani 70,918,754 148,366 3 3
Samut Sakhon 41,055,055 113,726 4 4
Rayong 48,040,891 108,936 5 5
Nonthaburi 64,747,620 04384 6 6
Sarabugi 43,771,870 79,011 7 8
Chachoengsao 31,017,268 53,294 8 10
Nakhon Pathon” 34,221,237 51,162 9 Bl
Trat 9,091,455 45,916 10 12
Phra Nakhon Si Ayuithaya 31,555,326 45,403 1 i3
Kanchanaburi ’ 31,191,497 43,994 12 14
Prachuap Khiri Khan 17,312,724 39,169 13 17
Ratchaburi 29 622,859 38 824 14 18
Pheichaburi 16,589,280 38,580 15 19
Chanthaburi 16,045,722 35,316 16 7
Sing Buri 6,690,706 30,138 17 26
Chsi Nat 10,284,889 29811 18 27
Nakhon 6,755,777 29,761 19 29
Samut Songkhram 5,604,128 27,743 20 33
Lop Buri 20,396, 165 27,600 21 34
Suphan Buri 22,424,082 27,480 7 35
Ang Thong 7,640,368 | 26,808 3 38
Prachin Buri 20,738,860 23,540 24 47

Northern
Chiang Mai 55,085,085 37,781 1 20
Lampang 25,492,957 24,173 2 o
Lamphun 11,319,186 29,787 3 28
Uthai Thari - 8,229,528 27,250 4 6
Nakhon Sawan 27,902,905 _ 26;701 5 -39
Phitsanulok 21,081,181 26,451 6 a1 -
Kamphaeng Phet 18,644,669 - 26,446 Y 42
Uttaradit 11,894,997 26,375 8 a3
Tak 9,935,867 2453 9 4
Mae Hong Son 4,708,859 23,903 1o 45
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. Changwat Gross Provincial Product (GPP) | Percapita GPP | Percapita priority
(Province) (T housand Baht) {Baht) Region priority | Counivy priority
Sukhothai 13,659,578 23,632 n 46
Phrac 16,096,815 2,621 12 50
Phichit 11,765,310 21,085 13 51
Nan 8,950,070 20,575 14 52
Chiang Rai 22,784,038 19,440 15 55
Phayao 9,398,473 19,378 16 56
Phetchabun 17,923,364 18,593 17 58
~Northeastern _ » o
KhonKaen 38,687,977 23,519 } 48
Nakhon Ratchasima 50,033,935 20,489 2 53
Nong Khai 16,591,672 19,705 3 5
Loei 11,012,590 18,263 4 59
Maha Sarakham 14,818,638 17,072 5 60
Chaiyaphum 18,326,216 16,922 6 61
Udon Thani 30,286,402 16,424 7 62
Ubon Ratchatharni 30,477,527 15479 8 63
Kalasin 14,096,880 15,323 9 61
Roi Et 18,860,519 15,173 10 65
Mukdahan 4,561,122 15,053 n 6
Yasothon 7,848,020 14,5949 2 " 67
Buri Ram 21,086,294 14,870 13 68
Sakon Nakhon 15,079,565 14,857 14 69
Nakhen Pharom 9737672 14,732 15 70
Suin 18,635,081 14,064 16 71
Si Sa Ket 17,096,439 12,702 17 72
Southern

Phuket 19,226,561 93335 1 7
Rarong _ 9,628,403 67,806 2

Phangnga 9,778,654 41,789 3 15
Songkhla 49,279,380 40,828 a 16
Krabi 12,102,332 36,126 5 21
Surat Thani 29,241,357 34,281 6 23
Chumpon 14,062,998 32,59 7 25
Yala 11,855,282 29272 8 30
Trang - © 16,915,204 29,114 9 31
Satun 7,250,927 29,004 10 32
Narathiwat 17,073,140 27230 11 37
Pattani . 15,549,334 26,489 12 4
Nakhon Si Thammarat 36,900,789 23325 13 49
Phatihalung '+ o . 9939153 .. 19209 14 57

Source : Office of The National Economic and Social Development Board

289




Growth in real GPP has been marked by apprcciab!e.regional differences in the 1981 to 1994
- period. Four regions excecded the Kingdom average growth rate of 8.2 percent per annum—Eastern (10.4
percent), BMR (9.1 percem), Central (8.3 percent) and the p;bjec-t af_ea (8.2%). _ The high gm\ﬂh in tﬁe
Eastern region, of course, reflects the build up in infrastructure under the ESB Development Project and
the spillover of investment from the BMR in an era of signiﬁcantlyr increased private investment
expenditure—both forcign and domestic. Growth in the other rcéions was about 6 percent per ahntim;
except in the Southern region which recorded a 7 percent rate. This teend of disparate economic growth
and the extreme variations in income levels across the regions prompted the adoption of new regional
pol:c:es in 1993 that included a revision of BOY incentives to emphasize a regional zone approach and the
introduction of other supporting measures fostering faster regional economic dcvelopment Moreover, the
Eighth Plan (1997 to 2001) places renewed emphasis on pohcncs to promote regional and human
development. The eftects of these policies, will of course, only be apparent in the provincial GPP data in

the years ahead.
(4) The Project Area’s Provinces

Chiang Rai province has traditionally dominated the cconomy of the project area, and now
accounts for somewhat more than one half of the area’s GPP (see Table 2.3. 4 18). In addition, economic
growth in Chiang Rai province has been the highest in the prcycct area economy while Phayao’s gromh
has been the loucst The population of thc project area is genen!ly propomonai to the cconomic sharcs.
‘The industrial structure of GPP b) province is varied. The share of agnculture ranges froma high of 24.1
percent in Phayao to a low of 16.78 perccnt in Chiang Rai. The share of manufacturing in total oulput
'ranges fromalowof1.72 percent in Nan to a high of 4,14 percent in Pha) a0. Value added inthe scrwces
sector ranged more narcowly between provinces and remained within 4.39 perucmage points of the project
arca average of 61.37 percent of GPP. A reiatnely large “holesale and retait trade scetor in Nan and

Phayao e\plams much of this var:atlon in provmc:al service sector sharcs
(5) Sources of Grawih in the Project Area

Over the 1982 to 1994 period, ccoﬁomic growth in'.the pro;icct area averaged 8.2 percent pcr
anaum. Growth varied markedly over the individual provinees (Table 2.3, 4 19). Ho*n.e\cr this \arlatlon
appcared not to be associated in a direct way with the provmcc 8 mmal industrial stmcturek—“hether it
was more or icss agriculturally oru.ntcd but dcpcnded mstead on whether new industrial acuv:t} was
introduced in the province. Above average output gromh was recordcd by Ch:ang Rai ( 8 6%), Pha}ao'_
(7.87%), and Nan (8.13%). o R ' ' o
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Table 2.3.4.18 Provincisl and project area structure of GPP in 1534

_ Share in totat Shace intota] Share in total Share i tota}
Chiang Rai GPP (%) Phayao CPP (%) Man GPP (%) Projectarea | GPP(W)

agriculture 4,647,402 1678 2,275,115 271 1,089,792 21182 9,012,409 T3
Creps 3,356,368 112 1,530,839 1629 1,469,265 1555 6316412 1266
Livestock 530990 1 LIS a5 323800 338 1,286,065 2.7
Fisharies 38,187 014 3850 037 15611 0.16 58658 o1
Foeastry : 441 000 : "W 0.00
Agriculeal services 183,714 0.66 100529 107 25,541 0.9 360,185 0.77
Simple agri processing products 437,701 158 276,412 29t 185,574 154 899,687 15

Mirtirg and quaryieg - 124,834 048 38110 038 35,707 0.38 191,831 042

Marmfachuring _ 1127520 107 388,684 PRL 165,166 17 1,681,378 3.60

Comstraction 515,492 1847 $17,603 637 . 1,200,108 1.6 6,942,183 1481

Electriaty and water supply 410071 148 138932 15 115,499 121 612,502 1.4

Transporlation and covmmarication 1,783,904 645 183,758 a8 ' 314742 ¥ 2,487,404 T sy

Wholesale and retai] trade 5,420,754 1937 1577,136 2104 2,179,030 215 9,576,920 2052

Barking, insurancs ard ceal state 1,776,505 641 184,299 105 356,380 37 2,517,184 539

Ownership of duelling 1,753,039 I3 £84.965 19 581,781 sa1 3,019,725 s.47

Public sdmiisteation and defence 1,536,005 554 878942 938 954,78 997 3,359,663 in

Savicss 4,000,4t4 1.4 1,624,829 1729 1,515,081 1544 7,200,324 1543

Grots Froviaclal Product (GFF) 27,700,9% 9,398,473 9,578,094 45617506

(As & percent of project area fotal) 5935 2003 ' 2052

Percagita GTP 2128 18321 20,250 20,857

(As 3 percid of cagional avesage)

(A3 & percent of Kingdom average)

(A3 3 paroert of BMR)

Population {1,000 prsons) 1,252 513 an 2,238

(As 8 person of regiona population) 5591 n9 1913

(A3 & persan of Kingdo's poputation) .

Areafsqlan) . 11,674 37 634406 147267 29,494 30

% of project asea ' 1960 2151 0]

Population dasity - . 10721 2086 : an : 7558

Sumunary struure{ Yo} ) ) .

Agricultore 1678 22 132 131

Ibustry 7 2447 1265 1593 013

(Mamufacturing) a0 B FTI | 192 36

Servioe . - ', seis | : 6314 S 211 : - 6036

Fotat _ - 106,00 ‘ 10000 . 100.00 100

Real GOP growth 953-1994¢%p 2) 260 - ‘ 157 o g1 ' '
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Table 2.3.4.19 Gross Provincial Product by Provinces and Project Area, 1989 - 1994
in current market prices)

) ) Share in GPP

1989 1990 991 - oy - 1993 1994 1989 1994
Fhayao - . : '
Agriculture 2007351 2271,762 2,523,Qﬁi 1,953,768 227525 3119 2421
Tndustry 843,530 830,9'34. 055,113 1,109,868 1,189,339 : ' 13.10 1266
(Manufacturing) 325,281 312312 311,292 311,504 333,684 ) 505 414
Services 3585872 4,182,640 4,599,271 5,229,882 5,933,369 . 55N 6314
GPP 6,438,153 7.335,3%6 3,039,335 $,293,5¢k1 9.3‘3‘3,473 ’
Chiang Ral E
| Agriculture 4,561,006 4,788,960 5,031,373 3,932,632 4472144 4,64 1402 2896 16.78
Indastey 2,341,519 3,615,214 4,305,019 5,493,409 5119177 £,771.956 1487 2447
O fanufacturing) 679,142 663,113 634,666 &06,513 £56,41 1,127,529 13 407
Services BE45,835 9,939,582 11,330,152 12,891,597 14,777,206 16,275,621 5611 58,95
GFP 15,743,360 13,343,316 20,716,546 22,317,658 25,369,127 21,700,919 : ’
INan . -
| Agriculiure : 1,945,31¢ 2,103,192 202977 1914608 2,089,935 3010 . 21.82
ncstry - 196,666 913,380 1,050,271 1,224,627 1,526,570 1233 15.94
(Manufacturing) 117,284 113,570 130,081 145,090 165,166 181 172
Services . 3,120,235 4,!43,210. 4781633 5,474,030 5,861,732 52.57 52.24
GFP ) 6,462,250 7459,782 6,034,581 3,613,265 9578238
Project Ares . . ) C .
 Agriculture 6,568,757 9,006,041 9,708,519 5089377 B.662,56% 6,237,338 981 1307
Industry 3,185,049 5.292.954 5,184,512 7,653,561 8,533393 8304526 1435 2228
Manufaciuring) 1,004,523 1,093,769 1,125,528 1,028,358 1,391,245 1,292,655 453 147
Services 12,433,707 12,842,457 20,072,613 22,903,112 26,185,105 22,237,333 56.04 5965
GPP 22,187,513 32,141,462 35,965,664 36,646,050 43,330,865 31,219,217 )

Source: Statitical Pepan of Changwat, 1955

The service sector was the main source (:-)f gfmﬁh in the project area during the 1989 to 1994
period, while the share of the agricultural sector declined considerably. ‘The construction and the
eléctricity and water supply sectors also grew rapidly, while value added in mining and quarrying
remained eftectively unchanged over the period. The agricultural scctor, which currently accounts for
about 45.9% of the project arca eniploymcnt, fell from 29.61% to IS.O‘;"% of GPP over the period. The
crop sector accounted for 70 percent and the fisheries sector accounted for 0.98 percent of the totél one
- third of the agricultural value added in 1994, Fisherics were the most rapidly growing subsector in
agriculture, recording a 11 percent annual gain. However, this pérfomnance niainly reflected a éhalp jﬁmp
in oulput in 1991 with only small subsequent gains. Regardless, resource constraints précl_ude suslained
expansion of fishing cutput at this rate. Forestry oulput.has vaﬁed from year to year but has been on a
declining trend due to resource oons!raiﬁts. Growth in manufactu ﬁng output mke_r the 1989 to 1994 period

averaged about 7 percent per annum.
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(6) Employmént and Output per Worker

Daia on employment for the ]Sroject area are only available for 1994. Thesc employment data and
project area GPP data have been used to calculate output per worker cstimates in Table 2.3.4.20. These
statistics attenapt to identify trends in enxpioy?ment_and output per worker by economic sector in the project
arca. As a reference, identical calcu]atioﬁs were made for the Kingdom as a whole using the same data
sources. These overall productivity calcﬁ!ations for the Kingdom also agree with the results of a Ministry

of Labor and Welfare study on national productivity, providing a check on the vaidity of the analysis (see

Table 2.3.4.21). While project arca output per worker varies considerably by sector, the pattern of

variation by sectors is broadly in accord with reported national data.

For the agricultural sector, the data su ggést that the output per worker is very low compared with
thc other industry, though the share of the employment is nearly half: 42. 9% in Chiang Rai provmoe
45 6% in Phayao province; and 53.9% in Nan prevmce On the other hand, the transport sector indicates

high productivity in cach project area province: 131 in Chiang Rai; 100 in Phayao; and 163 in Nan. The

'cmpioyment share of the transport scctor is very low, though: 2.4% in Chiang Rai; 1.9% in Phayao; and

0.9% in Nan. The employment share in the manufacturing sector is about 10 percent in each project arca

province. However, the productivity in this sector is the lowest overall in all but Chiang Rai province.

“This indicates one reason why the projeét arca may be unattractive for manufacturning investment.
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Table. 2.3.4.20 Productivity at each Province

1994

GPP Employment Cutput / Worker
Chiang Rai ) :
Agriculture 4,647,402 240,887 42.99 19.29
Mining ad Quarring 124,884 0 _ .
Manufacturing 1,127,529 53,382 9.53 EFIRY
Construction 5,115,472 87,302 15.58 58.60
Flectricity, gas, water and sanitary services _ 410,071 6486 L16 63.22
Comuerce ' 8,950,298 105397 18.81 84.92
Transpost, storage and communication 1,788,904 13,607 243 13147
Services 5,536,419 53,234 9.50 104.00
Totd 27,700979 560,295 : 49.44
Phayao ' ' . _ '
Agriculture 2275215 91,786 45.61 2479
Mining and Quarring 36,170 .18 0.01 2009.44
Manufacturing 388,684 27,633 13.73 14.07
Construction 617,603 29,606 14.74 " 2086
Electricity, gas, water and sanitary services 146,932 519 0.26 283.11
Commerce " 3,046,340 23,503 L2 129.12
Fransport, storage and communicetion 383,758 3,807 189 100.80
Services o : 2,503,771 24,294 1207 103.06
Total 9,398,473 201,256 46.70
Nan
Agriculture 2,089,792 114949 . ' 54.00 1818
Mining 2ad Quarring 36,791 0 '
Mamifacturing 165,166 16,411 .1 10..06
Construction 1,209,108 22,018 10.34 5491
Electricity, gas, water and sanilary services 115,499 261 0.! 2 442.52
Commerce 3,117,191 35,618 16.73 87.52
Transport, storage, and communication 314,742 1920 0.90 163.93
Services ' 2,529,799 21,709 10.20 116.53
Totat 9,578,094 212,886 44.99
Project Area ' _
Agriculture 9,012,409 447,622 45.94 20,13
Mining aod Quaring 197,851 18 0.00 10991.72
Manufacturing 1,681,379 97,426 10.00 l?.éé
Construction 6,942,183 138,925 14.26 49.97
Electricity, gas, water and sanitary services 672,502 7,266 075 92.55
Commerce 15,113829) 164,608 16.89 91.82
Transport, storage and commuaication 2,487,404 19,_334 1.98 128.65
Services 10,569,989 99,237 10.18 106.54
Total 46,677,546 974,437 ' 47.90

Scurce: Repixt of the labor Sunvey Round 1, National Statistical Office
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2.3.5 Rural Development

(1) Existing Situation:

(1) Qverview and Prospects of Rural Development in the Project Area®

The project area is predominantly rural with a limited number of urban centers that are all
relatively smafl The rural populallon in the i region accounted for 96 1 % of the total pro;ect area’s

populatron in 1995,

Present levels of various social serv:ces in the project area are generally comparable to thelr
respecme national avcragcs At prescnt they seem reasonable as far as av erage levels are concemned, but
some serious problems do exist in spots (e.g. poverty pockets). Provision of social services is expected to

be consistently improved in keeping with economic development,

Inthe project area, many social problems are associated with jobs. In particular, job oppo:tunilieé
largely determine incomes, and low incomes are at the root of most social problems, including weakening

ties among family members due to out-migration of individual famlly members in search of jobs.

A particularly important related pro.blcn'l is the gender issue. The poverly of women—heéded
housecholds is just ong of severél gender-related social problems, though. Other concerns include possible
social constraints to increased participation of women in the labor force, limited education opportunities
for women (especially at higher levels), and lack of social recognition for women as main actors in the

participatory provision of social services.

{2)_Existing Socio-Economic Conditions at Yillagc Level

Existing socioeconomic conditions in rural portions of the project area arc summér_izcd by
province in Table 2.3.5.1. Tnthe table, villages incach pr@vinc{: ate classified using 33 indicators selected
from the National Rural Development Survey. The three classes include: those facing serious 'proble_ms,

those having moderate problems, and the remaining provinces. The fol!dx_ving may be obscrved.

® In this section, pro;ect AfEa NCans Chlang Ras Phayao and Nan prmmccs
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Table 2.3.5.1. Existing Socic-Ecenomic Conditions in Villages of the project area.

Degree of the problems in Villages

297

Indicator Sevious Medivm Low . Tot
Number % Numtber %% Number %% number L2
1. General village profile '
(1) Land documents _ :
Chiang Rai 362 3255 248 72.30 502 4514 | 1n2 | 10000
Phayao L) 2228 151 2828 264 49.44 s34 | 10000
Nan 408 $5.40 198 2169 123 17.51 nl 100.00
Total £86 31.21 597 25.12 $94 37261 | 2377 | 100.00
(2) Electricity '
Chiang Rai 61 5.28 36 312 1058 | 9160 | 1,158 | 10000
Phayao 12 218 9 1.63 530 96.19 551 100.00
Nan 78 10.36 1% 239 657 §7.25 753 | 10000
Total | 51 | 614 & | 256 | 22105 | 9130 | 2459 | 10000
(33 Trarsportzlon network ’ S
Chisng Rei 100 865 267 23.10 789 6525 | 1156 | 100.00
Phayzo 2 M 128 2298 108 73.25 ss7 | 100.00
Nan 9 13.29 152 20.40 493 66.31 745 | 100.00
Total 220 3.95 547 2225 | 1691 | 6880 | 2,458 | 100.00
{4) Petty trade ‘ '
Chiang Rai 37 | 2700 420 35.90 433 3701 | 3,170 | 10000
Phayso 160 28.57 204 36.43 196 35.00 s60 | 10000
Nan 29 30.53 283 31713 238 373 750 { 150.00
Total 706 28.47 %07 36.37 867 3196 | 2430 | 100.00
(5} Source of firewood and fuel supply : : '
Chiang Raei 611 7268 26 3.09 204 24.26 841 100.00
Phayao 159 £6.09 14 235 44 10.55 417 100.00
Nan anz 63.41 29 4.20 189 2739 690 | 10000
Total 142 | 7402 69 154 47 2243 | 1948 | 10000
(6) Draft animals ) )
Chiang Rai 23 15.86 2.76 18 81.38 145 | 100.00
Phayso 3N 08 | 9 | 604 109 7315 199 | 10000
Nan B | 177 4 0.1 294 71.53 an 100 00
Total 127 18.01 57 8.09 521 73.90 705 | 10000
(7) Land l;ights . _ . ' . '_
Chiang Rai 553 47.26 314 26.84 303 2500 | 1,070 | 100.00
Phayao 213 1393 | 1M | 3054 17 30.54 s60 | 100.00
Nsn 162 21.60 118 15.73 470 62.67 750 | 100.00
Total 933 31.62 603 243 914 3806 | 2,450 | 100.00 |



Table 2351 Existing Socio-Economie Conditions in Villages of the project area. (cont'd)

Degree of the problems [n Villages

Indicator Serlous Medlum Low Total
Number % Number %% Number %% number %
1. Production & Employemnt
{3) O<cupation and employment .
Chiang Rai ' 303 25.90 137 1 1.7_1 730 §2.39 L1170 100.00
Phayso 144 25.71 61 10.89 355 53,39 560 100.00
Nan B3 1L73 34 4.53 628 33713 750 180,00
Total 535 2457 32 9.35 1,73 £9.07 2,480 100.00
(93 Wage rate . T
Chiang Raj 19 1.6% s 0.43 o [ 9292 | Lisa | 10000
Phayao 5 092 0 .00 539 99.03 544 100.00
Nan 136 18,18 31 4.55 578 71.27 748 100,90
Totsl 160 6.54 39 159 | 2247 | s186 | 2446 | 10000
(10} Output from paddy ' N .
Chiang Rai 13 [ 16m 297 28.72 564 sa.55 | 1034 | 10000
Phayao i1t 21.22 177 33.84 2315 4493 523 100.60
Nan 182 34.87 152 29.12 138 36.02 572 100.00
Total 466 2.4 626 30.11 987 47.47 2,079 100.00
(H1) Output from planting products ' ' .
Chiang Rai 463 62.48 108 14.57 170 2294 741 100.00
Phayso 116 33.43 42 12.10 189 54.47 347 100.00
Nan 485 68.12 124 17.42 103 14.47 Ti2 100.00
Total ) 1,064 59.11 214 15.22 462 25.67 1,800 100.00
(12) Other types of cicupation . .
Chiang Rai 332 74.44 40 §.97 4. 16.59 436 104.00
Phayao 191 84,89 13 578 7n 9.33 225 100.00
Nan 4 | e0rs 20 185 28 | s s19 | 10000
Totsal 994 83.53 3 6.13 123 10.34 1,190 10500
(13) Lobor out-migration )
Chisag Rai 719 62..69 103 3.98 328 28.13 1,147 100.00
Phayao 364 65.94 93 16.85 o5 ) 17.21 552 IOO,QO
Nan 459 65.80 144 19.28 104 13.92 747 160.00
Total 1,582 64.68 340 13.90 524 . 21.42 2,446 160.00
(14) Farroer's organltation S
Chiang Rai 135 £¥.54 188 16.07 847. 7239 LIW 100.00
Phayao 52 929 134 2393 34 68.79 560 160 00
Nan 64 8.53 145 19.33 541 72.13 750 100.00
Total 25} 10. .l2 457 1883 1,762 71.05 2,480. 16G.00
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Table 2.3.5.1. Existing Socio-Economic Conditions in Villages ef the project area, (Cont'd)

Degree of the probleray In Villages

Indicator Serioam Medium Low Total
Number % Number % Number % number %
2. Production & Employemnt
(lSj Use of p!;odmtl-on credit .

Chiang Rai PA3 12.92 155 87.08 178 100:00
Phayao 3 0.55 148 27.01 397 72.45 548 100.00
Nan 15 2 12 16.74 542 81.02 669 100.00
Total 11 294 415 29.75 239 67.31 1,395 100.00

(16) Dry season cultivation

Chiang Rsi 612 56.46 281 25.92 191 17.62 1,084 100,00
Phayzo 308 56.3} 166 310.35 s 13.35 537 100.00
Nan 363 51.42 184 26.06 159 22.52 e 100.00
Total 1,283 54.90 631 :7.00 423 13.10 2,331 160.00

3. Health Profile & Bask Health '
{(17) Bask heatih care services . _

Chiang Rai 436 59.49 i35 14.04 513 46.41 1,104 100.00
Phayao 74 13.65 75 1381 | 393 | 29 s42 | 100.00
Nan 225 30.65 91 12.40 418 56.93 734 10000
Tolal 735 30.88 321 13.49 1,324 55.63 2,380 100.(50

(18) Health coverage ) ' )

Chiang Rai 986 84.27 125 10.68 59 5.04 1,170 100.00
Phayao 345 62,32 11T 20.36 o7 17.32 560 100.00
Naa 195 26.00 132 l?.GGI 423 56.40 750 1.00.00
TFolsl 1,530 61.69 N 14.96 579 '23.35 2,480 1090.00

(§%) Household sanltation \ . )
Chiang Rai 360 42.86 n 3188 237 20,26 1,170 | 10000
Phayao i92 34.29 179 31.96 1589 3335 560 100.60

. Nan 390 52.00 m 22.80 189 25.20 750 100.00

Total 1,142 46.05 723 2915 615 24.86 2,480 100.09
[20) General health care

Chiang Rai . 29 2.4% 182 65.84 359 30.6% L,170 100.00

Phayio 23 41 457 81.51 30 14.29 560 100.00

Nan 13 1.73 618 $2.40 119 15.87 750 100.00

ngl 535 2.62 1,857 7188 558 22.50 2,480 100.00
(21} Welgit of newboin infants _

_ Chiang Rai C 326 2803 i35 11.61 702 60.36 | 1,063 | 10000
Phayo SAZ 14.64 LX) 11.96 411 23.39 560 100.64Q
Nan 2 36.33 81 11.26 i 52.41 T46 100.00
Total 679 21.50 286 11.58 1,504 60.92 2,469 100.69
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Table 2.3.5.1, Existing Socio-Economic Conditions in Villages of the project area. {Cont'd)

lndical«_:r

Degree of the problems in Villages

Serious Medizm Low Total
Number % Number ki Number e number %%
(22) Malautrition among newbora to § years infants ) ‘
Chiarg Rai Fx] 1292 155 §1.08 178 l0000
FPhayao 3 0.55 143 27.04 397 72.45 548 10000
Nan 5 .Z. 24 12 1674 542 81.02 669 100.00
Total 41 294 415 2975 939 1.3 1,395 100.00
(23) Family plinning
Chiang Rai V21 1034 152 1299 597 T6.67 1,170 100,00
Fhayao 32 578 3 415 453 $0.07 554 100,00
Nan 52 6.93 58 1.73 640 8513 750 160.00
Total 205 829 133 9.42 2,035 82,30 2471 100.0¢
4. Water Resource
(24) High quality for drinking .
Chizng Rai 643 54.95 232 19.83 195 25.21 Li70 100.00
Phayao 21 39,45 125 nin 214 3 56_0 100.00
Nzn 432 $7.60 132 17.60 186 1;4.30 750 100.00
Total 1,2% 5226 489 19.72 695 28.02 2,480 100.00
(15) Low quality for drinking. _
Chiang Rai 354 30.25 122 10.43 634 59.32 1,17% 100.00
Phayao 101 18.04 35 656 220 | 1500 | ss¢ | 10000
Nan 233 nn 92 1227 375 5¢.00 750 £00.00
Total 733 29.76 253 10.20 1,489 60.04 2,480 100.00
(16) Water Supply ' .
Chéang Rai M7 £0.88 1;18 259 75 13.16 570 100.00
Fhayao 169 19.45 47 8.39 104 7214 560 100.00
Nan 238 31.73 65 8.50 446 59.47 7_50 100700
Total 694 36.91 261 1348 925 4320 1880 100.00
(27) Ircigation ) . .
Chiang Rai 556 50.00 103 $.26 453 40.74 5132 160.00
Phayso 201 37.50 81 15.11 254 4739 536 | 10000
Nan in 43.80 61 8.59 338 47.61 710 IOOOO
Total 1,068 45.29 245 10.39 1,045 1132 2,358 100,00
£, Education and Culture - ' : ‘
(28) Levelof study .
Chiang Rai 291 24.87 384 3282 495 12.31 l,l?OI 100,00
Fhayao 59 17.68 220 9.9 241 43.04 560 100.00
Nan ns 30.60 223 9.73 302 40.27 750 100.00
Total 613 2480 §27 33.3% 1,038 4).45 2,;1 80 100,00
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Table 2.3.5,1. Existing Soclo-Economic Conditions in Villages of the project area, (Cont'd}

Degree of the problems in Vitlages

Indlcator Serlous Medium Low Total
. Number % Number % Number % number e

(19) Education by govesnment '

Chiang Rai ' 36l 30.85 362 30.94 147 a2l §,170 100.00

Phayao 131 23.39 146 26.07 283 50.54 560 100.00

Nan 168 22.40 194 2587 388 5173 50 100.00

Total ‘ 660 26.61 762 %3 1,118 45.08 2,480 100.00
(30) Religion, Culture, and sport acthity

Chiang Rai 338 28.89 255 21,79 N 49.32 1,170 1¢0.00

Fhayao 102 18.21 94 16.79 364 65.00 560 100.00

Nan 25 | 2867 106 | 1403 | a2 | s220 | 70 | 10000

Tolal 655 26.41 458 1835 1,370 55.24 2,4%0 100.60
4. Natural Resowrce and Environment
(31) Forest

Chiang Rai 405 1462 607 51.88 158 13.50 1,i70 100.09

Phayao to1 18.04 389 69.46 _ 70. 12.50 560 100.00

Nan 348 46.40 213 28.67 187 24.93 750 | 100.00

Total #54 313.44 1,211 48.83 415 16.73 2,480 100.00
313 S

Chisng Rai 82 33,30 6§07 5292 158 13.78 1,147 100.00

Phayso 143 1243 23 5238 67 15.19 441 100.00

Nan 184 58.97 .1 o7 342 21 6.73 312 100.00

Total 0 3732 45 45.74 . 245 12.95 1,960 100.00
{33} YWater ) . . : . .

Chiang Rai . 149 14.22 485 46.28 414 39.50 1,048 100.00

Phayao 53 | 1038 263 $4.00 17 3511 487 100,00

Nan 30 4721 244 .22 439 61.57 713 100.00

Total 232 10.32 992 44.13 1,024 45.55 2,248 100.60
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In terms of the percentage of villages facing scrious or moderate problems related to tand
documents, the land ovmershlp issu¢ seems to be of greatcst concern in the wllagcs of Nan province
followed by Chlang Ral province. Land nghts problems are compwralwcly more senous in Chiang Rai
province. Inthe project areaas a whole, some 75 percent of wliages face land ownershl p related problems

- The availability of electricity is gencrally good in the project area with 91 percent of villages
facing little or 116 proﬁ!c:m_ However, the problem of watcr.supply is more serious than clectricity in

project arcas. Chiang Rai province in particular shows a scrious rate of 60.88%.

- The seriousness of problems related to the transportalion nctwork varies more widely among the
Provinees, The percentage of project area villages facmg serious problems wath their transporl network

ranges from 3.77 percent in Phayao provmce to 13.29 percent in Nan province.

Health care services are peroeived as unsatisfactory by a large aumber of villages in the project
area. Problems with basic health care are pcrcened as serious by 31 percent of villages, while 62 percent
of wllages perceive serious problems with health coverage. Mea:mhllc only 46 percent of villages are

reported to face little or no problem with househo!d sanitation.
Among cconomic indicators which exhibit a uniform pattern for all provinces, a large percentage
of villages face serious problems related to oufpul from planting products, tabor out-migration, and dry

season cultivation. These problems are all directly related to t he income of farmers in the project area.

(3) Existing National Policics for Rural Development

The national development policies stipulated in the Eighth National Economic and Social

Development Plan pertinent to rural developient fall into six areas of concern.

a._Development of human resources potential:

This concemn is to enhance the de\clopmcm potential of human resources by ensunng ‘personal
well-being in terms of health aceess to knowledge, and exposure to 2 leaming process that can lead tothe
dwclopment of self-reliance. This process should increase the potential for rurat dw elicrs to panlc;pate in

the development process of the oountry
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b. Development of social environmeit;

This concem addresses the nced to develop the social cavironment by strengihening social
institutions such as familics and communitics,as weli as by initiating and maintaining a vital cultural

environment.

¢. Increase of developmient potentials in regions and rural areas:

. This measure strives to disperse the development opportunitics, economic activitics, and
development benefits as well as improve& social services to regions. This strategy also promotes the
development of participatory processes through strengthening community organizations, supports the
tearning process and learning networks for the benefit of the community, and recognizes the need to
strengthen the roles of private business and non-government organizations. Due recogﬁition is also given
to the need to address ﬁroblems of the urban cnvironment,' and to adopt a multi-disciplinary approach to

addressing general and area-specific development activities.

d. Economic adjustments:

- This concern seeks to adjust production structures so as to strengthen and the ability of the Thai
economy to confront changes in the world market. The strategy promotes the development of science and
technology in order to provide a sound basc for sustainable development, and fo ensure development of

physical infrastructure.

e. Management of environment and natural resourges:

- .~ The strategy incorporates management approaches for effechive rchabilitation and conservation of
natural resources as well as principles to ensure equitable allocation of sesources for maximum benefit to

society and to rural communitics.

f. Strengthening the public sector: -

This concems strcngthéning the public sector to ensure its ability to assunic an effective role in
enhancing the dcw:.'élophmm 'potenlial and capacity of human resources, and to ensure the development of a

partnership between the public se_étor and the civil socicty to induce public participation in activities that
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involve delivery of public services. This strategy also rocognizes the need to cnsure the improvement of

the operationat efficiency of the public sector, and to ensure continuity in management of public affairs.

Instrumental to substantiating these six concemns is the need for compitent managenient to ensure
effective translation of the plan into concrete actions. This will include approaches towards transtating
plans into actions at the local and at the operational level by ensuring involvement of all concerned
agencics and the general public. This will also involve developing thic struture of the public sector as well
as adjusting lcgal systems to support desirable directions of change. This may also involve introducing
measures to increase the capacity of other institutions outside of the public sector to ensure their effective

contribution,
(2) Objectives and Strategy for Project Area’s Rural Development

. The present rural development efforts in the project area aim to solve social problems dominant in
rural areas through implementing the Kok-Ing-Nan water diversion project. Given the existing social
conditions and limited resources in the project area as outlined above, a more focused approach appears

necessary to ensure the successful rural development of the project area.

First, most job- and wage-related social problems should be addressed niost effectively through
economic development. The proposed project area devélopment atterhpts to create a wide range of job and
wage opportunilies in various fields including manufacturing and specialized service jobs. These should
improfc the macro-econonic environment and change the social structure in terms of the socio-cconomic

backgrounds of residents.

_ Second, gender issues (with the exception of poverty in women-headed houscholds) would be
treated best within the context of broader socio-cconomic development. One important condition for
project area devélopmem is therefore to mainstream women through socio-cconomic developnent: i.c. as

more significant contributors to the labor force or as main actors in participatory social services.

Third, as the above two items make clear, the poverty issue should be the focus of attention in the
project area’s rural development. Poverty in rural areas is after all primarily an outcome of various

socio-economic factors inherent in traditional nural communities.

Fourth, an issi_ze~oriented approach may be taken to niral development corresponding to emerging

opportunities for new economic activities. Rather than trying to solve or alleviate existing social problems
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associated with poverty, this approach would anticipate future problems that may be associated with new

econornic activilies and try to minimize their social costs. -

In gencral, two distinct approaches may be taken to address poverty issucs dominant in rural
arcas; a target group approach and a focused arca approach.. The target group approach attempts to solve
problems faced by a particular segment of the society such as women-headed houscholds, subsistence
fishers, or plantation workers. This approach may lead to formulation of a program to cover the target

group in an extensive area, while not effectively solving a complex sct of problems in any small area.

The focused arca approach, however, may be more applicable to the project arca’s rural
development, since most social pfobiems in the region are related to job and wage opportunities and these
issues may be addressed rather effectively through economic development initiatives. Considering the
expansive nature of the project area, problem areas mﬁst be broadly identified as representing typical
problem comple\:es cxisting in the region. Then pilot pmJects may be fonnulatcd one for each of the
typical problem complexes so that they may be effectwely replicated i in other areas having similar problem

complexes.
(3) Focused Avea Approach to the Project Area Rural Development

If a focused area approach is to be taken to rural devetopment in the project arca, a framework

niust first be set to clarify broad arcas and measures to be focused on in project formulation. A social

interview survey conducted as part of the study was used for this purpose in combination with basic

socio-economic statistics and field observation and interviews. Second, alimited number of Amphoes that
face typical povcrfy and refated social problems or bmérging economic opportunitics may be selected, and
pilot rurat development projects are formulated for implementation in the nearest future. Lessons can be
learned through the piloi project implcmentatioh, which may then be reflected in the formulation and

implementation of subsequent rural sudcessﬁ;i dei-'clopmén_t.
(1) Problem Amphoes

N _gl_ecﬁon of Problem Amphoes
~ The pro_;ect area encompasses 36 Amphocs and 290 tambons in three prounces Amphoes
dlrecth refated to the pro_;ect are Muaug Chlang Rai, Thoeng, Winang Chai, and Phayamenrai in Chlang

Rai provmce between the Kok and Ing Rivers. Bet\\cen the Ing and Nan Rivers, Amphm Thoeng in
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Chiang Rai province and Amphoe Chiang Kum in Phayao' province are also related dircctly.l Updated
socio-cconomic data for population, household income, cducation, health conditions, and various social
infrastructure and services arc available on tHc Amphoc level (1995 statistics). Updated data on the
tambon level are available only for population statistics. Selected Amphoc data are provided in Tables

2.3.52-1t02.3.52-10.

Comparison of the Amphoe data reveals that there is some cdrré!ation between Amphoe by
different indices. In particvlar, ranking of Amphoe by household income has ahigh cotrelation with
ranking by indices related to the land use rate, especially in arid season. Also, Amphoe classifications by

emmigration rate, working place and land use rate in the dry season are understandably highly correlated.

Problem Amphoes have been selected by using two broad categories of indices: income / Jand use
and land use / emmigration sate at the project site. Specifically included in each broad calcgory ate the
zivcrage annual household incomes, the land use rate in the arid season, and the ratio of emmigration and

tand use rate. Classification of Amphoes by each index.

As indicated above, a degenerative cycle tends to aftlict the problem Amphocs as follows:

- Water Shortage in arid season

4

Constrains the land use

Low Income

'’

Immigration to other area, Bangkok elc, to maintain their life

(Because there is no other industry except for agriculture in the project arca) - | i

Socio-Economic Problem
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Tabdle 2. 3.5.2-1 Population and Houschold of the Amphoes elong the project route, 1954

Changwat / Amphoe Male Female Total Total  |Farmer household Size of
‘ Number %% Number % Population | Household | Number %% Houschold
Kok-Ing
Chiang Rai . ;
Amphoe Muang 5,668 4382 5943 5118 11,611 2,940 388 13.20/ 3.95
Thoeng 14,384 30.75] 13,9581 4935 28,342 6,963 1,662 23.87 4.0
" Wiang Chai 13,730 shig 13,098|  48.82 26,828 6,821 894 13.11 3.93
Phayarnearai 5419 50.74 5260 49.26 10,673 2,480 239 9.64 4.31
Total 39,201 50611 38,259 4939 71,460 19,204 3,183 16.57 4.03
ing-Nan o
Chiang Rai .
Thoerg 4,997 50.28 4,891 4972 9,838 2,391 1,134) ~ 4743 4.11
Phayao ' :
Chiangkum 16,478 5047]  16,169]  49.53 32,647 7,215 2,906 3995 4.49
Total 21,425 50.431 21,050 - 49.57 42,485 9,606 4,040 41.80 4.40
|Grand Tolal 60,626 50.54) 39319  49.46 115,945 28,370 7,223 25.02 4.15

Source: Provincial statistical Office
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Table 2.3.5.2-4 Water supply condition, 1994

: Water Resotirce Rate of Household
ChangwaUAmphoe Total groundwater & | Ground water{ Shallow { Total (%} No.of | Drinking | Using
L Shallow pool pool (%) | pool (%) household | water () | waler (%)
Kok-Ing '
{hiang Rﬁ
Amphoe Muang 2,631 4280 | s7.20 | 10000 ) 2940 | 6109 § 79.29
Thoeng 3,792 2.43 9157 | 10000 | 6963 | a1 | 8857
 Wiang Chai 4,505 675 | 9321 § 10000 | sg2 | soss | ss2i
' Poyamengrai | 1,857 108 | 9852 | 10000 | 2480 | 8690 [ 9552
Total 12,785 1208 | 8792 | 10000 | 19204 | ss82 | 8192
Ing-Nea o
ChiangRéi !
Thoeng 1,226 2.61 9739 | 10000 | 2391 | 1819 | 9799
Phayzo .
Chisnglum 3,116 2.50 6750 | 10000 | 7275 | 3164 | 7352
Total 4,342 2.53 07.47 | 10000 | 9665 | 2832 | 7962
Grand total 17,127 7.31 9269 | 10000 | 28870 | 4207 | 8377

Source: Provincial statistical Office
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Table 2. 3.5.2-7 Education Level, 1994

Changwat/Amphoe Elernentary school | Secondary school { Secondasy school | > Sevondary school] Total
(GM scflooi) (High school) . l
Kok-Ing
Chiang Rai
Amphoe Muang 85.43 5.75 4.81 3.96 100.00
Thoeng 89.99 6.33 274 0.94 100.00
Wiang Chai 94.04 426 1.15 0.54 100.00
Phayamengrai 82.37 9.16 5.54 293 100.00
Total 8970 5.80 289 162 100.00
Ing-Nan ' '
Chiang Rai _
Thoeng 26.98 8.64 3.45 0.93 100.00
Phayao
Chiangkum 9375 373 1.63 0.89 100.00
Total 9131 5.50 229 0.91 100.00
Ground total - 90.50 5.65 2.59 1.26 100.00
Source: Provincial statistical Office
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Table 2. 3.5.2-8 Sanitafy situation, 1994

Changwat / Amphoe No. of Type of toilet
Household | Modem style | Primitive style None
Kok-Ing " |
Chiang Rai
Amphoe Muang | 2,940 96.53 3.40 0.07
Thoeng 6,963 88.01 8.59 053
_ Wiang Chai 6,821 94.58 5.26 0.16
Phayamengrai ‘2480 | - 99.76 0.00 0.24
Total 19,204 93.16 5.50 0.29
Ing-Nan' ' : .
Chiang Rai
Thoeng 2,391 95.32 4.68 0
Phayao - | |
Chiangkum 7,275 97.18 0.43 0.84 .
Total 9,666 96.72 1.48 0.63

Source: Provincial staﬁs:tica] Office
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In short, all of the problcms in the project area result from water shortagcs in the arld season, as
© Tables 2.3.5.2-5and 2.3.5.2-6 show. Water supply for agrlculmral usc during the anid scason is cmcml to

solving these problems.

The following three Amphocs have been selected for further analysis:
L. Amphoe Thoeng in Chiang Rai province
2. Amphoe Muang Chiang Rai in Chiang Rai province

3. Amphoe Chiangkum in Pﬁayéo province

Preliminary survey of problem Amphoes

A preliminary social survey was conducted to the selected Amphoes. The main objectives were to
find out existing microcconomic conditions in less developed communities and to develop a better

understanding of the livelihoods in those communities.

~ The suﬁey was based on ficld observation and interviews. Field observations were limited to
areas aroung respcclwc amphoe capitals and along access routes to the capitals. Interviews werc also
limited due to time constraints. Amphoe officers were interviewed in Thocng Rcsults naturally contain
the biases of respective interviewees, but nevertheless provide useful insight into characteristic conditions

of the conununities surveyed.
(Il) Amphocs Facing Emerging Economic Opportunitics

Various new economic opportunities are emerging in different pants of the pro;cct area, which
may usher social problems or conﬂlcts Typical potential problems include conflicts over land bemg used
for urbanfindustrial and mralfagncultural actwntm as well as socnal co;lﬁ:cts between mumgrant Wi orkers

and local people.

~ Some problems, especially lhose associated with mtensnﬁcatron of agncultural land use, ma)r h'm,
more extensive effects. For e\amplc cnhanced productivity of irrigated farms in Amphoe Thoeng and
intensification of fruit cultivation in Amphoe Muang need to be careﬁlily planned so that they will

providemaxinmum benefit to local people with minimum social costs.
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(4) Pilot Projects for Rural Development

Rural deveiopmeut projects are usually smalfl and complement large scale infrastructure and
economic development projccté that would transform the socio-cconomic and spatial structure of any
region. They are implemented for many communities, usually one after another. Lessons leamed from
carly implementations can thereby Be reflected in the formulation and implementation of subsequent
projects. The carliest projects should serve as pilot projects, which can be replicable to varying degrees, in

other communities,

: Thrcé Amphoes have been Selectcd in the project area for ecarly implefnentation of mral
development projects. These selected Amphoes are expected to undergo significant social andeconamic
changes as a result of the planned water diversion project. Pilot projects for these Amphoes should
therefore help indicate how simitar projects might be formulated and implemented in other communities

facing simifar problems or opportunitics.

Existing and potential land uses in the three Amphoes are summarized in Tables 2.3.5-5 and
2.3.5-6 Socio-economic data on: these Amphoes are extracted from the Village Level Basic Data Survey

of 1994
(1) Pilot projeclé for. problem Amphoes

Pilot projects haﬁe been formulated for the three sclected Amphoes facing poverty and other
typical social problems. They are Muang Chiang Rai, Thoeng, and Chiangkum. A common objective of
these projects is to improve the livelihood of people in tambons of the respective Amphoes b.y introducing
new and diversified economic activities. |

Characteristic activities that may hold prdmise for these Amphoes make use of water supply and
irrigation chilitiés. Different combinations of cash crops such as fruits, vegetables, flowers, and
upperland crops witl be provrded In addition institutional supports will be provided for farmer

organizing, agncultural cxtcnsmn and community nghts for resource use.
(i) Pilot projects for Amphaoes facing emerging economic opportunities

Pllot pro;ecls have been formulated for two. selected Amphoes Thoeng and Chiangkur.

Emergmg gconomic opportumucs in these two Amphoes are not only related to the new water supply

du rmg the and s:.ason for paddies but also for v cgelables flow ers, and other upland and trec crops, as welt
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as diversification of crops in favor of high valuc-added crops and those \\hlch may be processed locally.
Keys for the success of the project include improved water use and management and land consolidation.
Farmer organizing is a prerequisite for these pitot projects as well as joint procurciment of various

materials and marketing.

Emerging economic opportunities in Thoeng relate primarily to expansion and intensiﬁcation of
fruil production. Thoeng has an extensive arca which is well suited to fruits and ofher tree crops partly
under irrigation. Intensive fruit production under supplemental irrigation is a relatively new farming
practice. Farmers may nced to adopt themselves to the new system with support'from cxtension services,
provision of seedlings/saplings, and the joint procurement of materials and marketing, hence the pilot

project before full scale implementation
(5) Institutional Measures for Rural Development

While the pilot projects formulated through the Conceptual Study are implemented, more rural
development projects are expected to be formulated with local participation. Existing institutional
arrangements need to be streamlined for more effective planning and implementation of rural development

projects with more active local participation.

in T‘ilailand; both .top—doun and bottom-up planning mechanisms ex.ist for rural development.
Future directions for improved rural development planring and implementation should be based on (1)
further decentratization of development administration, and (2) the nc\\l) instituted status of Tambon
Administrative Orgamzat:on Rurat development institutions need to be strengthened at the tambon level
with broad guidance from the national institution for rural development and more active paﬂicipation of

local people and communitics.

At present, the Tambon Council formulates and proposcs tambon developnient plans whilea

development committee of the Council supports project de\elopmcnt through tcchmcai assistance.
Mostly, however, the Tambon Council undertakes coordination, coopcranon and mfonnatson

dissemination for gowmment projects.

Pro_;ect initiation and development at the tambon level should be sirengthencd with active local

panicipauon. It should start with panticipatory rura! appraisal (PRA) Through PRA, wlhgers

themsc!ses assess e*uslmg conditions of livelihood and fesource potentlals Critical problems facing -

villagers and their needs are thus identificd. The PRA should be folfoued by a pro;ect dev elopmem
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workshop. The workshop may be organized at the tambon level with the participation of villagers,

stakeholders, officials of local administrations, and NGOs active in the locality.

Based on the PRA ang the workshop, a tambon rural development plan should be preparcd along
with a tambon land usc plan. Preparation of the tambon land use plan would require substantive input
again from villagers as to arcas to be allocated to particular crops and locations of key infrastructure
facilitics. The tambon rural development plan would also clarify arrangements for implementing

formutated projects, including roles to be played by NGOs.
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Chapter3 IEE for the Route Recommended by JICA Study Team
3.1 Reviews anrl Comments for T'EAM J/V Report
The diversion routes proposed by TEAM J/V ate shown on Figure 3.1.1.

311 Surlace Water and Aquatic Ecology

311 Waterquamy

~The constmctlon of the open cana! / culvert and tunnet system wrll eertamly create impacts on the

 ater quality both during the construction and operation phase The erosion during the construction
- caused by ramfal! at the open construction site, will increase the turbidlty and suspended materials into

- the water sources Dunng the operatton phase, the diversion of water from one watershed to other

watershed may change charactenstrcs of the receiving water.

(1) Methodology of the study

Site mvesngatron was made in mid - March 1996

Water samplings of ten stations \\ere camed outin the followmg schedule

The first water sampling was taken between May 27 - 29, 1996.

Water samples \-.ere collected from 10 stat:ons shmm in Figure 3.1.1.1

The first two stations of station 1 and 2 were in the Kok River. '

From statron number 3 to 7 samp!es “ere taken frorn the Ing Watershed
From statlon number 31010, samples W ere From the Nan Watershed.

| The followmg rtems are anaiyzed

physical parameter

transparency, ﬂow rate water temperature vetoeuy, depth pH conductwrty,
- chemical parameter . ' _
total hardness drssohed oxygen COD, BOD, nitrate, phosphate ammomum
total solld drssotved sohd suspended solid, chlonrrate sulfate
- brologlcal parameter : '_ ‘
- otal coliform bacteria, fecal eohform bacteria - .
o —j- heavy melals |
- Pb,C4, Cr Hg, As, Ca, Mg, Fe, Mn
- organochlorrne : :
B drldnn aldrm BHC heptaehor endrin, DD'l
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2)  Resuit of px_‘eliminhry study

'The cha_'racielistics of water samp.fes analyzed in the study are shown in Tables 3.1.1.1t03.1.1.3.
Table 3.1.1.1 shows ordinary water _characien'stics while Table 3.1.1.2 and 3.1.1.3 reveal the level of
the heavy metal and pesﬁcide in the water samples respectively. The water characteristics of samples
are as follows :

The water in Kok Rwer( station | and 2 ) was rather turbid with the suspended sofid.

The hardness of water samples were also slightly alkaline and rather soft.

DO ( dissolved oxygen ) levels were also high. ‘ '
- _ BOD { bnochenucal oxygen demand ) levels were very low -
- Inorgamc nutnents in terms of total phosphate and ammonium v.ere also low.

Coliform bacteria level was rather high especially at the station downstream of Chjangral

municipality. ' .

Heavy metals were also low except iron which was vather h;gh

Pestimde_s in terms of organochlonne can not be detected.

" Inthe Ing Watershed water samples were taken from Mae Nam Loi, Huai Plong, Ing - Loa River
and [ng River. It was noticeable that during samplmg penod these was almost no flow in Huai Plong
and Mae Nam Loi since both streams are small and villagers constructed their own weirs along the
streams, which abused stagnant water in the streams. In the case of Ing - Loa River and Ing River,
water flows were hlgher than in Kok River In this watershed water charactenstlcs are quite similar to

“each olher except turbidity. Smal | streams seem to be less turbid than big rivers. Water was also
quite soft. DO levels were h;gh.BOD levels were quite low in big rivers but rather high in case of
Huai Plong and Mae Nam Loi. Both streams run close to many small communities from which

- wastwater from villagers activities flow directly into the streams.  pH levels were quite peutrai. " Both

of the total and fecal cohfoml levels were ralher high.  Heavy metal were rather low in all stations.

Pesticides cannot be detected from the samples. B '

Unlikc other watershed, water smplcs from lhé Nan Watershed were rather clear during the
sampling penod Suspended solid level were in the lower range because of no rain during that period.
Water was also shght]y alkaline and the hardness was hlgher than in other watersheds Orgamc
substances in terms of BOD were also low.  Nutrients and cohform bactenal s\ere lox\er than in other

watershed. Heavy metal and pestmde were also very low.

Results from the first water sampling show that the charécieristics of the water in _the Kok - Ing

Rivers and Nan River are in class 2 as classified by the Mihistry of Sciencc, Technology and
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Table 3.1.1.1
Quality of Water in Kok-Ing-Nan (May 1996)

_ Station
Parameters Unit Kok Ing Nan

t | 23] 41 s 6] 7|8 9|10
Transparency cm 4| 15| 38| 19 ¢ 12| 30| 22 |>27] - 49
Flow rate s - |so8] - . - 839152088 |267| -
Air Temperature C 294 | 27261 - : - . < | 3t3]303] 310
Water Temperature C 3032848 3¢ | 33 ) 33| 32| 31 |265]289](278
Velocity m/s 064 |om| - - | 49023 05 |os83|028]| -
Depth m 095|085} - - |12s| - |oss|o19]069] 1.29
pH ' 80 | 8275|7677 | 78] 76|29 81/ 82
Conductivity usfem | 154 | 18 | 174 | 124 | ta6 | 153 | 146 | 224 | 230 | 257
TH mgACaCO, | 54 | so | s8 | 36 | 36 | ss | s2 ] 92 | 96 | 98
DO mg/l 60| 68| 67|60 |63]|62]62]74]70]|56s
COD ‘mg/ 2 [ 35| 1325} 1087|6117} 23|40
BOD mg/l 10]log|27]a9f19f09]o02|o07]10] 07
NO,-N mg/l 023023 053026021003 019]0.15] 0.2 | 009
TP mg/l 036 ] 020 ]| 0.09 ] 0331051 0.16] 004 001]003]006
NHN mg/ 022} 020]004f032]027]011]008]003]004]007
TS g/l 188 | 309 | 131 ) 160§ 252 | 142 ) 18] s | 12 133
DS mg/l 88 | 70 | o9 [ mo| 147 87 | 79 | 13| 1e3 | 11s
SS mg/l 100 239325010555 |6 | s | 9|18
Cl- mg/ 16| 16]26[26]41]16)10]05] 10126
sor mg/l 84| 7962|888 |108| 69|66 s1]52]s3
Totat Coliform MPN/100 vet | 700 | 1,700] s00 | 1,100] 260 |3,.000] 170 | %0 | 90 | 90
Fecal Coliform MPN/100 vel | 500 | 800 | s06 | 1,100] 80 |2,400] 170 | 60 | 40 | 90
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_ Table 3.1.1.2
Heavy Metal Level In Kok-Ing-Nan (May 1996)

(Unit: mg/l)
Station : Items
Pb cd Cr Hg As  Ca Mg Fe Mn
1 - 0.007 0.003 0.002 <0.002 0003 8.61 3.94 154 014
2 0.005 0.002 <6002 <0.002 0.002 8.73 4.09 2.39 0.28
3 0006 <0.002 <0.002 <0.002 <0.002 8.138 44  0.19 0.22
4 0.004 0002 © 0002 <0.002 0002 521 237 100 0.42
5 0.004 <0002 <0.002 <0002 <0002 648 24 254 041
6 0.005 <002 0002 <0002 0002  11.88 28 0.92 0.11
7 0.004 0.003 © <0002 <0002 0.003  10.61 28 086 006
3 0.003 <(.002 <0.002 <0002 <0002 19.09 3584 0:35 0.08
9 0004 0002 <0002 <0.002 <(.f._002 19.94 400 039 0.05
10 0004 <0002 <0.002 <0002 <0002 1879 462 035  0.08
| " Table 3.1.1.3 |
- Organoch!orine In Kek-Ing-Nan (May 1996)
' ' ' (Unit: ;z'g/)
Staliqn A 7 : . Sampling Station o .
Chemicals 1 2 3 | 4 5 6 7 .8 9 10
Dieldrin <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 @
Aldrin <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
BHC <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <6.001 <0.001
Heptachor <0.001 [ <0.001 | <0.00t | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Endrin ' <0.001 | <0.001 } <0.C01 | <0.001 <0.06] <0.001 | <0.001 | <0.001 | <0.001 ] <0.601
DDT o <0.001 | <0.001 | <0.001 <0.0{Jl. <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
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Environment. In the case of alt streams such as Huai Plong and Mae Nan Loi, the water qualities were
classified in class 4 due to higher BOD levels. However, since the flows in these streams are quite

small in quantity, when they reach the Ing River, they cannot change its water quality so much.

(3) Comparison of preliminary impact assessment among the three alternatives

It was preliminary assessed on the impact of the three altematives of A, B and C in the present

Kok - Ing - Nan Project as follows . During the construction phase, there will be a construction on the

open canal on the alternative A less than the altemative B and C within the Kok Watershed.  And the
length of tunnel on the altemative A will be longer than the length of tunnel on the alternatives B and C.
This means that during construction, the open sufface of cbnsttuction site of the alternative B and C
will be larger and during rainy season, rain water can wash down sediment from the construction site
into the streams and later into Kok River much more than the alternative A.- Apart from this, the
tmpacts on the Ing and Nan River water quality are not so much different between the alternative A and
B. During the operatibn phase, since the diversion site and the receiving water bodies are quite far

from each other. Therefore, the impact of on water quality of both will be similar.
3.1.1.2  Aquatic biology / Fishery

The development of natural water resources can cause some impacts on the aquatic ecology and
fishery resources.  With the high demand of water for domestic use, irrigation, industries, power plahts
and also for the new project to increase the national production, many water resources are exploited to
serve for its purpose. Some probably adverse effect can be solved or minimized as the activitics of
waler resource developfnent are on the same watershed. Water transfer and link with other \s=atershcds
may cause some lmpacts to the species composmon and the abundance of aquat:c organisms existing in
the watershed. The purpose of the present survey is to evaluate the existing environment within the

project sites in regard to the aquatic biology and fishery resources.
(1) Methodology of the study

The secondary data and information were collected and reviewed.  Site investigation was carried
out during March, 1996. During 26-29 May 1996, the field trip was conducted to the project site for
the'collection of équatic orgamsms During the samplmg period, fishing aclwlttes were observed to
make interviews with local fishermea. - The characteristics of aquatic orgamsms identified are the

spec:es composmon in populahon predommant Spc01es frequency of occurrence, their abundance and

also spec:es size, \\Clght and numbera
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{2) Result of preliminary study

1)  Sapling site characteristics
Kok River ( Station Land 2 ) :
0.8-3.0mdepth, 100-120m width, - with high flow and turbid water.
Mae Loi River ( Station 3 and 4 ):
1-2m.depth, 8-12m.width, stagnated turbid water,
Ing River ( Station Sand 7) : _
i-1.5. depth, 30mwidth, stagnated and turbid water.
Laos Rivér ( Staticn 6 ) : ; : _
2m.depth, 20m.width,  low flow and turbid water.
Yod River ( Station 8 ) ; - |
- 0.5m, depth, 15 m. width, clear water and flow.
Yao River ( Station 9) :
- 35m. ividth, " low flow and turbid.
Wan River ( Station 10) : .
0.6 m.depth,  SOm.width, low flow and turbid water.

2)  Fish .

Total of forty two (42) fish species were found in five (5) sampling stations including twelve (12)
_ families as shown in Table 3.1.1.4. The family Cyprinidac was the mosf abundant with 12 species
~ followed by cobitidac of 11 species, Bagﬁdae and Mastacembelidac of each 3 species. Number of
species and total weight of fish at each sampling station are as follow

River family species sizerange {cm) | - tails total \\'eight(grams)

Kok 4 7 15-175 21 | 32 8
Laos 7 20 166 288

Ing 5 16 22-170 726 83

Yod 6 14 15-130 32 | o 270 -

Nan 8 12 15-21.0 158 522

3)  Plankton organisms _ _ : - : : L

~ Plankton organisms collected from 10 stations consisted of 5 of phytoplanktdn and 4 phyl'um of
zooplankton. Phytoplankton are Bacillariophyta, 13 species and Chiorophyta 12 sﬁc_cieé, Cyanophyta
6 species, Euglenophyta 1 species and Pyrrophyta 2 species. Zoop!anktbn g'roups.a‘rc Rotifera 10
species ,rPr.otozoa 4 species, Arthropoda 8 species and Nematoda 1 species. .~ '

'4)  Benthic animals
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‘? Three phyla of benthic animal are found. Number of families and species found in cach phyla
were Annelida; 2 families, 2 species, 13 families w1th 12 specaes of Arthropoda and 6 familics with 10

species of Mollusca.
5)  Aquatic plant

There are 12 families of aquatic plants found with in the total of 15 species. Floating plants 2

species, Submerged plants 5 species, Emerged plants 2 species and Margmai plams 6 species.
(3) Preliminary impact on aquatic ecalogjr.’ fishery

From the prehmmary study on the aquatic ecology and fishery, lhc initial 1mpacts due to the
present Kok - lng Nan Pro;ect are as follows '

- The u'npact on distribution of fish populauon from one watershed to other watersheds is
ewcpected to be low because the prehmmary result of the study revealed the same groups of
fish wrth no violent bcha\nor and the same of foliage and carnivore fish ratio.

- The aquatlc ecosystem in the dwers:on tunnel may be changed in high level, i.e. the decrease
of water temperature, oxygen consumption and light will affect to the living orgamsm in the
water. The impact levels of Altematwe A, B and C will not be different. ‘

. The distnbunon of aquatic plants, especially Glant Minosa, will be aﬂ'ected in modetate level.

- Other nnpacts will be occurred during the construction period, namely, increase of sediment in

surface water near the construction sntc
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Table 3.1.1.4 (1/2)

| 'Spécie_s, of Fi.s_h Found in the Samples Collected froin_
Kok-Ing-Nan Rivers during May 27-28, 1996

Sampling Station

Family iScientific Name Thai Name
' 6 7 3 10
1. Cyprinidae (17=40.49%)
Barilius quttatus Nang car - - -
Epatzeorhynchos coatesi Soi dok yang - - - -
Barilius nanensis Nam muk X - - X
Cirrhinus jullieni Soi kao X X - -
- Cyclocheilichthys armatus Pak lium X X - -
Epalzeorhynchos siamensis Leb mue nang X - - -
Esornus metalticus Siew nuard yao X X - -
Labeo erythrurus Gar dang X | x| - -
Labiobarbus lineatus ~ Sar X X - -
Mystacoleucus marginatus Hang luang X | X - X
Osteochilus vittatus Rong mai tub X X : -
Puntius ticto Tum X - X X
Rasbora palustris Siew X X - -
Morulius chrysophekadion Ga dum - X -
Garra teaniaia Lia hin - - X -
Rasbora borapetensis Siew hang dang - - X -
- Hampala macrolepidota " Karsubked - - - - X
2. Cobitidae (11=26.19%) - | _-
Acanthopsis choirchynchos Rark kluay X X - -
Botia cos Mum X - -
Cobitophis anquillaris Ard X X - -
Botia hymenophysa Mﬁm_ - X - -
Nemacheilus binotatus Khor - - X X
N. menanensis Khor - - X -
N. nicholsi  Khor - - X -
N. redei Khor - - X -
N. pallidus Khor - - X -
N. multifasciatus Khor - - X -
N. poculi Khor - - x| -
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Species of Fish Found in the Samples Coltected from

Table 3.1.1.4 (2/2)

Kok-Ing-Nar Rivers during May 27-28, 1996

Family /Scieatific Name Thai Name Sampling Station
6 | 7] 8 | 10]
. Baqridae (3=7.14%) _
Mystus nemurus Kod luang - X - -
Leiocassis siamensis Kayaeng hin X - - -
Mystus cavasius Kayaeng bai kwai X X - -
. Channidae (1=2.38%)
Channa striata Chon - X - -
. Centropomidae (1=2.38%) |
Chanda siamensis Pan khaew X X - X
. Pristolepidae (1=2.38%) : _
* Pristolepis fasciatus Mom chang yeab X - X X
. Anabantidae (1=2.38%)
Trichopsis vittatus Krim X - - -
. Mastacembelidae (3=7.14%) o o
Macroqnathus siamensis - Load X - -1 X
Mastacembelus maculatus Khar thing - - X -
Mastacembelus armatus Khar thing - - - X
. Belonidae (1=2.38%) 5
Xenentodon cancifa Khar thunghae - - X X
10, Gobiidae (1=2.38%)
Pseudogobiopsis siamensis Bou - - X -
11. Notopteri_dae {1=2.38%) _
" Notopterus notopterus Salad - - - ¢
12. Tetraodontidae (1=2.38%) _ |
Tetracden leiurus ' Pukpao jud - - - X
Total IIZ_F‘am_il;es 42 species 20 14 12

Note : Sampling stations are shown in Figure 3.1.1.1
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3.1.1.3 Review and comments

A, Surface water gualit;

Method

Additional descriptions are needed for the following items;

sampling location mentioned with the river name, longitude and latitude
frequency of the sampling in each station |
sampling apparatus of all kinds used during the survey
storage éonditioh of samples after the sampling

criteria to select analyzed items

Additional sampling items are needed fo.r,tbe follwoing items;

mud samples in each station to compare the water samples
specific gravity of water

particulate organic matter in tenins of carbon

Items to be analyzed .
ftems to be analyzed are for the followings;

matrix analysis among the analyzed items

sinking rate of silt in the stagnaht condition

spectrum of silt particles in water samples

specific gravity of water samples _
particulate organic matter in terms of carbon in water samples
chlorophyll and phacophytin contents in water samples

total count of bacteria and aggregates in water samples

viable count of general type of bacteria on the plates in water samples
pesticides/herbicide in mud samples

inorganic N and P in mud samples

ignition less in mud samples "

heavy metals in mud samples

Ehin mud samples L

hydrogen sulfide in mud samples

viable count of bacteria on the plate in mud samples

B. Agqualic¢ ecology! Fishery

Method

Additional description are needed for the followings;




]

Fish _
sampling location mentioned with the river name, longitude and latitude
- definition of the fish size of the total, standard or folk length

- ltypes, mésh size and length of fish sampling net

- examination of the sampling accuracy among the samples
Plankton
- sampling location mentioned with the longitude and latitude
- mesh size and mouth size of plankton net
- water volume' of the haul in the sampling
. - examination of the sampling accuracy among the samples
- type of the fixative and its final concenteation in the samples
. dividing method of the samples before observation under the microscope
- number of the fields of obscrvation under the microscope
- light intensity on the bottom ' '
Benthos
- sampling location with longitude and latitude
- sampling device with the specification
- diversity index in each sampling station
- examination of the sampling accuracy among the samples
Aquatic plant '
- sampling location with longntude and latitude

- sampling device with the specification

Items to bhe analyzed

© ftems to be analyzed are as follows :

Fish _
- classification based on the indigenous and exotic species
. classification based on the feeding habit
- clear definition of difference between productlon and productivity
- diversity index in each sampling station to characterize the location
Plankton ' _ '
~ - microplankton with the size less than 100 or 200 micrometers
- estimate of biomass in terms of dry weight
- diversity index in each sampling station to characterize the tocation
Benthos ce o o .‘ '
- size classaﬁcatton by phyla and/or classes _
- estlmate of biomass in terms of weight in dly or wet
. classification based on the feeding habit -



- diversity index in each sampling station to characterize the location

- vegetation or density based on the ecological category or species of the plants

- estimate of the biomass in terms of dry weight by the random sampling

- estimate of detritus quantity in dry weight to estimate the potential food supply to water
bodies

- diversity index in each sampling station to characterize the location

C. Route selection
~ Any difference among the alternatives is not identified before the project implementation for surface

water quality and aquatic ecology/ﬁshery

1)

Surface water quaiity

Diversion structure in Kok River

1

2)

3)

Water quality near the Diversion structure

It is clear that coliform bacteria, inorganic nitrogen and phosphorus, ammonia, total solid,
suspended solid are higher in some extent compared to other stations.

Communities located upstream | . ‘

Approximate nﬁmber_of conununity households are required to be described.

Water use of communities upstream/downstream

The purpose of water use and supply in this area is not so clear.

Diversion structure in Ing River

B

2)

3)

Water quality near the Diversion structure _

It is clear that BOD value of 2.7 and 4.9 arg higher than other sampling station. But
colifonm bacteria, organic nitrogen and ammonia are not so low level.

Communities located upstream _

Approximate number of community houscholds are required to be described.

Water use of communities upstrcém/dovmstream

Water usage from the main stream or river are required to be mentloned

Diversion canals/ culverts and tunnels from Kok Rwer to Ing Rl ver

1

Obstruction on the natural flow direction "

Velocity of the stream will be accelerated due to the stralght structure and steep slope in
the facilities. ‘

Sediment increase during constmcuon period .

By m'er bed dredging will be done for 1.5 kliometers of lenglh sedlment increase in the
river will be occurred i in some extent during the constmctlon But those will be

disappeared in a whilc due to the rapid flow of the river

Diversion canalslcu!verts and tunnels from Ing River to Nan Rlver { Yod )

3-14




2)

b

2)

Obstruction on the natural flow direction
Velocity of the stream will be aceelerated due to the straight structure and steep slope in

the facilities.

- Sediment increase during construction period

By river bed dredging will be done for 1.5 kilometers of length, sediment increase in the
river witl be occurred in some extent during the construction.  But those will be

disappeared in a while due to the rapid flow of the river

Aquatic ecology/ Fishery in Alternative A

Diversion structure in Kok River

1)

2)

3)

4)

Type and abundance of fish
Without diversity index and biomass, location characteristics are not clear so that the

- distribution pattems cannot be easily compared to other points.

Abundance of aquatic weed
It is not clear the degree of the density which surveyed to be carried out of the length ,width
by which can be estimated its biomass, and the function of them whether it contribute to
strengthen the banks or to be a kind of obstacles

Abundance of plankton and benthos
Without diversity index and biomziss, location characteristics are not clear so that the
distribution patierns cannot be casily compared to other points. '

Fisheries _

Needed to confirm the existence of the ponds and artisanal fishing of the villagers

Diversion structure in Ing River

D
_2)
3

_4)

Type and abundance of fish
Without diversity index and biomass, location characteristics are not clear so that the
distribution patterns cannot be easily compared to other points.

Abundance of aquatic weed |
It is not clear the degree of the density which sun'eyed to be carried out of the length ,width
by which can be estimated its biomass, and the function of them whether it contribute to
strengthen the barks or to be a kind of obstacles

Abundance of plankton and benthos
Without diversity index and biomass, location characteristics are not clear so that the
distribution patterns cannot be easily compared to other points. :

Fisheries

* Needed to confirm the existence of the ponds and artisanal fishing of the villagers .

Diversion canals/culverts ang tunnels from Kok River to Ing  River

1) Distribution of aquatic organisms



Without diversity index and biomass, location characteristics are not clear so that the
distribution patterns cannot be easily compared té other points,

2) Change of aquatic ecological condition
Impacts themselves affect the organisms but through the change of the physical factors.

Diversion canals/ culverts and tuanels from Ing River to Nan River { Yod )

1) Distribution of aquatic organisms
Without diversity index and biomass, location characteristics are not clear so that the
distnbution patterns cannot be easily compared to other points,

2) Change of aquatic ecological condition : -
l_mpabts themselves aﬁ'ec'_t the organisms but throilgﬁ the change of the physical factors.
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3.1.2 Forest Resources

3.1.2.1 Forest resources along the diversion route

Forest resources along the divession route are shown at Table 3.1.2.1

Table 3.1.2.1

Forest vesources along the KIN-diversion route

Location

Forest resources

Kok Diversion Dam

- none forest

Kok - Ing Diversion Canal

- there are some small hill areas
- most of hill arcas are covered by degradcd forest
- most of forest areas are constituted for National Forest Reserve (¢)

Ing Diversion Dam

- none forest

Ing Diversion Canal to Ing - Yot

- there are some small hill areas

Tunnel - most of hill areas are co»ercd by degraded forest
- most of forest areas are constituted for National Forest Reserve ( c)
- some head watershed arcas arc constituted for Watershed]
classification { 1A) :
Ing River Training - none forest .

Ing - Yot Tunnel

- most of this area are mountainous areas covered by

degraded/secondary forests

- main forest type is the Hill Evergreen Forests (source ; RFD oﬂioe)
- most of the mountain’s foot areas are encroached for cultivation , the

forests are deforested ; fields , bush , bamboo . '

- most of this area arc Doi Phu San Natnonal Park ‘under

establishement

- most of this area are Watershed Classification { 1A ) zone

- most of this arcas arc National Forest Reserve (C ) zone

* No data ;_about the vegetation around the Phu Sang Waterfall (only
one warm waterfall in the Thailand)

F'Iood_Comro_! Dam

- most of this area are mountamous areas covered by
dcgraded/secondary forests

- most of the mountain’s foot areas are encroached for cultivation , the
forests are_deforesled ; fields , bush , bamboo

- some areas are Watershed Classification ( 1A ) zone

- some areas are National Forest Reserve ( C ) zone

Yao river Training

- few trees
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3.1.2.2 Environmental Resources and Aspects at each Construction site

Most of the area that the water diversion canals of alternatives A, B and C, will pass through ar¢ the

agricultural land such as rice filed, corn, canc and the shifting cultivation. For the areas of inlet/outlet

and inclined shaft, they arc covered with the degraded forest which have been disturbed by the local

people for agricultural purpose. The diversion tunnel section will pass under the conservation arcas such

as the natural forest reserves, the forest conservation zone and watershed class 1 (WSC1) but the forest

community will not be disturbed because the diversion tunncl will pass underground with more than

500-1,000 m. depth. In association with the tunnel construction, tunnel shafts are planned to be located

at seven places along the route. In order to avoid the environmental impact, the entra'ncc, exit and all the

inlet portions of shafts are located outside of the Watershed Classification (1A).

(1) Around the Piversion Structure Site in Kok River

Environmental Resources

Alternative A

Alteraative B/C

Mainly agricultural arcas, especially
rice paddy and maizc. No forest area.

Mainly agricuttural areas,
near Huai Mac Gom which
flows to Nam Mae Kok No
forest area .

Ecosystem Condition
around the  Diversion
Structure Site

Natural  Forest Tree

Covering the Construction
Area

Area on both sides of Nam Kok at
this site is covered with Giant mimosa.
No forest tree specics

Mo forest tregs in this area,
there are only Giant mimosa
along both sides of the river.

{2) Around the Diversion Structure Site in Ing River. -

Enviranmental Resources

Alternative A

Ablternative B/C

Ecosystem Condition Mainly agriceltural arcas, especially Mainly agriculture areas i,
around  the . Diversion | rice field and maize, in the vicinity of paddy ficld.
Structure Site the site, degraded Mixed Deciduous and .
' Dy Dipterocarp forest were found.
Natural  Forest Tree |  Shorea siamensis (Rung), No forest trees in the area

Covering the Construction
Arca

Shorea obtusa (Teng), =~
Afzelia xylocarpa (Makka),

- Prerocarpus macrocarpus{Pradu),

- Xylia xylocarpa (Dasng),
Spondias pinnata(Makok)

are the natural tree species in this area.

adjacent to the proposed dam
site.
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(3) Algng the Diférsion Canal/Culverts and Tunnels from Nam Kok to Nam Ing

Environmental Aspects

- Alternative A

~ Alternative B Alternative C
Disturbance to the Forest | The diversion The diversion canal Not differ from
Reserves ' canal and tunnel and tunnel from Mae alternative B.
from Mae Kok to | Kok to Mae Ing will
Mae Ing will pass 5 | pass 3 national forest

national forest
reserves in zone C
about 12 km, and
zone E for 4 km,
most of these
sections pass
undemeath the
mountain,

reserves in zone C for 4
km and zone A for 2.5
k.,

National forest would
be slightly disturbed
because the diversion
structure at those
sections mostly pass
underground, not lower
than 500-1,000 m. from
ground surface.

~ Disturbance to .
Watershed Class 1 areas

Tunnel will pass
underneath '
watershed class 1
areas, with distance

about 2 km.

Both canal and tunnel
will not pass through
watershed class 1 area.

Both canal and tunnel
will not pass through
watershed class 1 area.

Forest Conditions

The canal mainly
passes through the
rice field and upland
crops areas.

Mixed Deciduous
and Dry
Dipterocarps
Forests were
scattering and
Bamboos were
found near the
tunne] inlet.

" Mostly areas which
will be destroy are
agriculture.

The arca at the tunnel
inlet and outlet was
slope hillside or slope
hillfoot covercd mostly
with upland crop.
Remaining forest areas
arg in a few.

Almost affected areas
arca are the same areas
as alternative B.

Size forest of areas to be
disturbed

About 100-200
rai of degraded
forest will be
disturbed.

Forest area =100
rais will be disturbed.

About 100 rai of
degraded forest will be
disturbed. '




{4) Along the Diversion Canal/Culverts and Tunnels From Nam Ing to Nam Nan(Yod)

Environmental Aspects

Alternative A

~ Alternative B

. Alternative C

Disturbance to the Forest
Reserves

Most of
altemative A arc
tunncl which wall
pass bencath 3
national forest
reserves in the forest
conservation zone
(C) about 56.61 km
and the cconomic
forest zone (E)
about .54 km.

The diversion tunnel
of alternative B will

"| pass beneath 3 national

forest reserves in the
forest conservation zone
(C) about 56.61 km and
the economic forest
zone (E) about 0.54 km.

The tunnel will pass
beneath 9 national
forest reserves in the
forest conservation zone
{C) about 34.46 km, the
economic forest zone
(E) about 3.39 km and
the forest Jand suitable
for agriculture about
3.57km

Disturbance to _
Watershed Class 1 areas

The diversion
tunnel of alternative
Awill pass
undemneath W
about 29.70 km.

The diversion tunnel
of alternative B will
pass underncath WC 1
about 27.0 km.

The diversion tunnel
of alternative C will
pass undemeath WC 1
about 16.30 km,

Farest Conditions

_ The alternative A
will pass through
agricultural land -
and degraded forest.

The altemative B will
pass through
agricultural land and
degraded forest.

" As sami as -
Alternative Aand B.

Size of forest areas to be
disturbed

About 700-800
rai of degrated
forest will be
disturbed.

About 400-500 rai of
degrated forest will be
disturbed.

About 300-400 rai of
degrated forest will be
disturbed.
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3.1.23 Summary of TEAM J/V Report

‘The impacts of cach Alternative route are examined bascd on the length of the route intofunder

: t_hc forest arcas .

Preliminary Impacts Assessment on Forest Resources is shown as follows ;

(IEE)

1. The expocted impact on forest resource is of low level .

2. There are regulation about watershed classification. The route, especially in the 50 km tunnel portion, is
in the watershed class 1, so the EIA teport submission to the National Environmental Board ( NEB )} is
necessary. ' '

3. After the EIA report has been approwd by the NEB, the praject will be further addressed to the cabinet
for approval.

{ Reason)

1. The water diversion canals of aIt_emaliﬁcs A, Band C, will péss maostly lhrough.t!'ie agricuftural land such
as rice field, com, cane and the shifling cultivation. |

2. For the arcas of mlctlou(let and vertical shaﬁ they are covered with the degraded forest which have been
encroached by the local people for agncuhural purpose.

3 . The diversion tunnel section will pass under the conservation areas such as the National Forest Rmcwa?,
the forest conservation zone and watershed class 1 (WSC1), but the forest community will not be
disturbed because the diversion tunnel will pass underground with more than 500-1,000 m. depth.

4. Tunnel shafls are planned to be located at seven places along the route. In order to avoid the

environmental impact, the entrance, exit and all the inlet poﬂions of shafts are located outside of the

Watershed Classification (1A).
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Problems / Important Impacts

Recommended Mitigation Measures

- Loss of forest arca to the construction of | - The construction should not be done in forest reserve

canal/culvert and tunnel for water diversion

- Distarbance of the Watershed Class |
area (WSC1)

- Forest tand adjacent to the construction |
site being illegally occupied by project’s

workers/officials and local villagers.

area; if it cannot be avoided, cut as few trecs as
;Sossiblc and reforestation should be donc prbpcrty.

- In case the construction has to be done in reserved
forest area, permission has to be secured from the
Royal Forestry Departnient in accordance with law and
regulations; a plan to _compcnsate for forest land ldst
because the construction has to be prepared and

approved by RFD.

- No activities to be allowed in WSCI area; if this
cannot be avoided, the activitics has to follow laws and
regulations strictly and EIA needs to be prepared for
the appfoval of the National Environmental Board ,
and the project will be further submilted o the cabinet

for approval resolution.

- Don't buitd worker’s ca_thp or community close to forest
arca. | . | _

-Do nof allow project’s workers/officials and villagers to
cncroach forest area. No hunting be allowed by issuing

regulations and _enfbrciﬁg them strictly.
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3.1.2.4 Review and Comments for TEAM J/V Report

Although the expected impact on forest resource is of low level but there are regulation about
watershed classification, according to which no development aciivities are allowed in the forest areas
classified as Al watershéd. On this matter, it will be quite indispensable for RID to discuss with RFD
and OFEPP, focusing on the necessity of the development, the conservation of the forest, and the
subsequent environmental impacts of the development. Then, the subhlission of ElA report to the
National Environmental Board is nccessary. After the EIA report has been approved by the NEB, the

project will be further submitted to the cabinet for approval.

Fromi the viewpoint of Forest Resources |, the impact examined at this'phasc on the routes

proposed by TEAM J/V are also expcc{é_d tobe _lb_w. However, the following additional investigation will

 be required to strengthen the 1EE (TEAM WV) before proceeding to the EIA

- the Préliminary Impact Assessnient dn the Nan watershed area ,
; SOMe imp'actvare e:ipeétod from the Flood Control Dam and Yao River Training
- -the Prelimina.ry Impact Asscésmcnt oﬂ the ycge!aliqn_érbund the Phu Sang Waterfall ,
; this waterfall is a warm waterfall only prc_;scnt in Thailand
- the investigation about each forest type in Kok , Ing aﬁd Nai_] basins ,
; for natural forest , secondary forest , degraded/deforested area ,recovering forest area
; distribution
; vegetation type , biological characteristics , biodiversity , ccosystem
| ; forest production - ' '
~ . utilization of the forest
: management plan for using.a'nd conservation of the forest
- the ini’cstigation about the condition of the each forest type in Kok , Ing , Nan basins
; for natural forest , secondly forest , degradedr‘deforesied area , recovering forest area
: meteorological condition " '

; 56i| conditons
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3.1.3.1

Wildlife

Wildlife Environment

An outline of environmental condition in the project area are as shown in Table 3.1.3.1.

Table 3.£.3.1  Qutline of environmental condition of the project area
Arca Alternative Environment and Wildlife
I Kok-Ing A Mostly agriculture area and village community.
Diversion Only small size wildlife {rat, snake, lizard , frog ete.) found.
Canal/Culvert |
- B Mostly plain and cultivation area.
Only small size wildlife {rat snake lizard Frog etc ) found
C Mostly rainfed rice field. _
Only small size wildlife with active movement especially birds,
found. .
Tunnel A Mixed deciduous forest and crop cultivation area, mostly com,
Inlet/Outlet ' Only small size wildlife found
' B/C Crop cultivation, mostly com.
Only small size wildlife found.
Ing-Nan A/B/C  |Crop cultivation, mostly com.
Diversion Only small size wildlife found.
Canal/Culvert
Tunnel A/B Mostly corn cultivation area.
Inlet Only small size wildlife
C Mostly rice ficld.
Only small size wildlife found.
Outlet A/BIC - |Crop cultivation, mosily corn.
Fruit orchard (lychee)
Only small size wildlife found.
Shaft A/B/C  lin the National Park (Phu-Sang)
Mostly crop cultivation.
Only small size wildlife found.
Medium size mammals were reported by local people.' They
however, already immigrated to the mountainous forest area.
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3132 Summary of TEAM J/V Study

A summary of environmental condition for wildlife in the TEAM J/V Study are shown on Table
3.132 '

(1) Wildlifc Diversity

Alternative A - _
4 gfoups(eimphibian, reptilia, aves and mamalia) of \ﬁldlifc were found, the majority of which |

were birds and small size animals. - They are able to adapt themselves to the affected area.

- Alternative B 7
Wildlife species found in Alternative B were small size animals, same kinds as these of

Alternative A wheih are able to adapt themselves to the affected area.

Altemative C _
" Most of them were similar to those found in Altemnative B.

(2) Disturbance on Food Séurce

Disturbance on food source and wildlife route are almost of the same level among Alternative A,
Band C. '

Alternative A, B and C will pass mostly through agricultural area which has been oontinudusly
disturbed.  Wildlife living in this area would be able to adapt themselves to the changes of environment

due to the project implementation or move to adjacent areas.
(3) Comment

According to the TEAM JfV Study, there is almost no difference among the alternative A, B and

C in terms of impact on wildlife.  Either altemative A, B or C will generate only low level of impacts.

This finding is judged to be reasonable.



Table 3.1.3.2

Nan River

Summary of Environmenta! Resources around the Diversion Route in Kok-Ing-

Environmental Aspects

Alternative

Wildlife Diversity

Disturbance on Food Source and
wildlife Route

Altemative A

Wildlife found is of small size and able to adapt themselves to
disturbed area. Most of them are in bird group. Siamese hare and
Common civet were the biggest mammals found.

Altemative B

Most wildlife species found were similar to those found in altcmatwc
A. Bid is the majority group '

Altemative C

Wildlife in the area of alternative C was similar to those found in
Alternative B

Alterative A, B, C ; : -

Areas to be affected by 3 altematives are agncultural areas whlch have|
been continuously disturbed. Wildlife living in this area would be
able to adapt themselves to the ecological changes. It is expected that

wildlife could use the adjacent area instead of the disturbed area.
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