9.6

9.7

The virtual B/C ratioc of Nam Mae Ngao project is higher than 1,22 as

estimated previously.

Equalizing Discount Rate (EDR)

. In order to determine a priority or development order among various

projects proposed and to obtain optimum development=scales of these
projects, comparlson study has heen carried out by using annual cost

method in the previous sections.

 Furthermore, in this section, the equalizing discount rates (EDR) have

been calculated on Nam Mae Ngao individual development and Nam. Mae

Ngao + Lower Yuam integrated development.
The resuits are shown in Table 9-12 and 9-13,

The - results will make it possible to evaluate the economical.effi~
ciency of these projects through comparison with other national pro-
jects. In calculation of EDR, the same criteria and data as those
used in the calculatioﬁ of B/C were employed, and actual diSburSement

schedules of construction cost, which were ignored in the calculation

of B/C, have been taken into account.

Sensitivity Analysis

(1) PFirst, the sensitivity analysis to the variatlion of the fuel pri-
ces for the alternative thermal power plant 1is performed.
All together 4 cases of the variation were tested of which Case 0
was adopted as the base case as already described in the pre-

. ceding section,

The results are. plotted on Fig. 9-8, It 1is seen from these
results that the B/C ratic of Nam Mae Ngao Mo.Z increases from
1.22 for the base case to 1,34 for the case 3 as the fuel price

goes up.

At the same time, the B/C ratio df Nam Mae Ngao No.2 -+ Lower Yuam

intggrated project_remains at the same level of 1,35.

-



(2)

&)

The second sensitivity'analysis concerns with a variation of a

discount rate

In this test, a discount rate of 12%4 1s adopted for the base

casé, Asshmiﬁg that all other conditions are equal, the proce-

“dufes and tesults are shown on Table 9-14 through 9f24.

It 1s seen that the”B/C ratio of 1,06 and 1.20 are obtained for
Nam Mae Ngao individual devélopment and Nam Mae Ngao + Lower Yuam

iﬁtegfated &evelobment respectively.

The_resulﬁ shows that even In the case of discount rate at 12%
the projects are econoﬁically feasible, and in particular, the

B/C ratio of the integrated development exceeds 1.20,

" The third sensitivity analysis is coricerned with the transmission

1ine of Nam Mae Ngao Project.

In this case, the 2 circuits 230 KV transmission line is
constructed directly from the project to Lamphun 2 substation
(the length of the line: 197.km) as against the original plan
where the transmission line ohly from the project to Lower Yuam

was considered,
The results of analysis are contained in Table 9-26-~1 and 9-26-2,

It is seen that the B/C ratios of Nam Mae Ngao Project vary from

1,08 for base case of fuel price to 1,18 for case 3 of fuel price

' indicating still the economic superiority of the project,

—13—
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Table 9—-11

3rd Stage Study, Incremental Benefit of Lower Yuam due to

Effect of Mam Mae Ngao Development (Lower an vuan:
F/5, installed capacicy is optimized) 5

Jvd stage study

Dam {s Fixed at

Base Case
tadividual development Integrated
- development lacrease
Sam Mae Nga
_ Mam ﬁa? Hgae | Lower Yuanm Total 31EOH:§ YE;E
) . " 3 1 (1Y + (2) (6) - (3)
__—M§1muint10n Case No. NO24260.25b | YOV170.200 | Case VI
Unit {1) (2} (3 {4) (5}
Instatled capacicy atl 116.9 162.0 278.9 374.0 95.1
Elem capacity MW 97.9 13%.9 237.8 320.5 82.7
Annmual energy product ' )
Flem energy GHH 118 . 181.6 3ig.2 4211 110.9
. Secondary energy GWH £16.5 157.3 473.8 383.3 -90.5%
Total - GWH 26501 538.9 784.0 804 .4 20.4
[ - —
Construction gost
Generating f. MA 3081.3 4352 7433.3 3250.1 816.8
Traosmission . M3 R%.5 550 639.5 660.0 20.5
. Total MB 3170.3 4902 8G72.8 8910.1 837.3
Avnoal cost
fnr gencrating f. HE 342.0 483.1 825.1 915.8 90.7
for transmission f. M4 10.1 62.2 2.3 74.6 2.3
for transmission loss MB 0.7 8.3 9.0 21.7 12.7
Total MA 352.8 553.6 906 .6 1082.1 105.7
Annual beneflt
for figm capacity Hb 3 §77.2 153.2 430 .4 5890.1 149 .7
for £lrm anecgy MB 132.3 186.8 319.1 433.2 E14.1
for secondary energy | M3 119.8 334.0 553.8 353.7 -100.1
Total bt 4z9.3 774.0 1203.3 1367.0 163.7
a-cC MK 76.5 220.4 296.9 354.,9 58.0
B/C L.22 1.40 - 1.33 -
Eneryy cost Al §.63% 1.027
Inctemental benefit MA 58.0
—_ — .
EDR x 10.64 1t.08
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Tahle 9-12 Cost and Benefit Stream of Nam Mae Ngao Individual Development

Equalizing discounl, rate 10,640

{(without shadow price factor) Case: 0
' unibt: ¥l Bahts
Serial |Number Caoasts B aeneof i1 ts i
After - ; : {
Cozpl-[{nvestzent 0gMd Total Disconnled {lavestrent 0&H fuel Total E biscountend
Number| etica] Cost Cost Cost Flow Cost Cost {ost. £ch:ﬁt Flow
! 0.0 5.0 .00 0.0} 0.0}
2 3H.10 39,70 %933 0.00 0.001
3 04,20 ™. 30 543.02 0.0 0.0
4 S03.%0 203.70 603.08 262.9) 2.0 241.91;
5 08670 %.70 595. 14 §53.20 453.20 73.351
4] 246,40 240,40 124,32 %0.60 AR 49.391
7 1 31,70 3LR 15.61 : 0.2 .20 2%67.40 3175
3 2 3t.70 3170 14.11 ZI.0 0.0 B7.40 119.08]
9 3 31.70 .70 12.75 2. 240.20 27.40 107,831
19 q 3.7 370 1193 7.3 240.20 207.40 97. 384
11 5 31.70 3170 10.42 2.4 240.20 6140 8§7.932!
H [ 31.70 3170 9.42 7.3 260.20 740 79,478
13 1 31.70 I 3.51 2.2 240.20 267.40 T1.824
Ll 8 3110 3170 7.69 362.30 220 240.20 629.90 152,931
i5 9 3170 J3L70 6.93 153.2 a.m 240.20 “T0.60 158. 12
H3 10 3170 31.70 6.28 20.60 i 240.20 353.00 71.001
i7 1 3L 3170 5.68 AL 240.20 7.40 47.93/
18 12 317 3170 5.13 b\l 240.20 267.40 43. 32!
192 13 3.7 310 .64 7.0 4.3 26740 33.15)
20 14 3170 3170 4.19 2.0 240.20 57,40 3.3
2 15 3. 3150 3.79 a.m 240.20 207.40 3199
2 1 31.70 370 3.42 7.0 20.20 267.40 .91
23 17 31,70 31.70 1.0 2120 240,20 267.40 .13
2 18 31.70 .70 230 %250 a.a 240.20 529.9) 33.63
25 i9 31.70 3170 .53 453.20 27.201 240.20 TaLED 552
26 €N 31.70 317 2.28 %0.50 7.3 240.20 355.00 5.8
2 21 31.70 370 2.06 2.0 240.29 67,4 I7.83
28 2 3170 31,70 1.3 21.20 240.23 57,40 15.76
M B 3170 3170 1.88 2. 240. 6 &40 14.24
E (] 24 3170 31.70 1.52 i 0.5 %7140 12.3%
31 ) Ly it 3190 .37 210 240.20 21,40 1163}
32 ) 3.0 3T 1.24 1.2 9.0 376.°%0 14,82
33 n 3.7 3170 112 2.0 3M49.70 376.90 13.40
kN 28 31.70 3. 1.01 65250 2120 CH9. 70 39.40 3.76
3 3 370 E1in) .92/ 453.20 Z.m 349.70 83.10 Z4.11
b 0 il.70 317 0.83 0.0 L 349.70 $67.50 2.7
37 31 31.70 3.7 .75 a.wm M9.70 376.90 3.
3% 3R 31.70 31,70 .67 7.0 349.70 376.90 3.C8
39 33 31.70 3170 0.6t 21.20 MO 376.99 7.20
@ o] 31.70 370 % 21.20 349.71¢ 376.9%0 660
41 35 31.70 31.70 %0 7.0 34970 306.% 5.%
2 * 31.70 31.70 0.45 na M9.70 376.%G 3.39
43 3 31T 31.70 0.41 21.20 349.70 376.50 4.87
44 33 31T 3L 0.37 2.9 7.0 349,70 39.40 3.4
4 9 31.70 3170 0.3 453,20 2.0 349.70 830.10 8.7
48 40 22.40 31.70 .10 0.51 9€0.60 2.4 349.1M 457,50 4464
47 41 31.70 31,70 0.Z7 7.0 3{9.70 376.90 3.25i
8 42 370 31.70 0.24 0.0 349.70 376.90 2.94j
48 43 3.70 3170 0.72 a.x 39 T 316,90 2.65
0] 44 3.70 3170 0.20 2.2 U370 376.50 2,404
31 45 3t.70 3t.70 0.18 7.2 349.7) 3690l 2.17
52 46 3170 3170 16 7.0 49,70 316.90 1.%
53 L1 3170 31,70 G4 27,20 M9.70 3690 L7
54 48 31.70 31.70 0.13 2.2 349.70 376.90 1.60
35 49 31.70 3170 G.12 27.20 349. 79 376.9% 1.44]
] ) 31.70 37U .1t 27.20 9.7 376.90 1.30'1
3193.20 1585.00 47I8. 20 228151 4531.50 1360.20 14747.50 2639.00 284 47
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Table 913 Cost and Benefit Stream of Nam Mae Ngao + Lower Yuam

Lntesrated Deveigpaent

Salizing discaml rate 11.68{%)
{without shadee price factor} fase: 1
unib: Mil) Zahts

{Scriai iNt;rrber} Cos ts : B ene i ts
i iAfter b ; ; T : ‘ :
Corpl-jlovestsent . 08 M ! Total | Discounted i!.rwcs{.mnt ,Gdd . Fuel E fotal | Discounted |
umber| etieny  Cost L Cust ; Cost  Flow | Cost | Cost ; Cost ' {Benetit Flowi
R T Q0.6 3.4 ; \ 0.9 0401
¢ 520,301 326.30 £62. 901 ; ] | 0.00] - 0.06{
po 3 7380l 3600 125155 E i I 0.00 0.001
| 2574, 300 B0l 4TS 156,400 : PolE6.10 T43.37
i3 2163.7:0] 230l 60 I ; Eoooads. 4 3L
{6 191,101 11164 3311 289, 10} | | 289.10} 149,004
P 1 39.10 39.10! 413t | 36.70} 149.50 836,20} 385. 90
:3 2 : 39.10 30,10 .31 j 8.70] 749.%0 3%.20) 305.534)
¢ 3 L $2.10 59. 101 32.%1 : 86701 749, 5 836.70] 39.401
(I , §5.10 $9. 10l 9.5 ; %.70) T30 836.20 7.0
o 31 i 9. 104 $3.10] 2643 : %. 701 749.50 3.0
PR il ' 39. 10} 9. 10| 23.66) ! 26.701 749.50 83%.20
Pl 7 59. 10i 39. 10} 21.18) ! 36.704 749.50 8%.20
U 34 ' .10 .10} Bt s 0! .70 9.5 9R.E0
TR ; 59,10} 5910 i6.79] 1443, 10 56. 704 748.50 281.€0|
Po%oowo 33,100 50. 10! 15.21 289.10: 36,700 9.5 125.3
oo i 59101 .10 13.62] . 6.7 749.50| 33%.20
R {H : 9.0t 59104 ERE ; i 836.20
S B b : .00 9. 10! 19.92) ! 23%.20
N : 39.10} 89.30i 9,78 ! 336,20
T b : 3.10! 0. 10 8.%3] : 83%6.20
ozl : 9,10} .10} 7.3i | 836.2)

Byon i 33. 104 .16 7.0 ! 8%6.20

M : $3.10 59.10 5381 115,40 1992.60

»looy i .10 9.1 5.62| 1445, 401 7281.60
Pl o = 89,10 39.10 sal ) 115.30
Loy 2 J £9.10 83,10 4.53} : 6.3

P S i 59.10 29.10 4.04 ! 836.20

P ! 39.10 $9.10 3.5 ! 836.20

n A ; .10 29.10 3.4 i 836.20

3B : .10 9.10 2.1 . 836.20

v - ; .10 39.10 2.59] ! 12660

33l ! 39.10 59.10 2.3 : 1126.60

M s | 39. 101 39.10 208 %o .70 1639.%0 233.00

» Al i 39.198 39.10 L3 145400 %501 1639.99 5T

B0 39. 104 59,300 1.67! 89 101 %.700  1039.90 1415.70

wlo3 : 82.10! %9, 101 il f %.71  1039.90 1126.£0}

By 59. 101 39. 10} .33 s.700  1032.90 1126.60
PoM 3 : 59.101 59.10] 191 ; .70 0990 1126.60
Poombo3y 59,101 9. 4 1.4 : %.70] 0990 136,60
T ! 39. 10} 20.10 0.%: ; %.100 0N 1126.60

2t 8l 39. 10} .10l .36} ; .50 109.% 1126.60

SETIN o : 39.101 0. 10} 0. 77 : 36,700 i039.90 1126.60 9.74i

uat Bl , 32158 59. 10 0.69[ 113640} %.70i  1039.50 283.00 17,68

T ] : 89. 361 59. 01 0.61  l445.40] $6.50]  1039.9 B2 17.53i
T 165, 0 39.10 &54. 164 1,57} 285. 10 .70} 1029.90 1415.70 8.79i
I Y ; .10 39. 10} 049 : %.70)  09.90 126,60 6.5
P TR i 39.10 .10 0. 44 $%.70]  1039.90  11%.60 5,501

BB : 39.10 59.10 0.39 i %500 103950 .60 5.02
iosb i : 59.10 59. 16 0.35] i %6.70 1039.9 1126.£0 4.491
FE R §3.10 59.10 0.3 : .70 1639.90 11266 4.02!
Y : 39.10 .10 0.28 i 3670 1039.50 1126.80 3.60]
oSl oW ; 9.1 $9.10 0.2 i %.70 1639.90 1126.60 3.2, -
|54 : 59. 4 59.10 0.22) %.70 1039.90 1125.60 2.8
i %l 4 I 39.10 59.10 0.20| i %.7 039.90] .60 2,58
|o% 0 ! 5.1 8.10 0.13) | 6.70] 1099 1560 2,31
P } } ! ;
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Table 9-18 Sensitivity Test for Discount Rate
Nam Mae Ngao Individua! Development

Nam Mae Ngao individual development

Caée B1

Unit | piscount rate = 12%
Simulation Case No., NO2A260.25b
a) Project features : '
Gatchwént area km? 835
Annual flow MCM 1272
HWIL m 260
NIWL w 2484
LWL m 235
TWL : _ w 163
Effective head o 82.5
Daily plant factor at max. demand day % 15
Capacity factor x 23,9 .
Firm discharge (95% probability) cms 24.9
Max, turbine discharge cms 166.2
Installed capacity MW 116.9%
Firm capacity ' MW 97.9
Annual energy production GWH 245.2
Annual firm energy Gl 128.6
Annual secoundary energy (97%) GWH 116.5
b) Project economy. .
Construction cost _
- for generating facilities ME 3081.3
for transmission facilities Mp 89.5
Annual cost. o
for generating facilities MB 401.8 0.1304
for transmission facilities MB 11.8 0.1313
for transmission loss MA 0.8
Total anunuwal cost, C MB 414 .4
Annual benefit
for firm capacity MR @i943.8
' 190.3
for firm energy MB @1,0154 _
_ 130.6
for secondary energy : MB @1.0154
118.3
Total annual benefit, B MB 439.2
c) B~GC " MB 24,8
B/C _ 1.06
B/XWH 1.690

Annual energy cost
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Table 919 Sensntmty Test for Dlscount Rate
Transmission Loss for Nam Mae Ngao Indw:dua! Deve!opment

Transmission loss for Nam Mae Wgao individual development

Unit .Case Bl
a Discount rate = 12%
Capacity loss - (A oMW 0.311
Average capacilty cost (B) B/KW 1943.8
(a) x (B) Mp 0.605
Annual energy loss (c) MWH. 165.6
Average energy cost (m YA 1.0154
(¢) x (D) ' M 0.168
Total transmission loss MP 0.773
= 0'8
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Table 820 Sensitivity Test for Discount Rate
Lower Yuam Indwlduai Development

Lower Nam Yuam individual development

Case B2

Unit Discount rate = 12%
‘Simulation Case No. YOV170.200
a) Project features
Catchment area km 5920
Annual flow MCM 2818
HWL m ‘170
NIWL m 161.7
LWL m 150
TWL m 73.2
Effective head m 85.6
Daily plant factor at max. demand day| 4 14.8
Capacity factor z 38.0
Firm discharge (95% probability) _ cms 32.5
Max. turbine discharge cms 219.5
Installed capacity MW 162.0
Firm capacily MW 139.¢9
Annual energy production GWH 538.9
Annual firm energy GWH 181.86
Annual secondary energy (97%) GWH 357.3
b) Project économy
Coustructlon cost
for generating facilities M¥ 4352
for transmission facilities ME 550
Annual cost:
for generating Facilities MB 567.5 0.1304
for tramsmission facilities M3 72.2 0.1313
for transmission loss ME 8.8
Total annual cost, C Mp 648.5
Annual benefit
for firm capacity MB @1943.8
' 271.9
for firm energy MB @1.0154
184.4
for secondary. energy ME @0.9666
345.3
Total annual benefit, B ME 801.6
¢) B~ C MB 153.1
B/C 1.24
B/RWH 1.203

Annual .energy cost
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Table 9-21  Sensitivity Test for Discount Rate

Transmission Loss for Lower Yuam Individual Development

Transmission loss for Lower Nam Yuam Individual development

. Case B2
U?lt Discount rate = 12%
Capacity loss {a) MW 3.55
Average capacity cost (») /KW 1943.8
(4) x (B) MA 6.900
Annualrehergy loss (c) MWH 1333
Average energy cost () #/KWH 0.9829
(©) x (D) ME 1.856
Total transmission loss MB 8.756
%38.,8
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Table 9--22 Sensnwaty Test for Dlscount Rate’

Nam Mae Ngao + Lower Yuam Inteqrated Development

Nam Mae Ngao + Lower Nam'Yuam integratéd develqpment

.o Case B3 ‘
tnat Discount rate = 12% |
Simulation Case No. NO2A260.25b+YOA170.20C
a) Project features '
Catchment area km? 5920
Annual flow MCM 2825
HWL m 260 & 170
NIWL m 248.4 & 161.4
- LWL m -235 . & 150
TWL m 163 & 73.2
Effective head m 82.5: & 83.3
Daily plant factor at max. demand day Z - 15
‘Capacity factor A 23.9 & 24.8
Firm discharge (95% probab111ty) oms 24,9 & 52.4
Max. turbine discharge cms 166.2 & 349.3
Installed capacity M 116.9+257.1 = 374.0
Firm capacity MW 97.9+222.6 =-320.9
Anaual energy production GWH 245.14559.3 = 804.4
Annual firm energy GWH 128.6+292.5 = 421.1
Annual secoudary euvergy (977%) CWH 116.5+266.8 = 383.3
b) Project economy
Construction cost
for gemerating facilities Mp 8§250.1
for transmission facilities ME 660
Annual cost
for generating facilities MB 1075.8 0.1304
for transmission facilities MP 36.7 0.1313
for transmission loss MB 23.0
Total annual cost, C MB 1185.5
Annual benefit
for firm capacity MB @1943.8
' : 623.0
for firm energy MB @1.0154
' s 427.7
for secondary energy ME @0.9712
' 372.2
Total annual benefit, B M3 1422.9
¢} B - ¢ ME 237.4
8/C i 1.20
Annual energy cost B/KWH 1.474
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Table 9-23 Sensitivity Test for Discount Rate
Transmission Loss for Nam Mae Ngao + Lower Yuam' Integrated Development

Transmission loss for Nam Mae Ngao + Lower Nam Yuam integrated devéiopment

Unit - Case B3
ut Discount rate = 12%
Capacity loss a) MW o 9.3
Average capacity cost () B/KW _ 1943.8
(a) x (8) MR 18,077
Annual ‘energy loss (c) MWH - 4924
Average energy cost (n) B/KuWH 0.9944
(¢) x (D) Mp 4.896
Total transmission loss : MB 22.973
' 2 23.0
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Table 924 Sensitivity Test for Discount Rate (= 12%) .
Incremental Benefit of Lower Yuam

fuel price:

base case .

cs Integraced
Individual development development Increase
: S Nam Mae Ngao
Ham Hae Hgao youer Yuam Total & Lower Yuam
Simelation Case N 3 ) = (2 (&) - {3)
tmutation Lase Ho. NO2A4260.25b | YOV170.205 : Case VI
Uait 1) {2 (3) (43 (5}
Installed capacity MY 116.9 162.0 278.9 374.0 95,1
Firm capacity et 97.9 139.9 237.8 320.5 82.7
Annual energy product '
Firm energy GWH 128.6 181.56 310.2 421.1 116.¢9
Secondary energy GWl 116.5 357.3 473.8 383.3° -80.9
Total . GWH 245,1 538.9 784.0 804.4 20.4
Construction cost ;
Generating £. ME 308t.3 4352 7433.3 8250.1 B16.8
Transmission f. MB 89.5 550 639.5 §60.0 20.5
Total MB 3170.8 4902 B8072.8 8910.1 837.3
Annual cost
for generacing f. HE 401.8 567.5 969.3 1475.8 106.5
for transmigsion f. ME 1.8 72.2 84.0 86.7 2.7
for transmission losq HE 0.8 8.8 9.6 21.0 13.4
Total MB 414.4 648.5 1062.9 1185.3 122.6
Annuzal benefit
for firm capacity HME 190.3 . 271.9 462.2 623.0 160.8
for fitm energy HE 130.6 184.4 315.0 427,71 112.7
for secondary energy | HMB 118.3 345.3 463.6 312.2 ~81.4
Total it 435.2 80l.6 1240.8 1422.9 182.1
32 -C o] .8 i53.1 177.9 237 .6 59.5
B/C 1.06 1.26 - 1.20 -
Energy cost B /KWH 1.890 1.203 1.674
Ineremental benefit M2 5%.5
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Fig. 9—-8 Vatiationof B-C & B/C for

Nam Mae Ngao Individual Development
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10.  IMPACT ON IRRIGATION PROJECTS

10.1

Purpose of Field Investigation

Upper Mae Yuam 1 Project is located in the upstréam reach of the Yuam
river basin and the project site is situated in the upstream of Lower
Yuam Project, the féasibility stﬁdy of which was Qompleted in March
1984 by JICA, There aré severai irrigation projects uéing the water
resource of the main and tribdtaries of _thé Yuam river in the
investigation area extending between No.l dam site of the Upper Mae
Yuam Hydro Power'?foject and the upstream end of Lower Yuam reser-

voir.

It will be necessary for Upper Mae Yuam Project to study its power
scheme by taking into conslideration the impact on the existing and

future irrigation projects in the said investigation area.

The purpose of field investigation is to examine the impact on the
downstream irrigation projects which will be caused by Upper Mae Yuam
Project, Major study items of the field investigation are summarized

below.

(1) TFxisting condition and operation works of the_ifrigation pro-
jects which have been constructed by Royal Irrigation Department
(referred to as RID) and Rural Accéleration Development by the

Ministry of Interior (referred to as RAD).

(2) Possibility of future irrigation projects in the Mae Sariang
Plain.

(3) Various agriculture information on cropping schedule, yield and
price ete, in the existing RID TIrrigation Project im the Mae

Sariang Plain.
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10.3

Result of Field lnvesﬁgétion

JICA-Team collected the data and/or information of ‘agriculture and

irrigation by means of interview to villagers, "RID -office and

Agricu'lt_ure ‘office etec,.,- as_@zell as observation of topographic

feature and _agric'ultur'al condition ‘in the investigation area. The

results of investigation are summarized as follows.

(1)

(2)

(3

(4)

(5>

“The right bank area of the Yuvam river in the Mae Sariang plain

(Approximately 12,500 rai) has been brought into irrigation by
'Large_-_-medium Scale Irrigation Project of RID and used the river

water of the Yuam river through the year.

There is little possibility of land to economically develop new
irrigation areas by the Yuam river because of topographical

constraint wlithin the investigation area,

Irrigation requirement at the RID diversion weir is maximum 2,94
cu.m/sec for the existing RID irrigation project at present and

in future.

in case that the river run-off in the dry season would be
improved by Upper Mae Yuam Project, cropping intensity in the
dry season will increase within the existing RID Irr_i'gation

Project area, Incremental net benefit thereby is estimated to

be 5.4 million Baht per year,

There 1s no impact on the existing small irrigation projects
constyucted by RID and RAD after completion of Upper Mae Yuam
Project to be built on the main river because those projects use

the tributary water for irrigation purpose.

RID Nam Yuam lIrrigation Project (existing)

Nam Yuam Irrigation Project was completed in 1976 by RID and the

operation of the project has been also undertaken by RID, Irrigation

water 1is diverted at the RID diversion weir which 1s located at

approximately 25 km downstream of Upper Mae Yuam 1 Project,

— 07 —



10.4

The project description is as follows:

Irrigation Area : 12,500 Rai in the.right bank,
4,500 Rai in the left bank
{not completed as of the end of 1985)

Water Réquirement ¢ Maximum 2.94 cu.m/sec
at Diversion Site '
Diversion Weir : Height‘ 2.5 m
~ Length 110 m in concrete

870_m.in-embankment

Main Canal : 22.58 km of concrete lining canal
Household 1 Approximately 5,000
Major Crop ¢ Paddy in wet season (approkimately 100%)

Soybean in dry season (approximately 60%)

incremental Benefit

Tmpact and/or benefit can be expected to increase by intensifying the
land~use in the dry season from 60% (7,500 Rai} to 100% (12,500 Rati)
within the RID irrigation area. Because the minimum discharge to be
released at Upper Mae Yuam 1l Project is estimated to be more than 12
cu,m/sec, which results in improvement of run-off condition of the

Yuam river in the dry seasom.

Incremental benefit due to the sald increasing cropping intensity in
the dry season can be evaluated in terms of increased production of
soybean which 1s major dry season crop and estimated to be 5.4

million Baht per annum in the value of net profit.

Yield of Soybean : 300 kg/rai

"~ Farm—gate Price : .6 Baht/kg
Gross Value 1,800 Babt/ratl
Net Profit : 1,080 Baht/rai
. Incremental Area : 5,060 ral

Incremental Benefit: 5.4 million Baht per annum
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11, - ENVIRONMENTAL PROBLEM

1.1 Environmental Background

11,1,1 Physical Resource.

1

:Méteorblogy'

The_average annual réinfall'at Amphoe Mae Sariang. in. 30 years

. period is 1,245.3 om. - Thexaverage maximumﬁmdnthly rainfall in

9

3)

4)

August ‘of 253,4 mm and thé.avérage ninimum monthly rainfall in
February  of 5,1 mm were also recorded. . The average “anmial
relative humidity in 30 years period at Amphoe Mae Sariang is

74%. The record showed an annual mean'températute of 26.2°C,

Surface Wafer_Hydrology

Hydrdlogical statiOns:in the Yuam river coﬁprise 2 stations,

Ban Tha Rua station and Sop Han station. ' The prediction of

average annual flow at many 1ocated'éub—projecté are -shown -as .
follows; 2,816 MCM at lower Yuan sub—project,'395'MCM at Nam
Mae Rit suh—pfoject; 1,292 MCM at Nam Mae Ngao sub-pfoiect and

570 MCM at Upper Mae Yuam | sub-project.

Water Quality

The analytical resqlts show that physical gnd-chemical water
quality characteristics of the Yuém, the Rit, the Ngao river
are suitablé fbr éguatic esosystem.  The édncentration of
dissolved oxygen_rapges.from-5.5.to 8.8 mg/¢. The pH values
varies from 7.0 to 7;?. The alkalinity:of the water at Ban Nam
Rit are considered high in_value of 142 mg/ﬂ, at other points

have the vaiue from 74 to 100 mg/¢. The vlaue of hardness of

"the water is in values ranging from 76 to 108 mg/f, varies from

115 to 292.5 mg/é.
Geology

The geologic structure of the LoWep Yuam consists of pre-—

cambrian to quaternary-ébout 600 million years.to recent age.
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11.1.2 Ecological Resource

1)

2)

Forestry and Wildlife

The proposed reservoir area of hydroelédffié development in Nam

Yuam basin project consists of 3 forest types, namely;_mixed

“deciduous forest,-tropiéal.evergréen forest and dry dipterocar—

pus forest. Many wild animal Species.liVQ 1n the project area,

for examples: Common Barking Deer, Sambar deer, Common Wild

Pig, Hog Deer, Eleﬁhaht, ete. iﬁcluding:many gpecies of.birds,

Creptiles. Pregently the hunting for food is the reason of

wildlife's destruction.

Fisheries

Generally épecies of fish_'éxisting ,in.'the Yuam river are
striped snake-head fish (Pla Chon), climbing fish (Pla Mor),
walking catfish (Pla Duk Dan); ' common silver barb (Pla Ta

Pien).

11.1.3 Human Uses Value

15

2)

Soil and Land Uses

The study of soil characteristic and land potential in the.pro"
ject area are shown that the proper area for Agficulture covers
a small size and is'limited at the riverbénk plaih in Amphoe
Mae Sariang and Amphoe Mae La Noi. The regions which can be
used for cultivation are the aréa at Tambon Mae La Luang, Tam—
.bbh Mae Yuam ‘and Tambon Mae Na Tuan from the area of 70,529

rai, 32,593 ral and 25,695 rai serially.
Water Utilization

Water utilizations from the Yuam river in the project area are

ciaésifiéd_és follows:

a. For agricultufe_and irrigation

b, For water supply at Amphoe Mae Sariang and Amphoe Mae La Noi



3)

Mineral Resource

In Amphﬁe'Mée Sariang and Amphoe Mae La Nbi.éréa,'tﬁere are
éévefal eccnomic”minétaltoccurreﬁceé. Tuﬁgsten, tin, fluorite,
barite, lead zinc, iron and manganese are found in this avea,
The impértant mineral resources'in Ampﬁoé MaefSarieng_are in
thé.spuﬁh'of aﬁphbe near the domain ﬁith.Amphoe Tha Song Yang
and -in the.east:OE amphoe at Amphbe"Mae.Lé Nol, there are .9

mineral resources,

11.1.4 Quality of Life

1)

2)

Soclo—economic

There are many differences in éthnic composition of the people -
in - Amphoe Maé'Sétiang'and Amphoe Mae Lé'Noi, for'examples the
local northern péople; Thai Yai and the hill*ﬁribe of 65%. The
average density of population from size of household of 5.5

persons per household is 16.24 persons per sq.km.

The majority.of'puptlation who are ‘in Amphoe -Mae Sariaang and
Amphoe Mae La Noi obtained education level of Prathom. Urban

residents finished higher education.

Main occupation of people is agriculture, they cultivate rice,
soybean, peanut, garlic and tobacco., Many of them considered

wage earning as their ocecupation.

Land hdlding document occur with the few at the riverside of
the Yuam river. About less than 10,000 cases have the legal

document with the average plot size of 5 ral per household.

Important existing land tramnsportation to the project area con-

" sists of Highway No,108 from Chiangmai to Mae Hong Son, highway
No. 1085 from Amphoe Mae Sariang to Amphoe Mae Sod. .

Compensation

From'preliminary study, hydroelectrié development in Nam Yuam
basin project, résettlihg of 3,962 persons in 846 households
will be required.
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1.2

11.2.1

3} Public Health

For health care service in tﬁe prdject'area3'a number of health
centers are enough for the demand of peoplE. But the ratio of
physician and population is not sufficient. Contagious disease
in the project area are gastro—intestinal_;tract'_diseasé,
resﬁiratofy: tract disease and malaria;. The disease in this

area is generally, cén.be controlled.
4) Archaeology

From the preliminary study, the proposed resérvoir area _is
unlikely to have any archaeoldgical or historical signifitanté;
But there are 2 monasteries in this area. Wat Mae Su in Ban
Mae Su, Amphoe Mae La Noi may be effected from Upper Mae'Yuam:l
SprrOJELL and Wat Ban Maei in Ban Maie, Amphoe Mae Sariang may

be effected from Lower Yuam sub~progect.
5) Tourism

In general, no . important tourist attractions will be lost
because the implementation of hydroelectric development in'the
Yuam river basin project, But the important benefit of tourism

development caused by the proposed reservoir will be increased.

Environmental implication

Land Features and Uses

Hydropower sources in the Yuam river basin may be considered as a

system or a package to develop consecutively providing maximized

benefit obtained irom indigénous reso@rces. But the'implementation
of Lower Yuam_sub—project and Upper Mae Yuam | sub-project may bhe
sighificant cédSed_oﬁ the effect upon the Yuam riverbank plain.
Tﬁis area which is rich agricultural land will be the proposed
reservoir.aiea. Lénd uses in the project area will change from
agricultﬁral uses for people in Amphoe Mae Sariang to the inundaﬁed

area. For the effect from the Nam Mae Rit sub—project and Nam Mae

.Ngao sub—project will be trivial impacts because the most of the

area is the mountain and the steep area.,
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11.2,2

11.2.3

11.2.4

11.2.5

Air Environment

The hydroelectric development in the Yuam river basin is the hydro-
power project. . Air:Quality of thé_proposed.power plant and the
proposéd area project wili not change., _The total proposed prbject
area 1s about 70.6 sq;km. which 1s considered as'thé.small'size
area, So the construction and the Qperation of the project will

effect to the meteorological characteristics insignificantly.

Water Buvirouament

The cbnstruction:of ‘the Upper Mae Yuam 1 sub-project may be the
cause of changing in flow of the downstream region significantly.
Becauge the people in Amphoe Mae La.Noi and Amphoe'Mae Sariang use
the water for irvigation, agriculture and other water supply. The

water. quality may be changed during the construction period,

Species and Ecosystem

Local forests will be disturbed by logging, cleaning and filling

the reservoir. The changes to the environment caused by the pro-

.ject are likely to result in the reducing number of local nature

flora and fauna in forest ecosystem and fresh-water ecosystem, The
species diversity and the density of flora and fauna in the project

area will change because of the construction,

Soclal and Economic Eavironment

The Lower Yuam project will have impacts upon the socio-economics
of the Yuam river basin including the resettleﬁent in the proposed
reservolr area. The loss of the rich agricultural land beside the
Yuam river will occur because of the reservolr of the Lower Yﬁam
Subuprojéct and Upper Mae Yuam 1 sub-project. Highway No, 1085 at
Tambon Sop Moie and Tambon Mae Ta Cuan in Amphoe Mae Sariang will

be inundated,
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