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19.2 AGRICULTURAL DEVELOPMENT

19.2.1 Present Condition

Fifty-seven percent of the cultivated land in the influence area is covered by paddy fields. Among

" the major crops planied in upland fields in the 1983 crop year, cassava ranks first followed by

kenaf, groundnuts, beans and maize,

Land use and capability conditions in the area are shown in Table 19.2.1 and Figure 19.2.1, A
typical cropping calendar in the area is shown in Figure 19.2.2.

19.2.2 Development Projection

Future agricultural development in the area of influence was projected for both cases of ““with
and _without project”. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 19.2.2,

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 19.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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FIGURE 19.2.2 CROPPING CALENDAR
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TABLE

19.21 CULTIVATED LAND
LOUNIT ¢ 1000 RAT (KM2) 1
CHANGWAT  AMPHOE CULTIVATER LAND
NAME NAME - PARDY FIELD UPLAND FIELD TOTAL
ROI ET PHnN THONG 16.75 ( 26.80) 4.19 { &.70) 20,94 ( 33.50)
NONG FHOK §.63 (. 9,01) 22,92 ( 36.47) 2055 ( 45.48)
SELAFHUM 78.93 (126.29) 42,42 ( &7.97) 121.41 (194.26)
YASOTHON SAL MUN - 4019 { 4.70)  S.06 ( 2.10)  9.25 ( 14.50)
o KT CHUM 3044 BLEO) 6,43 (10.29)  9.87 ( 15.79)
TOTAL 102,94 (174.30) ©1.05 (129.73) 190.02 (304.03)
TABLE 19.2.2 - CROP PRODUCTION
ITEM RICE . MAIZE  SORGHUM EEANS GROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
- (PADDY) o - NUTS CANE BEANS TOTAL
PLANTED AREA (1000 RAI)
BASE YEAR €1953) 21.07 0. 464 ~ 0.94 1.27 45.70  22.48 - - - 71.03  162.10
 WITHOUT PROJECT (198%) 91.47  0.64 - 0.94 1.27  45.70 2. 4% -~ - - 71.03  1£2.50
o (1P94) 91.95 0.64 - . - 0.94 - 1.2 45.70 = 22.48 - - ~ 71,03 1&62.9%
(2002) 22,60 0.64 - 0.94 1.27  45.70 - 22.48 . - - ~ 71.03 143,463
WITH  PROJECT (1933) 91.82 0.64 - 0.74 1.27 45.70  22.4% ~ - - 71,03 162.35
(1994) 94,42 0. 64 - 0.94 1.27  45.70  22.4% - - - 71.0% 145,45
(2002) 23,00 0.64 - 0.94 1.27 4S.70  2Z.41 - - - 71.03 169,03
CROP YIELD (KG/RAT) ,
BAZE YEAR (15783) 21%.1  479.7 - 39.3  193.4 20862.2 212.4 - - -
WITHOUT FROJECT (198 319.1. 479.7 - 180.7  193.4 2062.3  212.4 - - -
(1974) 319.1. - 47%.7 - 142.4 192.4 2062.3 212.4 - - -
(2002) 319.1  479.7 ~ 144.7 19%.4 2042.% 212.4 - - -
WITH PROJECT (1933 319.4  479.7 - 141.1 193.4 2064.4 212.4 - - -
(1994) 320.9  479.7 ~ 145.4 1934 2076.2  212.4 - - -
(2002) 2.0 479.7 ~ 151,23 193.4. 2093.5  212.4 - - ~
CROF PRODUCTION AMOUNT (TON)
BAZE YEAR (1983) 27,060 307 - 131 246 94,247 4,775 -~ - - 99,7085 129,744
WITHOUT PROJECT (1958) 29418 207 - 132 284 94,247 4,775 - ~ - 99,707 128,875
(1994) 29, 342' 207 - 134 246 94,247 4,775 - ~ - 99,702 1¢9 050
(2002) 29,54 - 207, - 134 244 94,247 4,775 - - ~ 99,711 129,25%
WITH PROJECT (1783) 29,322 307 - 133 244 98,341 4,775 - - - 99,301 12%,124
(1994) 30, 300 207 - 137 246 94,909 4,775 - - — 100,272 130,673
(2002) 21, £54 207 - 142 286 9F.671 8,775 - - - 101,140 132,794
NOTE : SYMBOL "~" MEANS ZERD OR MEGLIGIBLE
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TABLE 19.2.3 NET PRODUCTION VALUE

ITeM RICE . MAIZE SORGHUM BEANS OROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
(FALIDY ) ) NUTS : CANE CEEANS  TOTAL
FARMGATE FRICE (BAHT/TON) |
WITHOUT PROJECT (1985 ~ 2002) 3,642 1,545 - 4,130 10,754 786 4,217 - - -
WITH  FROJECT (1988 - 2002) Z.464 1,549 - 4,204 10,778 802  4.265 . - = -
CROP PRODUCTION COST (BAHT/RAI).
EASE YEAR 19e3) 97 24 -~ 424 988 754 647 - - -
WITHOUT FROJECT . (1938) C&97. 828 . - 474 oG 724 647 - -~ -
(1994} 627 &24 - . 438 2% 724 &47 - - -
(2002) &97 624 - 439 253 784 547 - - -
WITH PROJECT (1oms) 697 &24 - 424 233 724 &47 - - -
: (1994) 700 624 - 437 2% 787 &47 - - -
(2002) 704 &24 - 444 P2 770 647 - -~ -
NET PRODOCTION VALLE (1000 BAHT)
WITHALT PROJECT (19=a) 42,543 75 - 409 . 1,386 28,247 5,590 - . = ~ 45,709 88,257
: - (1994) 42,773 75 ~ 41% 1,386 58,249 5,590 - - ~ 45,719 58,492
(2002) 43,074 75 S 423 1,386 22,247 5,590 - - - 45,728 ©3,303
WITH PROJECT (1922) 4%, 500 22 - 415 . 1,392 39,833 5,519 - - - 47,542 91,042
(1924) . 84,937 23 - 435 1,392 40,15t S5,T1% - - - 47,320 92,267
(2002) 47,051 83 - 465 1,392 40,625 5,819 - - ~ 48,324 95,435
NET VALLE ADDED (1000 BAHT)
1988 952 3 ~ b & 1,534 22% ~ - - 1,833 2,785
1954 2,214 & - & & 1,902 229 - - - 2161 4,375
2002 , ;977 a - a7 b6 2,376 227 - - - 2,456 &,5633

NOTE @ SYMBOL "-" MEANS ZERD OR NEGLIGIBLE

19-11



.19.3 VOC SAVINGS

In accordance with the concept and data given in Section 34 of the Te_x_t_ R_epo'r't, VO_Cs on the
road link concerned were calculated in the two cases of “with and without project™.

TABLE 19.3.3  VEHICLE OPERATING COST SAVING

(UNIT = 1040 BAHT)

o o ' : ' e ermrn e i o 12 T R R e A S e S

Road length by road class is shown in Table 19.3.1. Data for additional VOCs are shown in Table L INK 1574 2002
9.3.2. ' o - - CUUND. WITHOUT | WITH S SAVING S WITHOUT 0 WITH & SAVING -WITHOUT  "WITH  SAVING
; ; . : : ‘ : Lo L 1E09 10,490 S.420 24,352 13,498 11,160 36,365 19,708 16,457
VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated = e 6:._'5(3,._;. hSae o 1.96% 43:'379 T 5,701 2,689 11,777 7,387 2. 710
as shown i le 19.3.3. ‘ : - == - T
vo in Table 19.3 TOTAL 25,412 15,036 10,332 33,227 17,39% 13,829 48,142 27,775 20,347

NOTE .
' (Z) WITH i WITH PROJECT CASE

(1) WITHOUT
(3) SAVING
So(4) LINK CNO.

TABLE 19.3.1 ROAD LENGTH BY ROAD CLASS

(UNIT = KMD.

: WITHOUT PROJECT CASE
: VEHICLE OPERATING COST SAVING
= 1 - 7 i PROPIEED LINK

e - T e R e B T T L Tt E ]
WITHOUT PROJECT CAZE S U UWITH
I p— i - - = PROJECT
LATERITE ’ CASE
NiI. PAYED e m e m e EARTH TETAL —————
Gan FAIR FODR 7 FAVED
i - - 1.7 2.0 - 24,7 0 24.7
-2 - - - 21.4 - 21.4 21.4&
" TABLE 19.3.2 DATA FOR ADDITIONAL VQC COST
. (LUINET OF LENGTH = M)
e e e e T T F e e T EE = e =obn=x i e kg it eyt e ey mERax m=m== e
LINK CURVE GRADE VILLAGE N2, 3F MO. OF NDL OF N OF
CASE —— - - e ' -— — INTER— TIMEBER NARROW
N f0oD 150 200 250 300 275 500 750 1500 1 2 = 4 S NO. LENGTH SECTION BRIDGE BRIDGE CORNER
1 WITHQWT 32357 324 125 267 120 123 420 112 400 5550 2450 OO 200 230 o LHATS k4 1 s 4
WITH BE7 F¥4 123 26F 120 2= 20 iz &00 7150 135 135Ga - S 150 3 &475 - - - - i
T WITHOUT S07 185 23 &by - =1 = 357 151 10423 1050 - - - & 4454 2 - =] i
WITH 07155 23 =1 - 8L - 337 191 12323 e S0 - - 4 443 - - - 1

19-12
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19.4 ENGINEERING

19.4.1 Soil and Materials. -

Existing subgrade soil and material sources in the vicinity of the study route investigated by DOH

and their physical characteristics arc shown in Figure 19.4.1 and Table 19.4.1, respectively.

Rock aggregate sources were assumed as shown below:

Description Est.
No. . _ . Source . of .. " Quantity
_ * Sample m?
19/CS-1 KM. 1674700 Rt 300 M. Mukdahan-Nakhon ~ Mekhong-River  Plentiful
Phanom S : . Gravel
19/CS-2 KM. 1634000 Rt close ilo Amnat Charoen- Mekhong-River Plentiful

Mukdahan Gravel

The borehole locations, boring log and summary of boring test results are shown in Figures 19.4.2
and 19.4.3 and Table 19.4.2, respectively.
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FIGURE 19.4.1 SOIL AND MATERIAL SOURCES
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TABLE 19.4.1 P}iYSICAL CHARACTERISTICS OF MA'TEkIALS

. Cotup.
Description Est. ARSHTO Sieve Bnalysis % Passing Plasticity DH-T Stand. Lab. ¢.B,R. Durability
No. Source - of Quantity Classifi- ) k . . ] o opt:. CBR - Swell. -
' _Sample m3 ~cation 50.0 25,0 12.0 9.5 #4 #10 #40 #200 LL PT  9%% gmfcc  95% % Abr, bDur,
SUBGRADE
19/5G-1. RM{_5+000 Lt 13 M. A-2-4 100 96.3 25.3 N-p 10.4 1.791 12.3 -
19/8G-2.  KM. 124000 Rt 14 M. A-4 100 99.8 99.1 37.0 N-P 12.7 1.833 20.0 -
19/8G-3.  KM. 194000 Lt 15 M, A-2-4 100 99.7 99.1 35.0 N-P 12.9 1.917 12.4 -
19/8G-4. KM. 26+000 Rt 15 M, A-2-4 100 95.5 28.4 N-P 12.3 1.707 24.5 -
1é/ss-$. KM. 33+200 Lt 12 M. A-2-4 100 90.6 15.3 N-P 12.0 1,708 57,3 -
19/56-6. KM. 414000 Rt 14 M. a-4 106 99.7  35.6 N-P 12.5 1.813 20.7 - -
SAND '
19/5-1 KM. 2+850 tt, Rt Lum Nafn “ Plentiful A-3 100 3 N.P. More color -than standard
) Phon Thong - Bang Sand
Lerng Nok Ta
LATERLTE
19/I-1  KM.1504000 Lt 3.0 KA. Laterite 20,000 ‘A-2-4 100 98.2° 86.4 72 46.9 33.7 28,2 1B.9 29.6 9.2
Roi Et - -
Selaphum
19/L-2 K. 283000 Lt c¢lose to Laterite - 60,000 A-6 100 74 60 53,0 51.0 38,0 29.0 11.0 9.0 2.060 13 0.10 48 48
Phon Thong -
Lerng Nok Ta
L3753 = 1:1 by weight Laterite a-2-4 100 97 17 50.0 40.0 19.0 15.0 7.0 8.1 2.200 25
and sand
19/1-3  KM. 24000 Lt close to ‘laterite 76,000 A-2-6 100 99 80 40 24.0 21.0 16.0 32.0 12.0 12.7 2.080 24 0322 40 50
' ' Kam Phon Sung - B :
Selaphum
£2:51 ='9:1 by weight Laterite’ A-2-4 100 - 98 83 48 31.0 29.0 15.0 23.0 9.5 12.5 2.100 46 0.18
' and sand :
19/1~4 KM, 94000 Lt close to Laterite 11,250 A-2-4 100 . 90 65 50 41.0 37.0 25.0 17.0 6.7 8.6 2.200 27 44 27
Kam Phon Sung - . . Cd _
Selaphum
L1:S3 = 4:1 by weight Laterite - A-1-b 100 - 92 72 58  50.0 35.0 20.0 14.0 5.7 8.10 2.240 37
and sand AR .
19/L-5 ¥M_. 314000 Rt 5.5 KM. Laterite 10,000 A-4 100 . 929 78 S8 52.0 50.0 27.0 25.0 6.5 4.6 2.150 8 1.40 34 76
Phon Thong - '
lermg Nok Ta
19/L-6  KM. 394000 Rt 3.5 Ki. Laterite * 128,000 A-1-b 100 79 52 36.0 31.0 23.0 N.P. 10.0 2.150 16 - 52 43

Phon Thong -
Lerng Nok Ta

- 19.14
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FIGURE 19.4.2  BOREHOLE LOCATIONS By-1, By-2, By-3
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TABLE 19.4.2-1 SUMMARY OF TEST RESULTS By-1
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FIGURE 19.4.3-1 BORING LOG By-1
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TFIGURE 19.4.3-2 BORING LOG By-2
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19.4.2 Preliminary Design

19.4.2.1 Design Criteria

Design Standard o ' : F4 7 - : Box Culvert - . o
Geometric Design Criteria : DOH (Provincial Highway) Standard size 1.5x1.5, 2.4%2.4 & 3.0%3.0 m.
Typical Cross Section ' ~t as shown in Figure 19.4.4 Location S i as required
Minimum Height of Embankment in o Iirldgf% - _
Flooding Secﬁon . 0.7 m above flood level Reinforced concrete standard type D Width9.0m
: Substructure : - 1 Pile-bent type
Pavement Structure
SBS;]; dA B CBR 80V ' : ?jocm . The existing and designed plan and profile aré shown in Drawings 19-1/19:6.
rushed Aggregate Base = b : .0 cm _
Soil Agpregate Subbase CBRz= 25% : 10.(} cm (minimum requirement}
Seclected Materials CBR= 6% : :  as required
Pipe Culvert. - : o g S -
Standardized type : B0, 100, 120 & 150 cm in diameter
Location ;- as required
Standard intervals
Paddy area ' : 2(}0_ m
Others ' : 1 500m

FIGURE 19.4.4 TYPICAY CROSS SECFION

¢
§
4000
RIGHT DF WAY
9.00
. ROAB BED
200 VARIABLE 2.00 175 g 5.50 | 175 -1~ 2.00 VARIABLE -— 200
ARHI, Y&y
FHOULDER| | CARRIAGE [SHOULDER
1 650 |
X FRIMF COAT
) I
59 C1.5~3.0% L5-3.0% -8
Z T - ) . ?.;,( 2
= ] 3 | ‘%tb[‘? =
§ EXISTING : Y 2
. o, o
‘HMV/A\ ¢ e = ROAD BED W % ) i
\\_.._...&S_._._.L‘!ﬂ_/ Xr_é _('g_.__z’ U
I L [ . " S0IL.AGGREGATE SHOULDER 100 POSSIBLE SOURCE FOR SUBGRADE
M. _ MIN.
_ DQUBLE BITUMINOUS SURFACE TREATMENT (T:2.5GM )
POSSIBLE SOURCE FOR SUBGRADE 7 ‘1 CRUSHED STONE BASE { T = 150m )
SO/ AGGREGATE SUBBASE { T = 10~45 CM )
SUBGRADE

PROVINCIAL HIGHWAY ( CLASS F4)
19-17 '



19.4.2.2 Special Conditions in Designing

Widening of Narrow Concrete Bridges

Sixteen of the 18 concrete bridges on the route are narrow. These narrow bridges are of good
qualtity and can handle traffic loads in the near future. Only widening to 4.5m was employed

instead of replacement for reasons of economy.
19.4.2.3 Pavement Design
1) Cumulative number of ESA in one direction

- ESA conversion factors =~
Heavy bus -1 0.50

Medium truck : 0.76
Heavy truck : 1.24

- Forecasted ADT by vehicle type

Year 1988 1994
Traffic/road Hnk 1 2 3 4 12 3 4
Heavy bus 4 2 — — 4 15 — —
Medium truck 2 19 — — 4 17 - —
Heavy truck 58 2 — — 12 4 — —

- Cumulative number of ESA in one direction by road link
Road link 1 2
7 years (106 0.054 0.024

2) Design CBR values -
Road link - 1 2

Design CBR (%) 12.5 22.8

3) Required thickness of pavément

Surfacing -~ : DBST (2.5 cm)
Agpregate base :" 15 cra (CBR not less than 25%)
Subbase :  Minimum requirement 10 cm
Road link ' i 2
' 10 cm 10 cm

4) Overlay '.fgé'quiréd' in'7 years
DBST resurfacing

19.4.2.4 Drainage and Structures

The locations of existing and designed RC box culverts and RC bridges and their dimensions are

shown bélow:

EXISTING STRUCTURES

PROPOSED STRUCTURES

319 " s 3.5 x 24,

STATTON TYPE SIZE TYPE SIZE
0 + 540 Timber Bridge 4.0 x 6.0 Box Culvert  2-2.4 x 2.4 x 16.0
C 7+ 254 " RC Bridge 3.5 x 12.0 RC Bridge 3.5 x 12,0
9 + 104 W 7.0 x 60.0 - -
9 + 431 o w 3.5 x 40.0 RC Bridge 4.5 x 40.0
9 + 545 " ” 3.5 x 40.0 RC Bridge 4,5 x 40.0
9 + 934 wo 7.0 x 66.0 - -
11+ 058 oo 3.5 x 60.0 RC Bridge 4.5 x 60.0
134020 w0 om 3.5 x 30,0 W 4.5 x 30.0
1z s2lr e 3.5 x.24.0 weoow 4.5 x 24.0
15 + 186 " " 3.5 % 12.0 W 4,5 x 12.0
22 + 861 w oo 3.5 x 14.0 W 4.5 x 14.0
27+ 082  ow 3.5 %/20.0 woo 4.5 % 20.0
28 + 331 W 3.5 x 16,0 " " 4.5 x 16.0
33+185 m v 3.5 x 30.0 v 4.5 x 30.0
34 + 768 W w35 x 24.0 woow 4.5 x 24.0
35 4917 v o 3.5 x 20:0 - woo 4.5 x 30.0
37 4+ 176 noow 3.5 x 12.0 “ 4,5% 12.0
T3g 4541 v om0 3,5x 14000 woo 4.5 x 14.0
41+ 0 wooo 4.5% 24.0
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19.4.3 Quantities and Construction and Road Maintenance Costs

The required construction costs were estimated bz_ised on the results of the preliminary design as

shown in Table 19.4.5. Financial costs with breakdown into local and forcign currency portions, .

economic costs and residual values were estimated as follows and in 19.4.4:

IM—19 L=463km  (vaht)

Financial cost 91,998,000
Economic cost . 76,824,000
Residual value . 32,383,000

The required road maintenance cost savings are shown in Table 19.4.6.

19-19

: ‘1;9.4.4 Constriaction and Disbursement Schedules

. IM—19 _ Length =46.3 km

. Constru:_:'ti.ohj Séhedule
‘Assumption: Completion date December 31, 1987

Year's 1986 1 - 1987
Month Dry season | Wet Dry _season_' ) wet |Dry
WORK LTEMS U2 j qds d 7 o oporihz 1l 2 3 4 S g 7 # 9101@12
| -CONTRACT @} [
PREPARATORY WORKS N !
MAJOR WORKS ' l::::ﬂ:—ﬁ !
(PRECEDING) .

PAVEMENT WORKS

MAJOR WORKS
(FOLLOWING)

STRUCTURE. WORKS

MISC. WORKS

CLEARING~UP

PAYMENT IN %

Yearly Disbursement Schedule
Assumption: Annual rise in prices

Year Base year {1985) 1986 1987
Currency 1984
Local 100 110:.0 121.0 133.1
" ‘Foreign 100 106.5 113.4  120.8

LOCAL AND FOREIGN COMPONENTS OF CONSTRUCTION COST

(Unit ¢ Million Baht)

oo rAankIaAsERESOEoaTTT ==ﬂ===$====ﬂﬂﬂﬂ======2=5==ﬁn.==.2'====ﬂ=3==ﬂ====H==.==========:ﬁ======'—‘=§$
1986 87 Total
L/C F/C Total L/C FiC Total L/G F/C Total
Construction Cost 22.7 23.2  &5.9. .. 22.8 23.3 46,1 45.9 46.5 2.0
Price Continsency 4,8 3.1 7.9 7.5 4.8 12.3 12.3 7.9 20.2
Total = .- 27.5. .26.3 53.8 J0.3 -28.1 5B. % 57.8 54,4 142.2
’ ( 4.02) € 0.97) ¢ 1.99) ( t.92) ( 1.04) € 2.16) ¢ 2,143 ¢ 2,01 4,18}
P e EEE L L L L L L E L L Lt b ﬁwﬂn=============~:_'='=l===::======n====ﬂ================'.':ll

Remark= ! |./C ¢t Lbcai Currency Fortion
F/C ¢ Foreian Currencv_?qrtiun
¢ ) 1 US$ Eauivalant ( "UEs1 = 27 Baht)



. TABLE.19.4.5 CONSTRUCTION QUANTITIES AND .COSTS :

'(ROUTE IM—19 Length ==46.3 km)

e o e e e T T S I 2 S I T A AN NS T AT i £t e am e m ma me o m mr e 5 A S S Bm A DD N T I A RS b s s ks e s i ma e ey i ol o e i e i s e ey i i et B e e e A g mr o I oy e i Ak i o e it S 0y e o it s e o e e e e i e e B 0 T T I A Em i me e em
M T T S RS NI N S S N s e s s s N L N RN S e s M e e e L N A S N T N L I S T I TN S ST ST S SRR sR SR EaRnnEEx = =

FinanciaI'COEt'iDOD'B. Economic. Cost

Financial

81559

13,278

5,960

" Bs223

11+310

a3

85

83

13,929

20:408

11:514

'Residual Value

e o o e e o e e e b e e 2 e . £ e e e e e om0 477 % 2 = 0t i P A o S i e Y T e k7 Tk o8 ok S . b % . e o . o Y TR R T T g k4 a2 = T = e e ot

e e e e e e e o R Lt R e b e e A e A8 b -y T —r® W T W M 3 At Nt S W W W R A S A L e 3 - A A T T o R e o ok L R L O g o s e ek e el LN S M S 3% 00 TRE B MR T My T e i ke By [y ) e e ok S U A WA SR W T T S e g e e

38:354

31835

31345

371677

31748

5+018

85

100

&31377

6:338

75109

et A Ay e T AT A A rx oy P . Y R o P8 o . o o o e o e o . o ! o . B T S B i T o W . A JBY Y . . . T3 O TP = T e Y A o e e b 4 Lo Y Lot Rt R ko ke o s sk Uy ey ey ey oA h SO . O S S U R RS S Sl SRR S S S Ry e e e e

-~ Unit Unit Raté
T . .B Total
EARTHWORK s o T '
Clearing & Grubbinsg & ha 10:000 i08 1:080
Roadway Excavationsy Unclassified m3 19 20700 393
Embankments Common Soi} o m3 KE: 394,300 . 14:983
Embankments Selected Material m3 70 .0 -
Replacement of Soft Seot m3 38 3:700 326
Sub Total =~ - ' ' 16,782
SUBBASE & BASE CQURSBES o
Subbases Soil Agsresate m3 112 434500 44872
" Agsgresate Bace# S md 372 -0 0
Cement Stabilized Base m3 390 4545200 17+4628
Stoulders Soil Assreaate n3 . 120 ~17:400 2,088
Sub Total : : 244588
SURFACE COURSES : oo _ S . :
Asphaltic Prime/Tack Coat m2 B 4 301000 31612
Couble Bituminous Surface Treatment# m2 39 254700 2.:933
Asrhaltic Concrete Surfacing*+* t 750 2 i}
Sub Total : 134545
STRUCTURES B _ , | ,
RC Pire Culvert (D 4.0m Equivalent} m 2000 14237 21474
RC Box Culvert (2.4mx2.4m Equivalent) m 18:800 _ 32 402
RC Bride (W=%.0m L=10m Eauivalent) ] 463500 281 13:0487
Sub Total : ) o 144142
Total (a} 711058
INCIDENTALS
Miscellanecus HWork ((aYx7¥) l= 43974
CONTRACT AMOUNT (b)) 765032
PHYSICAL CONTINGENCIES ({(b)x10%) (c? ls 714603
ENGINEERING AND SUPERVISION
C{C(h2+(crIx10%y (d) is 8+363
LAND ACQUISITION B}
Hiohly Develored Land ha ;. 50,000 o 0
Less Develorped Land ha - 15.800 a 4]
Sub Total (e) . ls 0
PROJECTVCOST-((b}+(c)+(d)+(e)) 21,998
AVERAGE COST PER KM ' 1,987

A i000 B

g0
1&;535

50
104204

SO%#

0

- 50
614699
293439

n]
()
291439
2y 744

0
0

100
a
325383

P T T T T T T T 1 - - 1 - 1

Note : # The unit prices are modified by assresate. haulase distance.
¥ % Rate:is applied_onlr for Asphaltic CGncreteVSurfa:ine
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TABLE 19.4.6 ROAD MAINTENANCE COST SAVING |

WITHOUT PROJECT CASE. waH PROJECT CASE -
——— s e e e e e e - : i ROAD
LINK AVERAGE pENnTH FACTOR ROAD  UNIT  TOTAL AVERAGE  LENGTH FACTOR  ROAD UNIT TOTAL MAINTE.
YEAR  DAILY . OF FIOR  CHARA.  MAINTE.  MAINTE. DAILY . . 0F ... FOR. CHARA.  MAINTE.  MAINTE. COST
NO. CTRAFFIC  LINK ADT  FACTOR COST COET TRAFFIC  LINK. ADT  FACTOR COST COST SAVING
SADTY . LD €A1d <EAY U ST <ADT> L3 <X3> KBS < ST '
(VEMICLE)  (KM) (BAHT/KM) (1000 BAHT) (VEHICLE) = (KM) (BAHT/KM) (1000 BAHT) (1000 BAHT)
1PEE 27300 4.7 047 1 AR U i7.169 4z 299.6 24,7 0,00 1.17 13,129 224 100
1 1994 729 24.7 0,70 0 1,77 18,871 4466 yE.9  24.7 0.00  1.17 13,129 224 142
2002 S67.5 . 24.7  0.95 0 1.97 20,704 =11 S71.0  24.7 0.00  1.17 13,129 334 127
1922 121.1 . 21.6 0.12 0 1.38 14,569 515 3.9 21.6 0,00 1.17 13,129 28 21
T 1994 1S7.0 Z1.4 0.20  1.44 15,183 aza 156.7  21.6 Q.00 1017 13,189 234 34
2002 224,00 Z1.4 0.36 1,55 16:329 53 209.9 21,6 . 0.00 1,17 2,129 284 b
1EE FO2.2 463 15,95 739 219.9  46.3 13,129 &0 121
TOTAL 1974 272.0 46,3 17, 1%1 794 SERIE 46, 13,129 LOR 3
200z 407.4  A4b.Z 1, &464 G64 40Z.5 44, 13, 129 LO= 254
NOTE (1) TOTAL MAINTENANCE COST =L
(Z) UNIT MAINTENANCE, COST =M # (KA or KB) # FA % (1 + FR) % FE
M ; SPECIFIED MAINTENANCE £0ST _
WITHOUT PROJECT CASE . M = 7,700 BAHT/KM
WITH FROLECT CAZE . M = 8,200 BAHT/KM
FA = 1.40 . ADMINISTRATION FACTOR FOR DIRECT LAEOUR OPERATION BY DOH
FR = 0.15: . - EMERGENCY REHABILITATION COST FACTOR
FE = 0.85 | ECONGMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
%) ROAD CHARACTERISTIC FACTOR - Ce e
WITHOUT FROJECT CASE - KA = 1.30 + 0.70 # Al
WITH FROJECT CASE KE = 1,17 + D.05 # X
(4) FACTOR FOR ADT s & : D
WITHOUT PROJEGT CASE. ‘Al = —0.1630 + 0.002320 & ADT _
WITH FROJECT CASE % = —0.2034 + 0.00040% # (ADT / LANE) ; LANE = 2
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19.5 EVALUATION

19.5.1 Economic Evaluation _ S o o  GENSITIVITY TEQTE -
The yearly dlstnbutlon of the econornic costs and beneflts and the calculated economic mdlcators - R “H-bfm_mtﬁ_——_i: i o i-—_: T o CASE
for evaluation are given in the tablé below. : N R : L S ITEM. o i L e e L e
_ o S ' " o . T R ‘ BASE 1 2
The results md;cate that the impr ovement of this study route is feas;ble by employmg the F4 stan- B f;;T : F’R'E' E;“T- vaLL e 2E 814 14, 5‘_'5’_0,' Ty 0,567
dard with DBST surfacing. ' BENEFIT,COST RATIO . 1.3t 1.14 111
INTERNAL RATE OF RETURN 15.7 % 12.7 % 1%.4 %
FIRST YEAF. RATE OF RETURN 12.0 % 11.3 A Citl1 %
CIXSTE AND BENEFITS STATEMENT OF ROUTE IM - 1% - - cosTS R " BASE +1S% EAS
| | ' S . BENEFITS S " BASE . BAS -15%
(1000 BAHT) == i e —— e e
COST . BENEFITE . DISCOUNTED(127) |
YEAR - —- - -~ S RE N ;
CONST.  AGRIL. voc . RMS TOTAL  TOTAL'
COZT BENEFIT SAVING  ZSAVING TOTAL COST BENEFIT : a
______________________________________________ —— 19.5.2 Social Impaet
1 gL TE. 412 0 0 O 0 48,184 O o
1927 28, 412 0 S0 Q S0 42,021 . D0 . L : o - N _
19a0 O 2,785 10,300 131 1%, oo o 11,877 : "The social impact brouglit about by the improvement of the study route is shown in the following
1oEy 0 30350 10,957 140 14,147 0 11,273 social benefit indicators: .
1990 0 3315 11,531 14% 14,996 0 10,674 L _
1571 0 3,580 12,106 0 159 15,844 0 10,069 R I
1oz 0 7,245 192, ,5;-'(3 162 1 6: £972 0 9,473 Construction Cost (m:lhon‘ baht) - : : 76.8
1923 0 4,110 13,285 177 17,542 . 0 - 8,827 o A P
1994 0 4,375 13,827 196 18,390 0 E,319 N . :
1995 1hy 557 4,457 14,484 195 19,493 3 7,539 7,575 . 1) ._General Acce551b111ty Benef!t (mllhon baht) 1 4.04
1958 0 4,940 15,444 204 20,4607 G 7.4z21 - 2) Education Benefit (m:lhon baht) ' ;498
i?zz_ : 3 D Efi 16,231 212 21,719 0 L. RFL . 3} Medical Care Benefit (inillion baht) e _ o 0.092
i 3,304 17,095 221 22,8923 0 456l AN Tl et Tadi afiee { ifi i ' :
1990 o S, 786 17,215 2:';0 DR o 6, 142 - | 4y To_taI_Sor,zlal Bepeflts (mllllpn baht) (1 ﬂ-2 +3) 911
2000 0 & 067 18,733 239 25,040 0 5,739 *5) Social Benefit/Cost Ratio (X 10%) C : 11.86
fggi o _.lz Z" iil 1?;’ z'g 24? 2&s 14§ 910 S ?SD 6) Ranking by Social Benefits : - : g 8
SO0 — k] :::"-:-::- ¥ -: 3 & | -:: z 5 £ . -5 :-3 ) .
_______________ oo - f_“ _fZLZS ____'" & 4a780 STy Welghted Production Value Gain/Cost (x 10 2)= - 1 519
TOTAL 61,108 70,221 224,794 2,914 297,930 92,928 121,44F  8) Rankingby7 : ©o12
- ST T m—e e e e - i 9) Combined Ratio (x10%) r 17.05

DISCOUNTED Y2L.HEE 28,109 92,334 1,200 121,642

Overall Ranking
NET PRESENT VALLE i

[l
m
0
[
o+

BENEFIT-COST RATIO

"
-
.

o
o

INTERMAL RATE OF RETURN

15.7 %

FIRZT YEAR RATE OF RETURN 12.0 %

OFTIMUM OPENING YEAR 1‘5":'

l'l_‘l
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8.5.3 Overall Evaluation
It is concluded and recommended that, considering the overall ranking and the improvement

schedule and/or new construction of the study routes, this study route should be improved with
“the opening year 1988.
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24.1 TRAFFIC

24.1,1 Method Employed in Traffic Forecasting

The growth rate method was employed in forecasting traffic because no diverted traffic after im-
provement was expected on this study route,

24.1.2 Assumed Road Link

8.Na Suang -
- : LEGEND

@ Traffic Zone
| @ Dummy Node

(2] Road Link Code
EXRRER  Proposed Road Link

oes——c Oiher_* Rood -

24,1.3 Traffic Ferecast

1) Ttems necessary for forecasting traffic were:
- Traffic volume in base year o
- Passenger and freight movement in base year
- Growth rates of passenger and freight movement
- Rate of induced and developed movement '
- Traffic compesition ' '

TRAFFIC VOLLME (IN BASE YEAK -

. TYPE OF VEHICLE

=== ANT M/

LY — I - : TOTAL
F/C L/B M/BH/B P/FT CA/T 6/T  10/T
1 o9 & =z 11 25 an 4. 15 164 147 211
FASSENGER AND FREIGHT MOVEMENT IN BASE YEAR
PROFPOSED PASSENGER FREIGHT MOVEMENT ( TONNAGE PER DAY)
ROAD MOVEMENT e et e e
LINFK (TRIPZ FER DAY)  NOMN-AGRI. AGRI. TOTAL
1 1174 167.9 DAL & 194.7
GROWTH RATE OF PASSENGER MOVEMENT
| (UNIT : % F.A.)
YEAR - FER CAPITA - POPULATION - PASSENGER
} INCOME MOVEMENT
1924 - 1983 2.1 2.9 7.2
1988 - 1994 2.1 2.4 b
1994 — 2002 a1 0 e

GROWTH RATE OF FREIGHT MOVEMENT 7

Z F.AL)

{UNIT ¢
YEAR NON~AGRI . AGRI . FREIGHT
FREIGHT FREIGHT MOVEMENT
1924 - t9as 2.1 0.1 N = T ¢
128 - 1974 2.5 0.1 7.8
1994 ~ 2002 5.0 0.1 s




TRAEFIC VOLUME 0N ROUT IM-~ 24 LINK COUNT= -1 -

_ : YEAR 1988 1994 2002
It | DEVELOPED MOV - T T et TR
RATE OF INDUCED ANQ DEVELOPED "MOVEMENT E I i AVR. 1 AVR. AR
““““““““““““““““ —— ; i _..-(:..::.Si:l:._ :i ' Lo ciee s N 44w o RS HD 172 177
T nmeEr T COE T o : F/C ) G 7 7 1% 13 2A 24
ETEE.L_EE - A 'E{EYELDFEEM e oV VR o o 00
veaR  LINE  PASSENGER NON-AGRI. ~ AGRI: | R TatAL - 57 57, 98 ¥R 199 1WY
T - - FREIGHT =~ FREIGHT \ : T o TR
. . T N+11 @ 9 11 1t 1% 13
R MR 0 T : g : 1 >
. ___i_“w _TEEENENI MOVEMENT M VETET# L/ A A : o 2 5 -
1988 15,0 0.0 0.0 0.4 el 16 10 -
1owq 15.0 0.0 0.0 2.8 e Ty L
zooz.w 1500 @0 - 0.9 57 N+D on  me @@ =33 S8 52
”””””””” o o - M/E I 4 4 & & £ g
, o 0 0 O ¥ ¥ 0
. - TOTAL 0 30 4% 42 bbb
o COMEFOSITION oo T e Soem o TTTm e
TRAFFIC COMFOSITION S N+ 12 12 12 . 1% %1 3l
' e . oy H/R 1 e, 2 = 3 5 <
T - e e i =(UNIT i oV 0 0 0 O 0 0
LINK FASSENSER © FRELBHT . TatAL 15 1% 22 @2 36 WA
o N T e e we e RT 4T 6T 10/7 N+ 60 60 102 102 200 200
. T S T T A F/APXT I v ¥ 15 15 =0 20
. : - . _ - - L - oy [ TR 4 O 0 3] ()
1784 1,0 Zm.e &7 a3 *. 4 e 2.7 Bl.E 1%.5 W - - v e
| ivEm e R85 6.0 17.5 8.9 7.7 5.8 35.4 0.9 TaTAL &7 A% 117 1170 wE
1924 -25.5 S6.2 0 4.7 1S.6 8010 1001 ZS0E 41.6 0 23, e
1774 a6 L el h : : N+TH a4 . 34 %7 37 27 27
=002 Y. RS 2.0 0 13, 7.t cje . 500 24600 B
DV . . [8) 0 0 O { [#]
TOTAL™ 41 41 4z a7 1 bch |
N+LF S 35 &1 &1 121 12
6T I 5 5 7 2 & z
o O o 0 0 0 0
TaTAL 41 a4 70 70 139 139
2) The following were output: _ o o : pe-L oy =1 a4 =4 L &3
- Forecasted ADT 1o/7 I = 2 = = % o
. . oV (9] 0 0 0 0 (&
- T ] . - - - Ponoo
raffic volumes , o TOTAL 24 24 I 7z 73
N4 50 250 27 0 37 LER AR5
ADT I =7 =7 om =2 103 102
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE  TOTAL 27 2R7 - GAS C445. 739 72V
= = ..____=_= _ == == e , ===t : =:_-.-‘=_..__....‘._=====s==.—.==. NI 300 '__‘.“30 244 3&.4 447 447
TYPE OF VEHICLE . M/ I 20 20 2o Toa oo om0
YEAR ~wmmrem o e e e o e it o g et ey ADT MsC TOTAL OV ' 0 0 0 0 Y o
P/C L/® M/R H/B F/PRT A/T &/T 10/T i TOTAL s N | a4 Ss4g ar7  AkT
romm =7 10 =0 1s  es a1 a1 24 zs7  @; s0x o smn =m0 781 751 1132 1137
1ooa R @ 43 2z 117 4z 70 3 44n T E90 TOTAL I S8 s 73 78 12 123
2002 19% i5 bl S 2E0 =1 _1-:\ ¥ _ 72 TEY ih’;~7 1234 ) ov o o 0 q 1 1
—_—— e - bt ::__—===——‘-==¢============= ==== —_—=— —_ TDTQL :ni:)B 6()3 5‘30 :3,30 12(:;{- 125/—-:.
NOTE o
N @ NORMAL TRAFFIC O DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC I @ INDUCED TRAFFIC

24-4.
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24,2 AGRICULTURAL DEVELOPMENT

24.2.1 Present Condition

Ninety percent of the cultivated land in the influence area is covered by paddy fields. Many old
paddy fields are affected by salinity and the average yield of rice is comparatively low. Among
the major crops planted in upland ficlds in the 1983 crop year, kenaf ranks first followed by beans,
maize and cassava.

Land use and_ capability conditions in the area are shown in Table 24.2.1 and Figure 24.2.1. A

_typical cropping calendar in the area is shown in Figure 24.2.2.

24.2.2 Developmeﬁt Projection

Future agricultural d'evelob_ment in the area of influence was projected for the two cases of “*with
and without project”. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 24.2.2.

Based on the above projeéted production amount, farrhgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 24,2.3, The difference
in NPV between the two cases is deemed to be the development benefit of the Study Route.
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FIGURE 24.2.2 CROPPING CALENDAR

ROUTE IM-24
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TABLE 24.2.1 CULTIVATED LAND

, L UNIT @ 1000 RAI (KM2) 1
© CHANGWAT AMPHOE CULTIVATED LAND
NAME NAME PADDY FIELD UPLAND FIELD TOTA
LUBON RATCHATHANT DET uDOM. 53,44 ( 85.50)  4.63 ( 7.41) B2.07 { 92.91)
TOTAL 53,44 ( 35.30)  4.63 ( 7.41) 98.07 ( 92.91)
. FABLE 24.2.2° CROP PRODUCTION
ITEM RICE MAIZE SORGHUM BEANS GROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UFLAND  TOTAL
: (FADDY) - - NLITS. ' CANE BEANZT  TOTAL
FLANTED AREA (1000 RAL) ‘
BASE YEAR (1923) 52.91  0.18 - 0.47 - 0.16 1.5 - - ~ 2.40  S5.31
WITHOUT PROVECT - (1988) 52,91 0.19 - 0,51 - 0.1& 1.6% - - - 2.54 55.4%
(1974) SZ.?1 0,20 - o.se - 0.16 1.81 - - - 2.73  S5.64
2002) 52,91 0,25 - 0. 63 - D.16 1.9 - - - .00 55,91
WITH  PROJECT  (19as) Sz.91 0.1% - oSy - 0.16  1.70 - ~ - 2.57 S5.48
‘ (1994) £2.71 0,22 ~ 0.61 - 0.14  1.9% - - - 2.95 55.86
(2002) s2.91  0.24 - 0.6% - 0.16  2.1% - - - .28 S6.15
CROP YIELD (KG/RAT)
BASE YEAR (1933) 257.5  B12.5 - 150.0 -~ 2280.0  180.0 - - ~
WITHOUT PROJECT  (1928) 252.9 3141 - 150.® -~ 2250.0  180.0 - - -
‘ (1994) 260,7  314.0 - 151.7 - 2250.0  120.0 - - -
(2002) 263.0  318.5 - 152.9 - 22580.0  180,0 - - -
WITH  FROJECT  (1933) 257.9  314.4 - 151.4 - 2250.0 180.0 - - -
| (1994) 267.5  316.2 - 15,0 - Z2S0.0  180.0 - - -
(2002) 272.0  322.3 -~ 142.3 - 2250.0  180.0 - - -
CROF FRODUCTION AMOUNT (TON)
BAZE YEAR (19232) 13, 624 Sé - 70 - 360 286 - ~ - 777 14,397
WITHOUT FROJECT  (192%) 12,700 &0 - 76 - 260 204 ~ - ~ 200 14,500
(1994) 13,792 &5 - 24 - 260 22¢ - - - B35 14,4627
(2002) 15,915 72 = 96 ~ 340 =58 - - ~ o895 14,201
WITH  PROJECT  (1938) 18,751 &1 - 73 - 360 307 - - - 20% 14,556
(1994) 14,154 70 ~ 75 - 260 252 - - - €77 15,031
(2002) 14,709 79 - 112 - 360 356 - - - 937 15,646
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TARLE 24.2.3 NET PRODUCTION VALUE

1TEM  RIGE  MAIZE SORGHUM BEANS GROUND  CASSAVA  KENAF SUGAR  DOTTON CASTOR  UPLAND  TOTAL
' - © (PADDY) NUTS o CANE | BEANS ~  TOTAL
FARMGATE FRICE. . (BAHT/TON)
WITHOUT PROJEDT (1983 = 2002)  4.043 2,307 -~ 5,150 - 731 a,53z - - -
WITH  PROJECT (1988 - 2002)° 4,057 2,321 - 5,164 - 741 4,560 - - -
CROP PRODUCTION COST (BAWT/RAIL)
BAZE YEAR (15733) xS £00 - 438 - 237 210 - - -
WITHOUT PROJECT  (1988) &&4 . &OZ = 32 - 37 810 - - -
: (19294} : L4R 404 e 422 - 237 210 - - -
(za0z) 672 204 - aze - 837 810 - - -
WITH PROJECT (1933 bbby HO2 - 433 - a7 10 - - ~ - -
(19%4) 420 605 - 443 - 237 210 ~ - -
(2002) 700 410 - 443 - 237 210 - - -
NET PRODUCTION VALUE (1000 BAHT)
WITHOUT PROJECT (1988 20, 258 23 ~ 172 - 127 10 - - - 234 20,592
(19%4) 20,417 25 - 191 - 129 10 - ~ ~ 285 20,772
- (2002) 20, 652 29 - 21% - 1z 11 - - - 28& 21,040
WITH  PROJECT (19E3) 20,550 25 - 177 - 23 15 - - - 55% 20,703
. - (1994) - 21,443 29 - 221 L= 133 21 - ~ - 404 21,247
(200Z) 225 637 24 - 270 - 133 23 - -~ - 360 2,097
NET VALUE ADLED (1000 BAHT)
1923 292 2 - 5 - 5 3 - ~ - 17 311
1794 1,026 4 - 50 - 4 11 - -~ - 49 1,07%
2003 1,935 S - 51 - 4 12 - - - 72 2,057
_ NOTE : SYMBOL "-" MEANS ZERQ OR NEGLIGIELE
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